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PREFACE 


BY   THE   AMERICAN    EDITOR. 


This  invaluable  compendium  of  useful  knowledge,  on  subjects  which 
intimately  relate  to  domestic  happiness,  treated  in  a  familiar  and  prac- 
tical manner,  commends  itself  to  the  united  head  of  every  family  as  a 
standard  book  of  reference  on  the  variety  of  topics  which  concern  our 
physical  nature,  each  of  which  is  here  exhibited  with  scientific  accu- 
racy and  in  ample  detail.  The  author,  or,  as  he  styles  himself,  the  ed- 
itor of  the  work,  by  his  official  relation  to  the  **  Royal  Institution  of 
Great  Britain  for  the  Application  of  Science  to  the  Common  Purposes 
of  Life,**  is  undoubtedly  possessed  of  singular  adaptation  for  his  task, 
as  indeed  is  manifest  in  every  part  of  the  work.  And  the  very  emi- 
nent and  excellent  lady,  whose  valuable  assistance  has  been  secured 
for  certain  portions  of  the  book  which  treat  of  matters  which  are  spe- 
cially within  the  province  of  her  sex,  has  shown  herself  to  be  worthy 
of  the  selection  by  her  admirable  contributions  to  the  volume.  Her 
son,  Dr.  Parkes,  has  furnished  the  principal  portion  of  the  last  chapters 
relating  to  Domestic  Medicine. 

The  American  publishers  have  been  induced  thus  promptly  to  un- 
dertake its  publication  by  a  conviction  that  such  a  work  is  greatly 
needed,  and  by  the  concurrent  testimony  of  several  gentlemen  of  in- 
telligence and  distinction  to  whom  it  has  been  submitted  for  examina- 
tion. The  extraordinary  number  of  engravings  which  illustrate  its 
various  departments,  notwithstanding  their  expense,  it  has  been  deem- 
ed important  to  retain,  so  as  to  preserve  the  integrity  of  the  original. 
Such  additional  cuts  as  have  become  necessary  by  the  introduction  of 
new  matter  in  adapting  the  work  to  the  United  States,  have  been  en- 
graved for  this  edition,  and  will  be  found  superadded  in  different  parts 
of  the  volume,  thus  increasing  its  value  above  the  original  British  work. 

The  American  editor  has  undertaken  to  introduce  such  additions  to 
numerous  parts  of  the  book  as  seemed  to  be  called  for,  in  order  to  con- 
form it  to  the  customs,  habits,  and  taste  of  this  country,  and  render  it 

useful  to  the  purposes  of  domestic  economy  as  exemplified  practically 
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in  America ;  and  while  he  has  seldom  felt  authorized  to  abridge  or 
otherwise  mutilate  the  original,  although  some  of  it  may  be  uninterest- 
ing and  almost  unintelligible  to  many  of  our  countrymen,  the  few  omis- 
sions being  purely  and  exclusively  foreign  and  of  inconsiderable  ex- 
tent, he  has  not  scrupled  to  criticise  and  compare  the  relative  peculi- 
arities of  British  and  American  manners ;  and  when  propriety  has  dic- 
tated it,  he  has  exhibited  the  grounds  of  preference  for  the  latter  over 
the  former,  thus  abating  somewhat  of  the  English  boast  in  which  the 
authors  have  sometimes  indulged. 

The  notes  and  improvements  of  this  edition  are  brief,  though  nu- 
merous, and  are  invariably  included  in  brackets,  either  at  the  bottom 
of  the  page,  or  at  the  close  of  the  chapter  or  section  to  which  they  re- 
fer. That  they  may  prove  acceptable  and  useful  to  his  countrymen, 
and  increase  the  practical  and  utilitarian  character  of  the  book,  has 
been  the  aim  of 

The  American  Editor. 
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Much  has  been  written  on  various  subjects  connected  with  Domes- 
tic Economy ;  and  it  was  the  wish  of  the  late  Mr.  Longman,  many 
years  ago,  to  see  collated  into  one  large  volume,  for  the  convenience  of 
reference,  information  useful  to  persons  who  have  to  superintend  do- 
mestic establishments,  but  which  was  then  scattered  in  fragments 
through  thousands  of  pages.  The  difficulties  attending  such  a  compi- 
lation had  long  prevented  its  execution,  since  it  was  found  upon  trial 
that  little  had  been  published  suited  to  the  advancing  state  of  science. 

To  conduct  such  a  work  became  at  length  the  occupation  of  the 
present  editor,  whose  task  has  been  to  select  and  arrange  the  subjects, 
and  to  treat  them  as  he  best  could,  consistently  with  his  own  views  and 
the  limits  of  the  publication.  To  this  labour  he  has  devoted  what  time 
he  could  spare  from  his  professional  pursuits  during  the  last  ten  years, 
and  the  work  being  now  completed,  it  may  be  proper  to  inform  those 
to  whom  he  is  best  known  as  a  geologist  what  circumstances  led  the 
publishers  to  request  him  to  undertake  such  a  task.  He  had  been  ed- 
ucated as  an  architect,  and  forty  years  ago  he  had  been  intimately  ac- 
quainted with  Count  Rumford,  who  put  him  in  possession  of  the  prin- 
ciples relating  to  Domestic  Economy,  for  which  he  was  so  deservedly 
celebrated.  He  had  also  been  the  first  officer,  in  point  of  time,  that 
was  appointed  in  the  **  Royal  Institution  of  Great  Britain  for  the  Ap- 
plication of  Science  to  the  Common  Purposes  of  Life,**  to  the  founding 
of  which  Count  Rumford  had  so  materially  contributed.  While  in  that 
institution,  the  editor  had  designed  and  superintended  the  building  of 
the  Theatre  for  Lectures  and  the  Chemical  Laboratory ;  and  it  was 
his  province,  during  the  first  years  of  that  establishment,  to  occupy 
himself  with  the  subject  of  warming  buildings  by  the  best  construction 
of  chimney  fii*eplaces,  stoves,  and  other  methods,  as  well  as  with  venti- 
lating, lighting,  and  the  application  of  the  principles  of  Count  Rumford 
to  the  improvement  of  various  useful  kinds  of  apparatus.  It  was  con- 
ceived that  some  of  the  experience  thus  acquired  might  be  available  in 
such  a  work  as  the  present ;  and  that,  by  incorporating  the  principal 
modem  improvements  in  Domestic  Economy,  the  object  might,  in 
some  degree,  be  attained. 

It  may  be  proper  to  state  the  views  which  have  guided  the  editor 
throughout  the  work.  Without  going  into  the  subject  of  education, 
the  present  state  of  society,  the  use  and  abuse  of  time,  it  cannot  but 
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be  admitted  that  it  is  extremely  desirable,  on  many  accounts,  that  those 
who  occupy  elevated  positions  in  the  social  scale  should  possess  that 
species  of  information  which  would  assist  them  in  fulfilling  their  do- 
mestic duties.  This  kind  of  information,  however,  is  not  easily  ac- 
quired in  a  desultory  manner,  particularly  at  the  time  of  life  when  it  is 
first  wanted  and  required  to  be  brought  into  play. 

The  editor  is  of  opinion  that  the  heads  of  families  should  not  be  con- 
tented with  the  knowledge  that  may  be  gained  from  uneducated  per- 
sons, who  necessarily  commit  innumerable  errors  in  their  reasoning ; 
but  that  they  should  understand  the  rationale  of  the  various  processes 
put  in  practice  by  others,  which  alone  can  give  them  the  power  of  dis- 
tinguishing between  what  is  judicious  and  what  is  faulty.  To  say  no- 
thing of  the  female  portion  of  society,  who  are  more  particularly  ex- 
pected to  regulate  and  direct  domestic  affairs,  there  are  many  situations 
in  which  some  acquaintance  with  domestic  matters  is  indispensable 
even  to  the  lords  of  the  creation.  This  is  more  especially  the  case 
with  ofllcers  in  the  army  and  navy,  and  with  those  who  emigrate  to 
form  colonies. 

It  is  vain  to  expect  many  valuable  improvements  from  persons  who 
have  only  what  is  termed  mere  practice  to  depend  upon :  by  frequent- 
ly repeating  the  same  operations,  they  acquire  a  certain  degree  of  skill, 
but  being  without  principles  to  guide  them,  their  attempts  at  improve- 
ment too  often  prove  abortive ;  and  if  some  scientific  acquirements  be 
essential  to  the  progress  of  the*  domestic  as  well  as  the  other  arts,  to 
whom  should  we  look  for  the  possession  of  these  advantages  7  The 
answer  is  obvious — ^to  those  possessed  of  affluence  and  leisure,  who 
have  alone  the  means  of  attaining  it  sufliciently.  It  would  be  useless 
to  pursue  this  subject  farther ;  and  thus  much  has  been  said  to  account 
for  some  peculiarities  in  the  present  work,  where  the  editor  has  ad- 
verted to  this  subject 

The  editor  ventures  to  hope,  that  to  many  this  suggested  union  of 
science  with  practice  will  not  prove  irksome ;  on  the  contrary,  he  is 
satisfied  that  much  rational  amusement  may  be  derived  from  the  ex- 
periment It  may  not  be  necessary  for  every  one  to  brew  or  to  bake, 
make  wine,  or  light  a  fire ;  yet  to  go  through  each  of  these  operations 
once,  so  as  to  comprehend  the  principles  upon  which  success  depends, 
may  really  be  made  an  entertaining  occupation. 

In  another  point  of  view,  it  may  be  observed,  that  some  persons,  un- 
acquainted with  the  intimate  connexion  that  exists  between  the  several 
branches  of  human  knowledge,  have  wondered  how  chemistry  could 
be  useful  to  a  cook,  or  the  philosophy  of  heat  to  a  housemaid ;  and 
are,  consequently,  inclined  to  ridicule  what  they  look  upon  as  the  ped- 
antry of  science.  But  it  ought  to  occasion  no  surprise  that  the  knowl- 
edge of  the  properties  of  steam  should  be  necessary  to  those  who  con- 
stantly use  it,  or  that  some  acquaintance  with  the  theory  of  ventilation 
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should  direct  the  practice  of  those  who  have  to  change  the  air  of  our 
apartments.  The  wonder,  indeed,  is,  or  should  be,  that  each  should 
perform  his  duties  efficiently,  without  some  acquaintance  with  those 
laws  of  nature  which  have  been  mcluded  in  the  term  Philosophy. 

To  illustrate  still  farther  his  general  views,  the  editor  will  now  ad- 
vert briefly  to  the  manner  in  which  he  has  treated  each  of  his  subjects. 

The  subject  of  Building  naturally  claimed  his  first  attention ;  but  the 
views  by  which  he  was  guided  in  introducing  this  branch  of  the  work, 
as  well  as  the  nature  of  the  information  conveyed,  are  so  fully  descri-' 
bed  in  the  work  itself,  as  to  render  it  superfluous  to  enlarge  upon  it 
here.  The  subject  of  Warming  is  not  so  well  understood,  even  by 
men  of  science ;  and  though  the  limits  of  the  work  precluded  the  pos- 
sibility of  entering  so  fully  into  the  subject  as  the  editor  could  have 
wished,  yet  he  trusts  that  his  opinions,  being  the  result  of  long  expe- 
rience, will  be  regarded  as  sound  and  trustworthy. 

Ventilation  is  now  beginning  to  be  considered  important ;  but  it  is 
evident  that  to  practise  this  with  effect,  a  knowledge  of  the  theory  is 
indispensable.  Artificial  illumination  is  more  within  the  power  of  per- 
sons of  little  science,  but  valuable  improvements,  as  already  remarked, 
are  seldom  perfected  by  them  alone.  In  this  part,  the  Historical  Ac- 
count of  Lamps,  and  the  description  of  the  most  important  Apparatus 
for  Artificial  Light,  may  claim  some  attention  on  the  score  of  original- 
ity. 

The  subject  of  ordinary  Furniture  is  better  known ;  and,  indeed,  it 
may  appear  to  some  little  necessary  to  have  collected  so  much  matter 
in  diis  branch  of  the  work ;  but  the  editor  was  of  opinion  that  collect- 
ing in  one  work  the  various  articles  of  household  furniture  would  be 
useful  to  those  who  are  beginning  housekeeping,  to  whom  the  greatest 
part  of  the  work  is  particularly  addressed. 

The  subject  of  Food  is  one  of  the  most  important  and  interesting  in 
Domestic  Economy,  and  can  never  be  treated  satisfactorily  without 
alluding  to  chemical  smd  physiological  science.  The  editor  has  en- 
deavoured to  steer  a  medium  course  between  what  might  be  considered 
as  scarcely  intelligible  to  the  general  reader  and  the  mere  form  of  re- 
ceipts. He  has  endeavoured,  indeed,  to  tempt  the  reader  to  an  inves- 
tigation of  what  has  hitherto  been  much  neglected  by  the  public  in  gen- 
eral, and  left  almost  solely  in  the  hands  of  medical  men.  On  the  sub- 
ject of  Beverages,  many  erroneous  opinions  prevail,  and  health  demands 
that  it  should  be  better  understood.  It  may,  perhaps,  be  supposed  that 
he  is  an  alarmist  with  respect  to  adulterations,  and  that  he  has  followed 
the  example  of  the  author  of  Death  m  the  Pot ;"  but  he  has  carefully 
avoided  stating  anything  for  which  he  had  not  suffipient  authority; 
and  he  has,  in  many  cases,  suppressed  what  he  believed  to  be  true, 
lest  it  should  appear  to  throw  some  doubt  upon  the  rest 

The  description  of  the  materials  for  the  cook,  and  the  philosophy  of 
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the  culinary  art,  have  been  kept  distinct  from  the  mere  practice  of 
cookery,  because  many  might  be  desirous  of  understanding  the  first  with- 
out wishing  to  go  into  the  details  of  the  latter ;  and  likewise  because 
the  editor  was  deficient  in  the  practical  knowledge  which  has  been  sup- 
plied by  a  lady,  whose  experience  in  this  part  of  Domestic  Economy 
enabled  her  to  treat  it  with  propriety.  And  here  it  may  be  proper  to 
state  exactly  what  portions  of  the  work  were  executed  by  the  late  Mrs. 
Parkes.  To  her  are  due  the  whole  of  Book  VL,  **  On  the  Duties  of 
Household  Servants ;"  Books  XIL,  XIIL,  and  XIV.,  "  On  English  and 
French  Cookery ;"  and  Book  XXVL,  "  On  the  Preservation  of  Health, 
with  Hints  on  Domestic  Medicine,'^  the  latter  being  principally  supplied 
by  her  son,  Mr.  Parkes,  a  surgeon,  and  the  article  on  ''  Bathing,"  by  the 
editor.  For  all  the  rest  of  the  work  the  present  editor  is  alone  respon- 
sible. 

With  regard  to  Dress,  he  has  contented  himself  with  describing  the 
usual  materials,  with  the  arts  of  manufacturing  them,  and  has  added 
some  information  on  the  Toilet,  which  he  trusts  will  be  found  condu- 
cive to  health. 

In  his  project  for  a  Still-room,  the  editor  has  suggested  a  kind  of 
apartment  in  which  certain  experiments  might  be  carried  on,  compati- 
ble with  modem  science,  and  in  which  philosophical  chemistry,  appli- 
cable to  domestic  purposes,  might  be  substituted  for  the  practice  of  for- 
mer times. 

The  account  of  Carriages  is  altogether  new.  Some  directions  re- 
specting stables  and  horses  are  necessarily  added.  The  Dairy,  both  as 
to  its  construction  and  the  operations  of  making  butter  and  cheese,  next 
succeeds  ;  and  this  is  followed  by  the  management  of  the  various  do- 
mestic animals.  The  last  article,  ^  On  Health,"  will  no  doubt  be  found 
to  convey  valuable  information  in  aid  of  professional  assistance. 

To  treat  so  many  subjects  with  the  necessary  care,  and  within  a 
limited  space,  has  demanded  considerable  research,  great  caution  in 
balancing  opinions,  and  much  industry  in  forming  the  heterogeneous 
mass  of  materials  of  which  the  work  is  composed  into  one  compact  body. 
It  would  have  been  easy  to  have  published  miscellaneous  scraps  as  in- 
formation was  gained,  but  this  would  not  have  answered  the  end  pro- 
posed— that  of  explaining  the  elementary  principles  upon  which  each 
branch  depends. 

In  conclusion,  the  editor  begs  leave  to  express  a  hope  that  his  labour 
has  not  been  misapplied,  and  that  the  mass  of  matter  here  brought  to- 
gether will  be  found  deserving  the  attention  of  the  public.  He  may 
add,  that  all  the  woodcuts  have  been  executed  from  drawings  made  by 
himself,  mostlv  from  original  objects. 
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ON  THE  DOMESTIC  RESIDENCE. 

CHAPTER  L 

CEOICB  or  A  tlTVATIOa. 

Ons  of  the  first  objects  wMch  muatty  engage  the  attention  of  those  nho  are  jost  setting 
OQt  ta  life,  and  on  the  oto  of  fonning  a  &me8tto  establishment,  is  the  acquisition  of  a 
dwelling.  In  England,  it  \k  generallj  the  desire  ofewery  one  whose  finances  can  aifbrd 
it,  to  hare  a  house  of  his  own.  In  other  ooantries,  eren  wealthy  families  are  often  con- 
tented to  occupy  a  part  of  a  laige  mansion ;  but  this  nractiee  is  inconsistent  with  those 
Tiews  of  domestic  comfort  which  an  Engfishman  looks  forward  to  at  his  own  fireside, 
where  he  may  plan  his  arrangements  of  a  permanent  nature  without  molestation.  This 
feeling  is  peculiar^  characteristic  of  England,*  and  the  anticipation  of  these  domestic 
pleasures  is,  perhaps,  one  of  the  strongest  indueements  to  those  exertiona  of  industry 
which  are  not  surpassed  in  any  other  part  of  the  world.  The  great  improrements  which 
have  been  made  of  late  in  the  interior  of  our  houses  are,  in  a  great  measure,  the  result 
of  this  national  taste. 

1.  The  frttMoy  consideration  in  fA«  dioiee  of  a  ruiiemce  is  generally  the  situation;  and 
the  next  is  the  suitableness  of  the  building  to  the  wants  of  the  family  that  is  to  inhabit  it. 
It  is  not  always  the  good  fortune  of  those  who  are  desirous  of  possessing  a  house  of  their 
own  to  meet  with  one  that  will  suit  them  in  OTory  respect,  and  more  particularly  when 
they  have  limited  themselves  to  a  particular  locality.  A  house  already  built  may  stand 
in  need  of  some  repair— perhaps  to  be  modernised,  or  to  hare  additions  made  to  it ;  and 
where  considerable  alterations  are  required,  it  may  be  a  question,  which  is  too  sddom 
asked,  whether  it  would  not  be  better  to  build  a  new  one ;  for  it  happens  not  unfirequent- 
ly  that,  Irom  one  alteration  giving  rise  to  another,  the  expense  of  these  at  last  exceeds 
the  cost  of  a  new  house.  To  niake  a  judicious  choice  of  a  residence,  it  is  therefore 
neoessary  that  the  intended  occupier  should  not  only  well  consider  his  principal  wants, 
but  understand  all  the  essentid  points  to  be  attended  to  in  supplying  them.  An  improper 
choice  is  often  very  dtfllcidt  to  remedy,  and  may  destroy  much  of  the  comfort  that  was 
anticipated.  To  supply  the  reqmsite  information  on  this  subject  will  therefore  be  our 
first  endeavour. 

S.  The  situation  tf  a  domestic  residence  may  be  conveniently  reduced  to  three  classes  : 
that  of  a  town,  suburban,  and  a  country  house ;  each  of  which  has  its  peculiar  advantages. 

S.  A  residence  in  town  is  superior  to  any  <^er  for  social  intercourse  and  varied  enjoy- 
ment by  means  of  public  and  private  parties,  theatres,  concerts,  balls,  public  libraries, 
museums,  exhibitions  of  works  of  art,  with  numerous  opportunities  of  acquiring  general 
knowledge.  In  the  choice  of  a  town  residence,  one  must  be  guided  not  only  by  peculiar 
views,  but  by  the  comparative  healthiness  of  the  street ;  its  aspect,  nei^bonrhood,  and 
many  other  local  circumstanoes,  which  are,  in  g&oenl,  pretty  weB  understood.  Not  only 
the  width  of  the  street,  but  its  direction,  ia  important ;  one  running  east  and  west  must 
have  one  firont  of  the  houses  looking  to  the  north,  and  deprived  of  the  sun  almost  the 
whole  of  the  day,  while  the  odier  is  exposed  to  its  foil  radiance. 

4.  A  suhmrban  residence^  or  one  in  the  environs  of  a  city  or  town,  offbrs  some  advan- 

*  CThw  "  paottliar  chAractoristic  of  England,"  m  it  is  i^lad  by  the  aathor,  beloQgv  to  dnliatfaBL  «pd  Mt 
t9  Bnglaod  oxeliamvol  j.  Not  eren  then  are  the  comforts  of  home  desired  or  enjojed  with  greater  axaonr  thMi 
vb.  the  iJfiited  States,  where  ft|nil>M  Atr  from  being  wealthr  do  neveitheless  seek  those  domestio  plearant 
wfaioh  appsftaia  to  a  anaiate  hooa.  prateifiig  asan  a  small  lioiue  or  humble  cottafs,  rathor  thaa  to  oceam  a 
*<  past  01  a  large  maosMa."  The  *' other  ooonkiios''  of  wfaioh  the  anfthor  speaks  are  not  to  bo  vidsntood  aa 
iacIadiDg  America,  our  citueas  being  genoralljr  characterized  Iqr  thnr  aflbctionate  regard  to  "  tludr  0«m 
arasidee?* 

Thia  *<BatioBal  taste"  baa  resnltsd  ia  the  adoptioa  of  all  tha  tapiwamenti  ia  the  iatelfar  of  ou  dwaiUift 
vluak  British  ysflnaimat  has  lotiodaoad,  besidas  snperaddtQg  naaj  whaah  an  patmliariy  AaoiatsJ 


26  OH  THB  DOMIBTIC  KB8IBBNCB. 

tages  that  cannot  be  obtained  by  Uring  in  town.  The  aitnation  ia,  in  ganeral,  more 
healthy,  the  air  not  being  ao  mnch  contaminated  by  the  thouaanda  of  chimneya  that  an 
perpetiuilly  throwing  out  amoke  and  deletenooa  giaea.  Groond  not  being  ao  Taloable 
aa  in  town,  many  more  oonveniencea  can  be  ao(|nired,  anch  aa  a  garden,  and  perha|iB  a 
field  or  two,  attached  to  the  house ;  and  this  additional  space  may  be  bnilt  upon,  accord* 
ing  to  any  proposed  plan.  Thus  this  kind  of  residence,  while  it  possesses  many  of  the 
advantagea  of  the  country,  auch  aa  good  air  and  plenty  of  room,  may,  at  the  aame  ^pne, 
enable  the  occupier  to  enjoy  occasionally  the  conveniences  of  a  town  life.  The  pleasure 
to  be  derived  from  a  garden,  and  from  the  cheerful  and  enlivening  effect  of  treea  and 
vegetation  in  generali  together  with  quiet  and  abaenoe  of  amoke,  and  innumerable  dia- 
agreeable  objects  constantiy  presented  in  cities,  are  circumstances  worthy  of  oonsidem- 
tion.  It  should  be  mentioned,  however,  that  in  the  immediate  vicinity  of  towns  the  at- 
mosphere is  still  in  some  degree  charged  with  noxious  matters,  particularty  when  the 
wind  blowB  in  certain  directiona ;  and  therefore,  in  order  to  enjoy  the  full  benefit  of  pure 
air,  it  is  necessaiy  to  remove  to  a  sufficient  distance  beyond  their  influence. 

6.  Those  who  retUve  to  aettU  eiUirdy  tn  tJU  amiUry,  at  a  diatance  frtxn  large  towna, 
must  make  up  their  minda  to  be  depnved  of  many  of  thoae  advantagea  of  a  town  ani 
suburban  life  which  we  have  enumerated.  The  oppoitunitiea  for  aocial  intercourse  moat, 
in  general,  be  more  limited,  and  even  the  proximity  of  neighbours  may  not  be  agreeable. 
The  varied  amuaementa  whhsh  town  affoida  can  only  be  expected  at  long  intervale.  In 
return  for  these  deprivationa,  perfectly  pure  air  may  be  obtained ;  alao  retirement,  and 
a  species  of  independence,  with  a  distinct  daaa  of  enjoymenta.  But  except  those  who 
try  a  country  life  have  aome  reaouroea  within  themaelvea  productive  of  amuaement  and 
agreeable  occupation,  the  want  of  aociety  will  often  oauae  auch  a  life  to  feel  duU.  Mere 
walking  or  riding  to  preaerve  or  improve  health  ia  frequently  irksome,  and  ahould  there- 
fore be  connected  with  some  object.  The  study  of  some  of  the  numerous  branches  of 
natural  history  will  present  an  inexhaoatihle  field  for  agreeable  observation.  The  opera- 
tions of  gardeniog  are  to  aome  highly  amusing ;  but  the  cultivation  of  plants  will  prove 
doubly  interesting  to  enlarged  and  inquiring  minda,  if  they  add  to  it  some  aoquaintaoce 
with  vegetable  physiology  and  the  theory  of  agriculture.  The  resources  afforded  by 
reading  are  well  known ;  but  it  is  not  so  generaUy  understood  how  much  oleasure  is  de- 
rivable from  the  power  of  drawing  and  painting,  nor  how  much  the  arts  of  design  unveil 
to  their  votariea  innumerable  beautiea  in  nature. 

6.  Very  large  eeUUes  are  commonly  subdivided  into  farms,  or  portions,  which  are  let 
off  at  certain  rente  to  culti vatora,  with  a  view  of  producing  income  to  the  proprietor.  In 
this  case,  he  may  either  have  a  residence  or  demesne  on  the  estate,  or  he  may  live  else- 
where. 

7.  The  managemerU  of  a  farm,  which  includes  agriculture  and  all  the  arta  connected 
with  it,  forms  a  subject  of  vast  extent  and  importance,  and  will  be  best  studied  in  works 
devoted  to  that  object,  auch  aa  **  Loudon*a  Encyclopedia  of  Agriculture.*' 

8.  The  choice  of  a  situatumfor  «  demesne  on  a  large  eatate  must  depend  upon  numerous 
local  ciroumstances ;  for  though  it  might  appear  that  the  centre  of  the  estate  holda  out 
most  advantages,  yet  these  may  be  more  than  counterbalanced  by  othera,  depending 
upon  soil,  aspect,  roada,  picturesque  appearance  of  the  country,  neighbourhood,  dec. 

9.  With  respect  to  cUmiue^  there  can  be  no  doubt  that,  upon  the  whole,  a  temperate  cli- 
mate ia  best ;  but  the  degree  of  temperature  best  suited  to  particular  individual  muat 
depend  upon  their  constitution,  feelings,  and  habita.  Between  the  northern  and  aouthem 
parts  of  Britain,  there  is  a  considerable  difference  in  the  climate.  The  south  coast  of 
J3ritain  is  allowed  to  enjoy  milder  wintere  than  any  other  part,  and  is  therefore  much 
reaoited  to  by  invalids,  or  those  whose  constitutions  demand  a  mild  air.  On  the  con- 
trary, some  prefer  a  residence  in  a  mountainous  district,  where  the  bracing  atmosphere 
invigorates  the  system.  Before  determining  on  a  particular  part  of  the  country  to  settle 
in,  it  would  be  well  to  visit  it  at  various  seasons  of  the  year ;  for  nothing  can  be  more 
different  than  a  mountainous  region,  a  plain,  and  even  the  seacoast,  at  different  aeasona. 

10.  The  healthiness  of  the  situation  is  the  moat  important  consideration  of  all  in  fixing 
on  a  Bpot  to  reside  in.  This  depends  upon  the  air,  dryness  or  dampness,  soil  and  ex- 
posure, the  vicinity  of  varioua  objecta,  character  of  the  surface,  dec.  Regard  muat  like- 
wise he  had  to  the  constitution  of  the  occupier.  In  ancient  times,  the  necessity  of  de- 
fence caused  the  dwellings  of  the  wealthy  to  be  strongholds  built  upon  the  tops  of  hills, 
where  they  were  necessarily  exposed  to  cold  winds ;  and  when,  in  peaceable  times,  this 
necessity  no  longer  existed,  it  became  the  fashion  to  fly  to  the  opposite  extreme,  and  to 
build  houses  in  the  lowest  situations,  aa  being  the  most  sheltered.  But  this  gave  rise 
!•  stiU  greater  inconvenience,  that  of  confined  and  unhealthy  air ;  and  many  old  man- 
aions  may  be  seen  placed  in  the  bottoma  of  valleya.  It  is  to  be  observed  that,  contrary 
to  the  opinion  often  expreaaed,  the  richness  of  the  vegetation  by  no  oteana  provea  the 
salubrity  of  the  air  in  which  it  growa ;  for  it  is  known  that  plants  flourish  luxuriantly  in 
an  atmosphere  that  would  be  dangerous,  or  even  fatal  to  human,  life. 

11.  ii  ^eio/y  cJoNKod  fiiiuUiiMi  ia  goneially  the  most  healthy.  When  the  anrface  of  the 
ground  ia  hilly,  there  ia  aeUorn  a  perfeet  calm  for  a  long-continued  time  daring  bright 


OHOICB   OF  A  0ITUATION.  99 

Bmufaioe ;  Ibr  one  side  of  the  bins  being  wanned  by  the  sun  more  taan  the  other,  a  oor- 
responding  inequality  is  occasioned  in  the  wannth  of  the  air,  and  this  gives  rise  to  eor- 
rents  or  breeies ;  whereas,  in  a  dead  flat,  this  effect  does  not  exist,  and  there  the  most 
steady  climate  may  be  expected.  Gentle  breeses  are  extremely  agreeable  in  eloee,  snltiy 
weather ;  but  this  frequent  change  from  warm  to  cold  is  apt  to  prove  injurions  to  those 
who  hare  weak  lungs :  such  persons  also  find  a  hilly  situation  incoBTonient,  as  they 
snlfer  much  from  the  fatigue  of  walking  up  the  slopes.  Although  a  level  plain  exhibits 
none  of  the  picturesque  and  beautiful  proepecte  that  are  seen  from  rising  ground,  and 
may  be  hot  and  sultry  while  a  hilly  situation  enjoys  a  cooling  breese,  yet,  on  the  other 
hand,  it  is  easiest  bud  out  in  walks,  and  is  preferable  for  gardens  and  the  cultivatiOB  of 
plants. 

12.  Exposure  Mnd  Aspect. — ^These  tenns  are  employed,  the  first  to  express  the  com- 
parative  liability  to  be  affected  by  certain  winds,  the  latter  by  the  sun*s  reys.  A  situa- 
tion exposed  to  violent  or  cold  winds  from  any  cause  is  not  desirable ;  and,  in  some 
cases,  long  observation  is  necessary  to  ascertain  accurately  to  what  winds  particular 
localities  are  most  exposed.  In  most  plaoes  there  are  prevailing  winds  that  blow  more 
in  one  direction  than  in  any  other ;  and  more  particularly  in  elevated  situationa.  A 
house  is  mote  exposed  on  the  side  of  the  rising  ground  towards  the  point  from  which 
such  winds  blow  than  on  the  opposite  side.  When  there  are  many  hills  together,  a  pre- 
vailing wind  may  be  so  deflected  that  a  house  may  be  more  aflfbcted  when  not  quite 
facing  it ;  notwithstanding,  in  some  cases,  as  in  the  vicinity  of  large  cities,  the  side 
most  exposed  to  the  prevailing  winds  will  be  best,  because  least  liable  to  be  annoyed  by 
the  smoke. 

13.  The  mtpeei  has  much  influence  on  the  warmth  and  general  comfort  of  a  dwelling. 
A  southerly  aspect  has  the  advantage  of  the  sun's  reys  during  the  greater  part  of  iSd 
day ;  an  aspect  to  the  north  never  has  full  sunshine,  and  is  therefore  cold  and  cheeriess. 
An  aspect  to  the  east  has  the  sun  only  in  the  morning ;  one  to  the  west,  only  in  the  even- 
ing. With  respect  to  the  views  from  the  house,  with  an  aspect  due  south— the  objects 
opposite  are  all  in  shade  in  the  middle  of  the  day,  and  the  contrary  is  the  case  with  one 
to  the  north ;  but  in  the  morning  and  evening,  in  both  cases,  they  are  partly  in  light  and 
partly  in  shade.  Grounds  sloping  to  the  south  are  sooner  dried  by  the  sun  after  rain, 
and  are  less  covered  with  snow  than  when  they  slope  to  the  north ;  the  advantage  of  a 
southerly  slope  is  particularly  observable  in  gardens,  which  produce  earlier  crops  of  vege- 
tables, fruit,  and  flowen,  than  a  northern  one. 

14.  The  seaside  has  been  much  resorted  to  of  late  on  account  of  its  benefit  to  health, 
not  merely  for  sea-bathing,  but  for  the  air  alone ;  and  it  is  rather  remarkable  that  its  pe- 
culiar salubrity  should  not  have  been  noticed  formerly,  for  it  is  not,  perhaps,  above  fifty 
or  sixty  years  that  the  benefit  of  sea  air  has  been  particularly  notioed. 

16.  A  siiuaiion  near  a  lake  or  broad  river  has  some  of  tibe  properties  of  one  near  the 
sea ;  it  is  cooler  in  summer  and  warmer  in  winter  than  an  inland  situation,  because  the 
water,  being  less  warm  there  than  the  land,  gives  out  less  heat  to  the  air  in  aummer,  and 
the  water  having  lost  the  least  heat  in  winter,  cools  the  air  least.  The  temperature  of 
the  atmosphere,  therefore,  in  the  vicinity  of  large  masses  of  water,  is  more  uniform  than 
that  over  land.  Currents  of  air  or  wind  are  likewise  more  easily  created  when  water  is 
near ;  because  the  land,  being  most  heated  by  the  sun*s  rays,  occasions  an  ascent  of  the 
air  in  the  daytime :  hence  the  sea  and  land  breexes  of  warm  climates.  The  banks  of  a 
river  are  often  preferred  for  the  beauty  of  the  prospects  and  the  convenience  of  fishing, 
but  they  are  unhealthy  if  there  is  any  mareh  land  near,  which  gives  rise  to  the  ague  aM 
fevers,  from  the  noxious  effluvia,  called  malaria,  generated  by  the  decomposition  of 
plants  that  grow  in  the  water.  A  wide  doggidi  river  like  the  Thames  is  apt  to  have 
mists  and  fogs  on  its  surface.  Sea  marsh  is  the  most  unhealthy  of  all.  Peat  moss  is 
entirely  diflerent  from  mareh,  and  is  not  unhealthy. 

16.  The  nature  of  the  soU  is  an  object  of  great  consideration  in  choosing  a  spot  to  build 
on.  When  gardens  and  pleasure-grounds  are  required,  it  is  very  desirable  that  the  soil 
should  be  fertile ;  but  when  a  ganien  alone  is  wanted,  and  particularly  if  on  a  small 
scale,  the  absence  of  a  rich  soil  may  not  be  a  serious  objection,  since  the  soil  can  be  im- 
proved by  art.  But  in  all  cases  a  dry  soil  is  essential ;  for  though  by  artificial  means  the 
wet  may  be  prevented  from  penetrating  the  waOs  of  the  house,  yet  the  air  in  a  damp 
situation  is  always  loaded  with  moisture,  which  is  not  only  disagreeable,  but  unhealthy. 
An  eminence  is  generally  dry,  or,  at  least,  it  is  usually  capable  of  being  rendered  so  by 
draining,  which  can  scarcely  be  effected  in  a  valley  or  very  low  situation.  But  a  spot 
may  be  rather  elevated,  and  yet  neither  be  dry  nor  healthy ;  for  there  may  be  hills  of 
greater  height  in  the  vicinity,  or  it  may  be  backed  or  surrounded  with  thick  woods,  that 
render  it  liable  to  springs  of  water  and  stagnant  air  impregnated  with  noxioos  exhala- 
tions from  decayed  leaves.  A  strong  dayey  soil  is  retentive  of  surface  water,  and  diffi- 
cult to  drain ;  hence  it  is  unpleasant  to  walk  upon  after  rain,  and  is  easily  broke  up  by 
horses  and  cattle;  it  is  also  the  worst  for  gardens,  for  which  the  best  is  a  loomy  soiL 
A  gravelly  soil  on  an  eminence  is  dry,  but  on  a  flat  it  is  apt  to  generate  damp  in  the  lower 
parts  of  a  boose,  because  the  water  finds  its  way  from  all  Darts  of  the  gravel  into  the  hd- 
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low  made  by  the  fiMmdation.  The  richest  mA  on  an  estate  is  nol  alwagrs  the  aiosk  SMt- 
aMe  kn  the  mansioii,  tboqgh  the  most  TaUwble  for  agricaltora. 

17.  7^  mbtoU  is  sometimes  of  more  importanoe  than  the  soil ;  for  thoegh  the  latter 
maj  be  impioTOd,  the  fonner  soaroeij  ever  ean.  A  bad  subsoil  is  extremely  iiqnrioQs 
to  the  thiiving  of  trees,  which  constitnte  one  of  the  greatest  ornaments  of  a  oonntiy. 

16.  TVver  near  a  mansion  ars  agreeable,  fonning  a  pleasing  composition  with  the  archi- 
leetnre,  allbrding  shady  walks  in  sunmer,  and  sheltering  the  honse  from  high  winds; 
but  if  near  the  house,  and  too  tall  or  loo  close  together,  they  obstruct  the  light,  prevent 
the  fine  circulation  of  air,  and  render  the  ground  damp;  also  the  decaying  of  the  leavea 
in  autumn,  and  the  rank  Tegetation  under  them,  sometimes  give  rise  to  unwholeseme 
exhalations. 

19.  Jh  gmtrdt  Jme  pratfeeU  fnm  the  houf  are  desirable ;  but  tastes  difihr  in  this  re- 
spect, some  preferring  that  the  place  of  residence  should  be  rather  secluded,  and  thai  the 
prospects  should  be  at  a  little  distance,  to  be  reached  by  a  short  walk.  It  is  agreeable 
if  the  views  from  the  house  have  a  kind  of  intricacy  by  which  suooessive  distances  may 
be  marked,  and  prevent  any  positive  limit  from  appearing,  the  boundaiy  of  the  property 
being  surrounded  by  a  haha  instead  of  a  wall. 

50.  A  good  mtpfHy  of  woier  is  essentisl  to  the  comfort  of  every  residenoe,  and  should 
be  one  of  the  first  things  inquired  about  in  choosing  a  spot  to  build  on :  the  supply  should 
not  only  be  abundant,  but  the  water  should  be  of  the  best  quality.  The  water  of  a  river 
or  atream  is,  in  general,  the  softest,  tboo^  sometimes  that  of  wells  or  springs  is  equally 
so.  If  there  is  no  water  apparent,  it  will  be  proper  to  tiy  by  boring  whether  a  well  can 
be  sunk  with  advantage ;  but  on  no  account  shouM  any  building  operations  for  a  dwdling- 
houae  be  commenced  until  the  existence  of  good  water  at  the  place  be  ascertained,  or 
the  means  of  transporting  it  from  a  convenient  distance.  Artesian  wells  may  some- 
times be  formed.  When  no  other  supply  can  be  obtained  in  a  spot  where  it  is  resolved 
to  build,  reoourse  may  be  had  to  the  rainwater  coUeoted  on  the  roof,  and  conveyed, 
after  having  been  filtered,  to  well-constructed  tanks.  It  has  been  caleolsted  by  Waistell 
that  the  average  quantity  of  water  which  falls  on  a  square  yard  of  aurface  in  BriUin,  in 
a  year,  is  1S6  gsUons ;  consequently  100  square  yards  of  roof  will  give  13,600  gallons : 
this  will  serve  to  show  what  roofing  will  be  required.  Fen*  Arther  infonnation  on  the 
subject,  we  refer  the  resder  to  Book  viii.,  chap.  1,  '*  On  Water." 

51.  TkM  h€tt  ntuaiim  for  a  nmntion  is,  in  general,  on  the  south  sids  of  a  gentle  emi- 
nence, as  the  soil  is  most  likely  to  be  dry,  or  capable  of  being  rendered  so  by  draining. 
This  situation  is  also  most  likely  to  be  tee  from  noxious  eadialations  and  mists,  and  to 
enjoy  the  full  advantage  of  the  8uu*s  raya.  We  may  observe  that  the  above  hints  lor 
assisting  in  the  choice  of  a  situation  will  apply  equally  in  the  ease  of  a  house  already 
built  as  to  that  of  selecting  a  spot  to  build  upon. 


CHAPTER  11. 
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Tub  subject  of  situation  having  been  discussed,  the  attention  will  now  be  directed  to 
the  kind  of  domeotio  building  required.  In  the  following  considerations  we  will  suppose 
that  a  new  house  is  to  be  erected,  since  it  is  evident  that  by  this  meana  alone  tSi  the 
varied  wants  of  different  individuals  can  be  completely  supplied. 

SS.  Tl«  kmi  of  houoe  must  evidently  be  determined  by  the  rank  and  wealth  of  the  per* 
son  who  is  to  occupy  it,  the  extent  and  habits  of  the  fiimily,  their  tastes,  and,  indeed,  aB 
those  circumstances  in  private  life  that  are  too  well  known  to  be  enumerated. 

Domestic  residences  in  this  countiy  vaiy  in  siae  and  s^le  by  an  Infinity  of  ahades ; 
but  in  ordinaiy  estimation  they  are  divisible  into  several  classes :  as  the  palace— <he  ex- 
tenaive  town  and  country  mansions  of  any  of  the  royal  family,  or  of  noblemen--the  town 
house  or  viUa  of  the  wealthy  oommoner--tbe  residences  of  an  almost  infinite  variety  of 
the  middle  classes — the  house  of  the  tradesman  and  mecbanio— the  cottage  of  the  la- 
bourer. No  rule  can  be  laid  down  by  which  these  dififerent  daases  of  dwellings  can  be 
accurately  amrated  and  defined ;  yet  there  is,  and  ought  to  bs,  a  general  feeling  of  pro- 
priety as  to  ue  character  which  each  should  possess. 

88.  Tki  LegiiUuure,  ^  tkM  "  Buimng  Act,'*  has  divided  aU  buildings  in  London  and 
Westminster,  and  places  within  the  biUs  of  mortality,  into  several  rates  or  dasses,  lor 
the  purpose  of  subjecting  them  to  various  regulations,  partly  for  strength,  and  part^  for 
security  and  the  prevention  of  fires,  and  in  part  to  improve  the  ventilation.  Many  of  the 
regulations  will  be  mentioned  when  we  treat  of  **  Construction.*'* 


*  On  AsMriok,  th»  iadhidiwl  taiCe  of  amx  dtiana  n  not  iMtriolkl  or  iatflrferaa  with  hf  vkj**B90dm§ 
Act,**  althoogli  BuiieiiwI  ngulationa  in  nuuiy  of  our  dUet  rtquira  a  oonfionnity  to  ooitMn  xqIm  in  the  nft- 
torid  and  ofapagUi  of  walk  harisff  rafoSMiM  to  Um  conmoii  aaCotf,  iBd  ospecimUj  to  gvaid  acaiast  tiio 
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CHAPTER  ni. 

ON  TRB  TABIOUS  STTLBt  Of  ABCHmOTVBS  IKFLOTSO  IV  DOHBSTIC  BDXnOXS  IN  OBBAT 

BXITAXN. 


IvTBODvcnoN. — Havnif  resolTed  ob  bnildiiig,  there  itiU  may  be  aome  diflieatty  in  Us* 
iBg  on  the  style  of  architecture.  In  aome  oountries  coatom  and  fashion  are  ao  deniinaal 
thai  one  atyje  ia  nniTerMl ;  and  then  there  ia  no  embarraaament,  except  aa  to  aise,  and 
the  arrangement  of  particular  detaila.  So  it  waa  in  England  a  few  centunea  baek ;  but 
iA  the  present  day  we  can  acarcely  be  aaid  to  have  a  prevailing,  certainly  not  a  national 
style.  The  styles  of  architecture  of  ▼arions  countries  haye  been  imported,  and  knm 
Isiig  since  obsolete  have  been  reriyed.  Thua  we  haye  the  Grecian,  the  Grwoo-Reaaaa, 
the  Nonnan,  the  Gothio,  the  ao-caUed  EUxabethan,  dco. ;  and  of  theae  aeyeral  modifion- 
tkma.  Those  who  haye  studied  antiquities  and  aichiteoture  may  haye  aome  predileetioft 
in  &yonr  of  one  of  theae  atylea,  or  thehr  arohiteet  may ;  aaMl  then  it  may  be  easily  decided 
whioh  is  to  be  adopted.  But  when  thia  is  not  the  caae,  it  becomes  a  graye,  and  not  al- 
ways an  easily  sdyed  qoestaon,  •'  In  what  style  shall  the  new  house  be  built  V  Aichi> 
leetore  not  being  a  aubject  very  generally  undeistood,  aome  remarks  upon  It  aoay  be 
proper  before  we  proceed ;  suiBoient,  at  least,  to  direct  attention  to  the  ohief  distinetiye 
points  that  characterise  the  seyeral  styles. 

S4.  Arehiieeture,  eoruidered  om  a  tubjut  of  tatie,  demands,  like  many  other  subjects,  a 
peculiar  study  of  its  principles.  Taste  is  always  the  result  of  actual  knowledge  and  ex- 
perience added  to  sound  judgment,  and  is  not  an  intuitiye  faculty.  Some,  no  doubt, 
have  minds  so  organized,  as  to  peroeive  more  readily  than  others  the  relations  of  various 
ideas  and  feelings,  and  so  far  appear  to  have  naturally  more  taste.  But  aitshitecture  re- 
quires a  great  variety  of  acquired  knowledge  to  estimate  it  truly ;  even  an  acquaintance 
with  its  history  is  essential  towards  forming  a  good  architectural  critic.  In  painting  and 
aculpture  there  is  nature  to  refer  to,  of  which  all  men  are  more  or  less  judges,  but  in 
architecture,  though  its  forms  may  at  first  have  been  in  a  great  measure  imitative,  yet  the 
original  prototypes  enter  but  in  a  email  degree  into  the  whole  subject  in  the  present  state 
of  the  art,  which  is  founded  more  upon  otUity  and  customs  arisine  out  of  our  wants.  The 
genuine  beauty  and  merit  of  architecture,  indeed,  consists  mosUy  in  fitness  and  adapta- 
tion to  a  purpose ;  and  when  this  principle  is  lost  sight  of,  as  is  too  often  the  case,  no- 
thing can  be  more  unmeaning,  and  even  ridiculous,  than  descriptions  of  its  imaginary  or 
supposed  characttr  and  exceuences.  No  art  requires  more  than  architecture  the  cort> 
of  phikieophic  inquiry  into  its  principles.  If  permitted  to  run  wiki  under  the  influence  of 
certain  feelings  produced  by  the  imagination,  it  losea  its  true  dignity,  and  degeneratea 
into  afiectation. 

26.  NotwiUutMnding,  howeur,  thai  the  chief  merit  of  trckiUctwe  cotuitts  in  iu  sppfiealtofi 
to  uMtfid  purpogeSf  yet  it  is  universally  admitted  that  it  is  capable,  like  other  branches  of 
fine  art,  of  producing  pleasurable  ideaa,  and  of  displaying  the  progreas  and  refinements 
of  society.  Indeed,  so  important  is  it  in  this  point  of  view,  that  the  very  character  of  a 
nation  depends,  in  no  small  degree,  upon  the  style  of  its  buildings,  both  public  and  private. 
But  if  the  general  difiliision  of  a  taste  for  ornamental  architecture  be  desirable,  the  intro- 
duction of  a  apurious  taste  is  to  be  guarded  against  Bad  taste,  like  bad  habits,  is  difll- 
cult  to  eradicate ;  and  some  persons  become,  after  a  time,  wedded  to  their  opinions  or 
feelings,  which  they  persevere  in  with  an  obstinacy  often  great  in  proportion  to  the  de- 
gree in  which  they  are  erroneoua.  It  is  likewise  unfortunate  for  this  art,  that  its  errors 
cannot  be  rectified  so  easily  as  some  others.  An  absurd  fashion  in  dress  may  be  changed 
in  a  season,  but  a  house  erected  in  had  taste  remains  for  many  yeara  a  monument  of  the 
want  of  judgment  in  the  architect,  and,  perhaps,  in  the  possessor. 

We  have  stated  that,  in  order  to  underatand  the  various  styles  of  architecture,  some 
acquaintance  with  its  history  is  essential.  In  the  following  ^ht  sketch  we  sh^  con- 
fine ounelves  to  domeatio  buildings. 

SKBTCB  OF  m  HISTOBT  OV  STTLB  IH  D0MB8TIC  ABOHXTBCTUBB. 

38.  Our  knowledge  is  extremely  limited  respecting  the  private  dwellings  of  the  van- 
ens  nations  of  antiquity.  We  have,  indeed,  the  descriptions  of  a  few  in  daasical  writings, 
and  there  are  some  actual  remains  in  Pompeii ;  but  though  from  the  latter  we  may  derive 
much  information  as  to  the  distribution  of  the  apartmenta  and  their  manner  of  decoration, 
yet  they  are  in  too  ruined  a  state  to  exhibit  completely  the  deaigna  of  the  interior  of  the 
houses.  Notwithstanding  the  taste  exhibited  in  many  parts  of  these  antique  domestic 
dwellings,  yet  they  were  very  deficient  in  many  circumstances  which  afiTord  so  much 
comfort  in  modem  times,  particularly  in  their  want  of  glass  windows,  and  the  various 
modea  of  producing  artificial  warmth  which  rendera  our  hooaea  ao  agreeable  in  all  weat^ 
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en.  It  does  not  appear  that  it  ifam  the  eustodi  among  the  ancienta,  until  a  late  period, 
to  eflhet  in  the  exterior  of  their  ordinary  domeatic  dwellings  any  approach  towards  the 
nagnifieent  style  of  their  pohlie  edifices ;  and  we  may,  perhaps,  consider  this  as  a  proof 
of  their  jndgment,  since  it  preserred  the  great  distinction  of  character,  which  ought  to 
fyrm  one  of  the  elements  of  architectural  design.  For  the  Temple  was  reserrd  the 
loAy  and  oonspicuow  portico,  with  its  pediment  filled  with  rich  sculpture ;  and  on  the 
Fonun  and  other  national  edifices  were  lavished  those  examples  of  superbly  decoratiye 
arehiteeture,  whose  firagments,  having  survived  the  wreck  of  ages,  still  excite  our  ad- 
miration. But  the  habitations  of  individuals  were  at  first,  in  all  probability,  but  sparingly 
so  omameated,  and  wen  ddeHj  remarkable  for  their  interior  arrangements.  The  same 
thing  may  be  observed  in  those  parts  of  the  world  where  the  style  of  domestic  arehiteo- 
tan  is  still  influenced  by  the  habits  of  the  classical  period.  Wealth,  and  its  attendant 
luxury,  at  length  produced  ostentation,  and  with  it  bad  taste.* 

97,  hu  rewuwkmbUt  thti  at  an  utrly  period  m  ike  ktstary  of  Oreeee,  architectun  aa  well 
at  sculptnn  had  arrived  at  the  highest  degree  of  perfection ;  and  the  exquiaite  taste  ex- 
hibited in  what  remains  to  ua  of  their  edi&eo  excites  our  utmost  admiration.  But  these 
mmalns  oonsiaC  chiefly  of  temples,  which,  though  individually  difl^reot,  have  a  great 
similarity  of  character ;  and  there  is  little  to  guide  us  in  forming  ideas  of  Uie  style  adopt- 
.  ed  in  other  buildings.  The  columns,  with  their  entablatures,  that  always  surrounded 
their  temples,  gave  them  their  chief  character ;  and  these  are  distinguished  into  various 
kinds,  which  are  now  termed  the  **  ordere"  of  Grecian  architecture.  Three  orden  are 
property  Qreek— the  Doric,  Ionic,  and  Corinthian,  named  from  the  sereral  places  where 
they  were  invented,  or  chie^  employed.  We  have  perfect  examples  of  them  still  re- 
mafniag  in  antique  buildings. 
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Fig.  1  is  a  part  of  the  shaft  of  a  Cheek  Doric  column,  with  ita  entablature,  such  as  it 
is  seen  in  the  Parthenon  at  Athens :  it  is  distinguished  by  the  peculiar  flutings  on  the 
column,  and  the  want  of  a  base  to  the  shaft.  A  good  example  may  be  seen  in  the  por- 
tico of  the  Colisseum,  Regent's  Paik,  London. 

Fig.  S  is  an  example  of  the  Doric  order  as  altered  by  the  Romans,  and  such  as  had 
been  used  by  the  architects  of  the  Cinque  Cento  period ;  it  is  still  employed  under  the 
name  of  the  Roman  Doric. 

Fig.  8  is  an  example  of  the  Greek  lonie,  from  the  "  Antiquities  of  Ionia  ;'*  it  is  remark- 
able for  the  beauty  of  the  large  volutes  in  the  capital. 

Fig.  4  is  the  Ionic  order  ae  executed  by  the  Romans,  and  as  used  by  the  moderns  previous 
to  their  knowledge  of  the  Greek  Ionic.    The  capitals  have  smaller  vohites. 

Fig.  6  is  the  Greek  Corinthian  order,  as  it  is  seen  in  the  Choragic  monument  at  Athens. 

Fig.  6  is  the  Corinthian  order  a$  executed  by  the  Romane,  and  as  it  is  generally  adopted 
by  the  modems.    The  capitals  are  decorated  with  the  sculptured  leaves  of  the  acanthus. 

Two  other  ordere  have  been  added,  but  these  are  not  Greek. 

Of  the  Tueean  order  we  have  no  antique  example ;  and  what  has  been  given  by  modern 
writers  and  arehitecte  ifif.  7)  is  founded  merely  upon  the  description  of  v  itruvius.  The 
other,  called  the  Conuaetu  {fig.  8),  is  altogether  a  Roman  invention,  formed  by  placing 
the  lonio  Tolutee  on  tae  leaves  of  the  Corinthian  capital 

*  VitruTiiu,  M  architact  probaUy  of  th«  Aa|rn«tan  ttfe,  lias  deacrilMd  the  interior  arrmngement  of  Ronuia 
dwellinira ,  and  to  hii  work,  and  thoM  of  hii  oonunentaton,  we  refer  the  reader  who  ie  desinraa  of  inqairiof  into 
the  eubjeot.  But  infomation  mar  be  more  eaailj  oUaiaed  ftom  "  0«U*a  Ptameit,"  the  **  Ubran  of  EntextttM^ 
isffKaowkdc^**Md  other  Bodemmbi.  ^^ 


ON  THE   VABIOUI  BTTUB   OV  AmOBITMrTUia.  ^ 
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tniho  Mj]e  of  arcbilectaral  decontion ;  tbejr  did  not,  boweTer,  copy  the  Greek  a 
entir«l;,  bat  Altered  it,  pnkmUj  to  adapt  it  to  their  own  taate,  and  for  other  reMOM  with 
nhioh  we  are  not  weU  acqoainled.  Suffioe  it  here  to  notice,  that  the  atjle  afaMrred  in 
the  niiTu  oTaotiqae  Roman  buLtdings  is  reij  different  Ihxn  what  ii  Id  be  seen  in  tbe  nt- 
cient  remains  or  Greece,  as  maj  be  observed  in  the  examples  we  Imto  giTea  abore. 

a.  Onllu  Ttnvitt  of  the  arU,  the  Italian  arehiteets  borrowed  ftva  tbe  antiqnitiea  oT 
Italy,  and  not  (ram  tboee  of  Greece ;  and  as  it  was  known  tbat  the  Romaiu  were  la- 
debted  to  Grecian  art  in  a  great  measure,  it  waa  aappoaed  thai  the  Mylea  of  ardiitectara 
in  Greece  and  Italy  ware  Dot  maleriallydiftrenti  the  whole,  therefore,  pasaed  ander  the 
name  of  Grecian  Brehitectnre.    The  Tisit,  however,  that  waa  paid  to  Greece  by  Meau*. 
Stiart  KndRevett,  disckwed  tons  the  actual  style  ef  the  Greeks,  and  proTed  thai  it  waa 
wr;  diatinet  from  the  Roman  atyle.   The  aoeorate  and  beantiMpiAIication  of  the  "An- 
tiquities of  Athena,"  by  Stnart,  pat  architeeta  in  ppaaeasion  of  the  trae  Greek  style ;  and 
,  after  aome  conteal  as  to  ila  mperiority,  kng-rooted  preiudicea  being  difficvtC  to  eradicate, 
it  came  into  foahion  here  aa  well  as  the  Roman.     It  does  appear,  BoweTer,  tbat  each  al 
K  these TaTietieeof style poaecssesapecnlitrnierit; 
■  hence  they  are  both  preserred,  and  we  have  now 
9  a  Greek  and  a  Rcnnao  arehitectsre ;  bat  the 
I  diObrence  is  obserraUe  rather  in  tbe  detail  than 
in  the  general  appearance,  as  may  be  obeened 
in  the  above  wood-cnta.    One  diflbrenoe  we  may 
also  notice,    tt  ia  a  remarkaUe  fact  that  the 
ancient  Greoka  do  not  appear  to  have  been  ao- 
qnainted  with  tbe  use  of  the  arch ;  at  least  no 
authenticated  antiqae  eumirie  provea  that  they 
were ;  nor  doea  it  seem  etear  by  whom  this  Tery 
useful  kind  of  construction  was  discoreied.    But 
it  appeara  to  have  been  practised  by  the  Romaiw 

in  tbe  time  of  '••— -  «"—    ••■ * ' 

Rome,  the  a 
Maxima,  stil 
V  been  execute 
derTafqainhiBSnpMbas.  Soman  architecture  is  ehi 
lerised  Vf  the  frequent  ose  of  arches,  Taults,  and  do 
in  addition  .to  their  empk^ment  of  columns  and  i 
parta,  which  fbim  a  vast  source  of  variety  and  inte 
Fif.  10  ia  an  example  ot  a  mode  of  employing  the 
in  a  composition  by  Bramante :  the  manner  ia  Rocn 
80.  ThtftuTtmoiTit  afvuttiU  Roman  viUaa  in  Bj 
prove  tbat  the  antique  style  was  introduced  here ;  t 
was  annihilated,  and  probably  forgotten,  during  the 
sequent  inundatiODs  oi  Saions  ai^  Danes,  of  wbosi 
mratic  buildings  we  posaeds  scarcely  any  knowk 
The  ecclEsiaslical  architecture  fbrmorty  termed  Sa 
and  now  early  Norman,  diatinguisbed,  among   c 

things,  by  its  peculiar  clumsy  column,  cirsalar  arch, 

ligiag  oraamenu  {Jig.  il)  observ^a  in  many  ef  our 
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oldest  qfavTGliaa,  aaj  evidoaUj  be  traced  lo  a  berbaiiNn  initeftiMi  of  the  liteet  Ronaa 
atyle.  H  epMan  abom  eooM  of  our  eariieot  oaatlea ;  iMit  proNAly  wh  not  ompkiyed  fa 
the  inferior  domestic  dwellings  of  the  Norman  period,  which,  for  a  long  time,  wore  ob- 
tiretf  of  wood,  aod,  oonseqoendy,  have  disappeared.  Nor  does  this  sty w  appear  to  baTo 
Boffieient  attiaoticm  to  bo  imitated  in  oar  modern  houses,  and  thswrfcae  «•  need  aei 
dwell  upon  it. 

SI.  Tk$  Haider  eokmm  mid  poinied  sixA  (Jig.  IS)  mre 
A§  distingwukinr  ekurecUnwticM  of  wkei  has  Umr  hun 
termed  Cfetkk  erduUdert ;  a  designatioa  which,  whether 
strictly  proper  or  not,  we  shall  not  attempt  to  set  aside 
fcr  any  of  those  which  have  been  inTented  to  sopersede 
it.  The  origin  of  the  pointed  arch  is  still  involTod  in 
obscurity.  It  sppeared  all  orer  Europe  neariy  abont,  or 
anon  after,  the  period  of  the  Norman  conqoest,  as  mar 
bo  tiaood  in  the  niuierous  ecclesisstieal  and  other  bnild- 
Ings  both  in  England  and  on  the  Continent,  and  airiTod, 
ill  a  progressive  msnner,  to  a  wonderfal  perfectioo. 
nioogh  it  possesses  merit  of  a  very  high  degree,  yet  its 
character  is  so  veiy  distinct  from  the  Chreek  snd  Roman 
style,  that  it  is  difBcalt,  and  periisps  oseless  here,  to  insti* 
tote  a  comparison  between  them ;  while,  at  the  same 
time,  we  must  obsenre  that  this  woald  require  nomeroos 
^phic  illustrations,  and  entering  into  numerous  details 
mconsistent  with  the  plan  of  this  iPi:ork.  Farther  in- 
fonooation  must  therefore  be  sought  for  in  woiks  dcToted 
expressly  to  this  subject :  for  actual  examples,  the  reader 
has  only  to  look  at  the  cathedrals  and  churches  in  most  of  our  principal  towns.  Gothio 
architecture,  in  its  Tsrious  stagea,  preTailed  all  over  the  island  for  several  centuriea, 
from  the  time  of  Heniy  I.  to  that  of  Heniy  VIII.  Its  admirable  adaptation  to  ecclesias- 
tical purposes  is  generally  acknowledged,  which  may  be  seen  in  our  ancient  ecclesiastical 
buildings,  and  the  remains  of  monastic  edifices.  The  houses  of  private  individuals 
during  that  period  were  chiefly  of  timber,  and  were  ornamented  occasionally  with  parte 
in  the  same  taste. 

32.  In  the  reign  of  Henry  VII.  a  coneiderahU  change  took  jlaee  in  the  style  of  English 
Gothio  architecture.    The  arches,  which  always  before  that  time  had  been  more  or  less 
high-pointed,  as  at>^.  12,  were  lowered,  and  formed  by 
uniting  portions  of  ciroles  of  different  sizes,  as^.  13. 
The  windows  of  private  houses  were  generally  made 
lectangular,  thoagh  divided  by  moUions,  each  bay  being 
sometimes  filled  up  with  a  low-pointed  areh.  Extreme- 
ly ornamental  chimney-tops  were  also  displayed,  giving 
altogether  a  peculiar  character.    Independently  of  the 
ecclesiastical  architecture  in  this  style — such  as  King's 
College  Chapel  in  Cambridge,  St.  George^s  Chapel  at 
Windsor,  Henry  VII.  *8  Chapel  in  Westminster,  dee. — 
there  are  atill  remaining  many  perfect  examples  of        I 
domestic  architecture,  chiefly  manor  houses,  of  the    ' 
times  of  Henry  VII.  and  Henry  VIII.,  and  some  so  late 
as  that  of  Queen  Elizabeth.   It  has  received  by  modem  Ar*  !*• 
architects  the  title  of  the  Tudor  etyle^  from  the  royaJ  families  during  whose  reigns  it  was 
general.    See  Jig.  21. 

33.  In  Itafyt  where  there  were  stOl  remaining  so  many  antique  buildings  while  it  was 
in  the  possession  of  the  Goths  and  Lombards,  the  Roman  architecture,  which  had  fallen 
into  a  debased  state  on  the  decline  of  the  empire,  was  imitated  in  a  rude  manner  during 
the  Middle  Agea ;  and  the  buildings  erected  during  that  period,  a  few  of  which  are  still  to 
be  seen,  belong  to  whst  is  known  ss  the  Lombard  style.  Afterward  appeared  a  mixture 
of  this  baTbarens  architecture  with  Gothic  pointed  arches.  In  the  same  building,  and 
even  in  the  same  front,  portions  in  both  styles  are  seen  in  sad  confusion  mixed  with  con- 
ceits of  a  puerile  kind ;  an  example  of  which  oecors  in  the  church  of  San  Antonio  al 
Padua,  begun  by  Niehola  Pisano  in  1831. 

A  refonaatton  in  architecture  was  begun  early  hi  the  fifteenth  oentuiy  by  BmnellescU, 
a  Florentine  architect,  and  was  followed  up  by  Alberti,  Bramante,  Vignola,  Serlio,  and 
otbere ;  but  thehr  style  of  design  was  far  from  being  free  firom  the  faults  of  the  former 
period.  Indeed,  hi  this  old  Italian  school  were  produced  numerous  absurdities,  which,  to 
the  pressnt  day,  have  not  wholly  disappeared ;  and  by  the  leviven  of  Roman  architeo- 
tnpe  the  beautifal  character  of  the  antique  waa  never  well  nadorstood.  One  of  their 
great  enore  waa  the  endeavour  to  redope  the  parts  of  what  are  termed  the  orders  of 
architecture  to  positive  roles  in  their  proportions ;  thus  subjecting  the  art  to  trammela 
that  have  proved  inconvenient,  and  which,  indeed,  tended  in  time  to  reduoe  arohitectural 
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daaign  ■hMit  to  ■  mfhanimi  tnda,  ooatmy,  u  woold  ■ppoar  ftMB  aatiroe  TSmiiM,  lo 

the  practice  or  the  ancienU,  althoBgli,  in  aome  dcgne,  Msotioiied  bj  tbe  wiitings  at 

Titrti«inB. 

A  taste  fo 

Italj,  aod  henoB  n ._. _    .     -   ,,    .     ,     

pan*  of  beaDtiM  form  and  eseoutkM,  with  much  of  the  apirit  of  the  aatique.  Bat  ibaaa 
eaimot  preaerre  the  buiidings  to  irtiich  thej  are  attwhed  from  the  aerete  oenaum  of  UM 
•rehiteottiral  critic ;  and  the  CniywCn^  or  Italian  atjle  of  the  fiAeenthMntniT.thonah 
pooBeaaed  of  many  exeeUencea,  u  not  deaeiriof  of  being  perpeiottad  aa  a  whcde.  But, 
DOtwitbatanding  thia  geoeial  ceoanre,  which  appliea  nore  poiticularir  to  eharchea  and 
other  eccleaiastical  buildlnga,  it  moat  be  admitted  that  in  the  Oinque  Cento  etjle  t(' 
architectuie  there  are  inniunerBble  beaatiea  aa  well  aa  abanrditiea,  and  abnndaM  proofc 
Of  geniua  in  the  architecta  of  that  period  diaphyed  id  their  fertility  of  inrention.  TtM 
modem  arehitaot  will  find  in  the  building  of  Italy  an  inexhaaatible  field  for  atody,  nd, 
perhapa,  a  core  for  that  monotony  and  inaipidiqr  now  ao  prernlent  amoa^  oa,  pmndad 
hehaa  aofficieat  Imowiedge  of  fine  ait  to  aeleet  what  ia  good,  withootcopyuig  the  whole. 
In  particular,  maay  of  the  palaeea  of  Rente,  Fkmnee,  and  other  Italinn  eitiee  have  beea 
generally  admired  by  the  beat  jndgea  for  their  •implicity  and  grandenr  of  deeign  in  tlH 
exterior,  aa  well  aa  far  the  piclureMne  eBbcts  product  in  the  interiora.  Aa  apeoimena 
of  fhnta  of  tbeae,  we  preaent  the  Faraeae  Palace  in  Rooie,  kiy  San  GaOo  (j^.  14),  ui 


rif.  It. 
tfae  PndoUni  Palace  at  Florence  [Jif.  IS).    The  Venetian  tenitoriee  hsTe  been  enriched 


Fif.li. 
by  nDmeiDUB  palaeea  and  rillaa  deaigned  by  Palladio  j  one  of  uhjcli,  the  celebrated  Villa 
Capra,  ia  repreaented  in  fig.  16.  In  the  Italian  tiUm  may  be  aeen  beaatifol  examplea 
of  the  tmeat  taate  in  the  combination  of  arcbitectore  with  garden  ud  pictureaque  aoenery. 
84.  Seteral  dramttoMca  cendiKcd  tOfrodaee  on  (Mir<  eiow  tn  tlu  treUUciMTt  tf  (Uf 
c«<uitry  during  the  latter  end  of  the  Tudor  period.  Clasaical  bterature  began  to  be  more 
attended  to,  which,  with  the  refinm  io  religion,  gare  riae  to  new  ideea,  and  the  fine  arta 
reoelved  a  greater  degree  of  attention.  The  atyle  of  arcbitectore  then  prsTailing  in  Italj 
waa  first  imported  partially  into  this  kingdom  in  the  latter  part  of  the  reign  of  Heoi7 
VIII.,  and  appeared  here  occaaionally  as  an  ingangniouB  mixture  of  the  antique  Roman 
atyle  debased  with  many  detail*,  which,  though  not  atricily  Oolhic,  were  eTtdeally  of 
C^tluo  (Higin.   Many  cooaidenble  mansions  were  executed  in  ttia  manner  during  tha 
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Fit.}*. 

MCModinj*  leigna,  inclodiug  that  at  EUaabeih,  mbs  of  iriiich  yet  TMudn  lotanHr  pn- 

feet,  and  UTescqairedtbrUM  sljle  itaelf,  ■: 

" — '■-■■  architecU,  tha  tppeUt''       '  ■' 
■Itbougfa  it  ia  OTident 

Good  «uun[dea  »f  it       ,    

the  lecent  publicationa  b;  Shaw,  Nash,  and 
otheiB.     Fig.  17  is  a  dooma;  in  that  Myie.  i 

A  kind  of  architecture  so  radically  defectiTe, 
Dotwithatandjng  a  ceitain  degree  of  merit  which 
ia  allowed  to  it,  coald  not  laag  reaiat  the  eflbct 
of  sludjing  with  diligence  the  ramaina  of  daaoi- 
ca]  art  in  Italy ;  and  rrom  that  conntr;  better 
ideas  of  antique  Roman  architecture  were  broi^t 
to  this  country  by  Inigo  Jonea,  who  imitated  the 
BunneT  of  Palladio  wiOi  snceeaa.  With  him 
eommeiioed,  in  England,  what  ia  lenned  tba 
Grecian  (more  pn^riy  Roman)  atyle,  hot  in 
which  many  of  the  enran  of  the  Onfwt  Crate 
were  long  retained. 

Id  tho  banqnetlog  booae  of  the  Palace  of 
Whitehall  we  aee  one  of  the  beat  ezamidea  of 
the  architacture  of  Inigo  Jones.  This  arcbiteot 
was  followed  by  Sir  Chriatoidier  Wren  and  a  hoM 
of  others,  aa  Hawksmoor,  Vanbnrgh,  Gibbs,  Ac., 
Moh  ot  whom  deaigned  in  the  same  general 
style,  tbonth  with  certain  modificationa  of  bis  _ 
own.    At  a  late  period  improrementa  were  in-  rtg.  IT. 

trodDced  bj  Sir  WUIiam  Chambers  (tbe  architect  of  Someraet  Honae),  Wyatt,  Seat, 
and  those  now  linng ;  but  to  deacribe  Ihese  would  be  to  write  tbe  detailed  hietoiy  of 
modem  architecture.  Suffice  it  to  remark,  that  by  far  the  mater  number  of  large  man- 
aions  erected  in  thia  kingdom  for  the  last  cenlory  end  a  ban  are  in  tbe  style  which  we 
haTejastmentiDDcd,  of  which  V-  l^i  I9,  SO,  are  apeoimena.  But  lUa  atyle  of  baildiB^ 


though  termed  in  general  Grecian,  waa,  in  fact,  rather  Roman ;  the  diflerence.  haweasr, 
cannot  be  eaaily  understood  except  by  those  who  hsTe  learned  the  elementary  part  ot 
the  acience.  The  whole  is  Iherefore  still  commonly  designated  ss  Grecian  architecture. 
3A.  Laitr  areluttttt,  tidigkiaud  by  ■  nwrt  carifid  Mtudt/  of  oa/ifiK  rnutiu,  bad,  in  gen- 
eral, given  Up  moat  of  the  absurdities  of  ih    '-  ''      "  "    '     -•---'  — 


e  Italian  Cnif  m  Ctntv  achool,  preaeiring-wbat 
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■tpnre;  Mtdbj  their  loittiTing  the  knowledge  of  ntiqiw  re 
X,  Sici^,  and  A»\*  Minor,  arcbiteelare  bu  bean  grwajuUj 


3t.  It  ia  generallr  allowed  that  the  Oreeki  ud  Romaai  eairied  Brehttectnre  to  the 
highest  degree  of  perTection ;  but  it  is  DDfoitunste  that,  tbooih  we  poaasH  nany  remataa 
of  their  public  buildings,  ;et  few  tracea  of  their  domeHic  edlfloea  eziat  In  reriring 
Iheir  style,  therefore,  after  the  long  period  known  ■■  the  "  daA  agea,"  and  applying  it  ta 
damestic  ase,  their  public,  and  not  their  private  bnitdinga,  neeeaaarily  became  the  proto- 
types ;  and  cenain  parts  and  omamenta,  which  were,  in  all  probability,  limited  by  tlM 
aocieDts  to  religious  and  sacred  Btmct  urea,  were  employed  b]r  the  modenia  in  the  decora- 
tion of  town  mansions  and  villas ;  aUhongh  there  ia  neat  icaaoD  <br  lappoeiiig,  m  we 
have  already  nbsened.  that  the  style  and  characMr  of  the  private  dweltings  among  &• 
claaaical  nations  diSered  essentially  from  thoee  of  their  poMie  baildlnga. 

S7.  Il  matt  b*  uitnttii  at  ■  friiuipU  a/  (Miirf  M*U  that  every  baildiitf  abonH  tare  ft 
form  and  character  sailed  to,  and  expreasire  of,  ita  ase  and  daatiaatioii.  Bnt  this  nila 
does  not  appear  by  many  of  our  modem  architeoti  to  be  very  aaaential ;  fat  Ute  aama 
kind  of  portico  that  was  employed  by  the  aoctnta  in  their  noat  magnifieeiit  teai]dea,  the 
Mme  pediment  and  done,  are  ficqneatly  made  to  form  pmnineM  tatnrea  in  a  manaioD, 
aotwithBtandiiig  their  nofitneaa  for  such  a  poriMae.  In  some  caaee  even  the  aenb, 
nterre,  and  aaCTJAcial  Inatromenta,  have  tteen  aculptnred  npon  the  ftonta  of  private 
bouaea.  in  defiance  of  all  historical  asaooiation ;  and  it  ia  nnfortunate  for  the  art  that 
great  absurditiea  have  becotoe  so  common,  and  the  paUle  ia  ao  bmiliariaed  with  thcn^ 
that  it  would  require  no  little  courage  to  pomt  them  otit  as  errOTB.  Some  have  no  oUier 
idea  of  Grecian  or  Rooian  arehileetore  thui  the  modem  manaiona  of  En^and  a  oentaiy 
ago,  as  represented  in  Jig:  18  and  IS,  or  the  atCI  nu>re  icoent  one*  of  Portland  Race  and 
the  Regent'a  Park ;  but  we  wish  to  etate.  that  Uies«  were  merely  the  atlempu  to  adapt 
■ome  portion  of  thk  alyle  to  modem  English  babita  and  customa — attempts  often  very 
nnauccesaful,  and  aometimes  grosaly  erroaeous,  or  even  puerile.  Grecian  arcbiEeotnre, 
in  which  we  m^,  according  to  cuatom,  include  Roman,  aa  having  been  in  some  degree 
borrowed  from  it,  was  eminently  beaotifiil  in  the  hands  of  the  ancient* ;  and  inaiead  of 
the  monotony  and  aamenees  vrlueh  are  Justly  Complained  of  in  its  modem  dress,  among 
them  posseaaed  considerable  variety. 

88.  Wkal  u  Itrnud  modem  Oreeiaii  arcJutahirt,  though  not  strictly  Oreek,  ia  admiraUy 
anited  to  our  present  domestic  habits,  and  is  oansidered,  by  the  greater  mimber  of  weU- 
edocated  architects  and  amateurs,  a«  excelling  eveiy  other  style  in  the  moat  important 
points  :  it  is  likewise  more  easily  connected  with  the  arts  of  painting  and  sculpture  than 
any  other.  But  it  can  be  treated  with  great  success  only  by  the  skiliy  and  even  learned 
anist,  by  whom  the  very  perfection  of  antique  architecture,  and  the  paucity  of  standard 
examples,  are  felt  aa  a  source  of  difBeoltj  that  may  canee  many  to  shrink  troai  it,  while 
they  fesrlessly  stterapt  the  Eliiabethan  atyb,  in  which  a  certain  coaraeneaa  of  idea  may 
pass.    But  the  frequent  Ihilure  oT  thoae  who  attempt  to  design  in  the  daeaic  maBner  ia 
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BO  proof  of  its  inlbrionty ;  and  mm  this  the  place  to  point  them  ont,  it  would  not  bo 
diAeoh  to  mentioB  sereral  of  the  oeuaea  of  fie<pMnt  ieilore. 

89.  Chihic  anhiieeture,  in  ite  yarioua  stegee,  hM  for  tome  time  been  a  riyal  to  Qw- 
eian»  even  for  domeatie  piirpoBea.  Obaenring  how  admirably  it  ia  adapted  to  eccleaiaa- 
tioal  edifioee,  it  haa  been  anppoaed  that  it  nouat  be  equally  w^  anited  for  manaiooa  to 
dwell  in.  But  thia,  according  to  the  principle  we  have  laid  down,  reapecting  the  foiln 
and  character  agreeing  with  the  deatinatiott,  doea  not  neceaaarily  follow.  Aooordiogly» 
there  are  a  greit  many  difficultiea  ia  adapting  thia  alyle  to  eidinaiy  dweUing-honaea 
mder  oor  preaent  cironmatanoea.  It  ia  Imt  of  late  that  it  haa  been  ao  well  atudied 
that  a  marked  diffbrenee  haa  been  peroeived  between  the  style  employed  forapmrly  ia 
boildiaga  for  ecdeaiaatical  and  for  domeatie  purpoeea ;  indeed,  there  are  few  remaina  of 
the  latter,  except  what  belong  to  monaatie,  oollegiata,  or  military  atmeturea ;  the  priTate 
haoaea  of  oor  anoeatora,  OTon  aa  low  down  aa  the  reign  of  Queen  BHaabeth,  being  chiefly 
wood  and  plaater ;  and  the  ancient  thnber  heaeeai  with  their  canred  gablea,  lugh  and 
often  that^ied  roofo,  caaementa,  dee.,  though  much  admired  aa  pictureaqoe  by  aoma  per* 
aona,  have  been  imitated  chiefly  in  amaU  houaea  aflfectedly  atyM  "cottagea."  It  be* 
came,  therefore,  requaite,  ia  deaigniag  a  large  modem  honae  in  the  Gothic  atyle,  to  look 
to  more  considerable  examples.  Some  borrowed  their  ideaa  from  anoieat  eoeleaiaaticai 
avBhitecture ;  and  amoogtbe  that  attem^  the  parte  were  taken  from  dmrehea, and 
eren  cathedrals ;  pinnacles,  buttresses,  ornamented  battlementa^  pedated  windowa  with 
stained  glass,  &c.,  were  the  sort  of  decorations  that,  it  was  imagined,  would  mark  a 
Gothic  mansion.  It  waa  soon  found,  however,  that  what  waa  beautiful  on  a  great  aoale, 
became  only  ridiculous  when  imitated  in  miniature ;  and  when  the  architecture  of  our 
ancestors  was  studied  with  more  care,  it  was  likewise  discovered  that  a  profound  Imowl- 
edge  of  it  was  necessaxy,  and  even  that  it  waa  essential  that  architects  should  be  ac- 
quainted, not  only  with  the  diffbrenee  between  ecclesiastical  and  ciril  architecture,  but 
with  the  styles  of  diflbrent  periods ;  that,  in  short,  they  should  be  antiquaries  as  well  aa 
architects.  It  may  not  be  necessary  here  to  examine  what  association  of  ideas  has 
originated  the  wish  in  some  persons  to  inhabit  a  "  castle"  or  an  "  abbey ;"  but  certain  it 
is  that  such  imitations  haye  seldom  succeeded,  and  are  not  to  be  recommended  in  mod- 
em domestic  dwellings.  The  situation  beat  suited  for  a  castle  is  seldom  so  for  a  domes- 
tic residence ;  nor  is  the  low  site,  which  will  do  well  for  an  ordinary  dwelling,  character- 
istic of  a  place  for  defence ;  while  most  of  those  characters  which  render  such  remaina 
of  antiquity  interesting  are  not  attainable  in  a  private  house.  The  imitation  of  an  abbey 
has  not  been  more  fortunate ;  and  although  the  mqnastic  character  may  appear  more 
easy  to  preserve,  still  there  are  numerous  circumstances  that  render  the  style  of  reli- 
gious buildings,  however  excellent  in  Uie  originals,  unfit  to  be  imitated  in  modem  houses. 
The  rich  and  florid  style  of  ornament,  so  much  admired  in  ancient  Gothic  edifices  of  the 
latest  period,  is  ^nendly  too  expensive  for  private  individuals ;  and  a  plain  Gothic  style 
demands  a  certain  magnitude  to  give  it  importance.  Even  when  the  rich  kind  of  Gothic 
architecture  is  well  understood,  it  is  found  extremely  diflfeult,  and  almoat  impracticable, 
to  preserve  its  trae  character  in  a  modem  house,  except  by  a  considerable  sacrifice  of 
aimplicity  in  the  interior  distribution,  and  the  introduction  of  much  that  adds  nothing  to 
convenience  or  use,  but  often  materially  interferes  with  them,  besides  causing  much  ex- 
penditure. If  pointed  arches  are  employed  in  the  aperturea,  they  create  considerable 
asobairaaament  in  the  finialung  of  the  interior ;  and  even  if  the  windowa  are  rectangular, 
which  they  may  be  oonaiatently  with  the  style,  yet  theae  can  scarcely  admit  of  fl&  the 
modern  improvementa  in  glass  without  destroying  the  ancient  character  which  is  wished 
to  be  kept  op.  If  the  house  ia  to  be  Gothic,  the  fondture,  or  great  part  of  it,  should  be 
IB  the  same  style,  and  generally  muat  be  made  expreaaly  for  the  place ;  henoe  another 
considerable  source  of  useless  expense,  added  to  the  giving  up  numeroua  modem  improve* 
ments  in  so  important  a  point  of  comfort.  To  this  it  may  be  added,  that  the  designing  all 
the  detaila  throughout  of  k  Gothic  manaion  ought  to  be  intrusted  only  to  architecta  who 
have  made  this  style  their  particular  atudy,  otherwise  the  incongraities  produced  may  be 
munerous.  But,  notwithstanding  what  we  have  said,  we  are  free  to  admit  that,  under 
the  most  favourable  oircumstaaces,  Gothic  architecture  baa  a  charm  quite  its  own,  but 
which  it  depends  upon  the  architect  to  develop.  Where  expenae  ia  not  an  object  of  con- 
aideratioo,  and  where  eertaia  aaaociationa  of  ideaa  give  rise  to  its  preference,  it  is  far 
from  being  impossible  for  the  skilfol  artiat  to  unite  much  domestic  convenience  with 
agreeable  and  tasteful  forma.  Our  argumeata  aulitate  against  its  general,  rather  than 
ita  occasional  introdoctioB ;  but  wo  consider  it  aa  a  '*  sine  qua  non,"  that  if  the  style  ia 
to  be  Gothic,  it  should  be  ao  strictly,  otherwise  disgust  and  ridicule  nuy  be  the  result, 
which  may  be  iUuatrated  by  the  efibct  produced  when  igaorant  peraona  attempt  to  imi- 
tate ancient  costume. 

40.  The  Tudor  Siyk. — ^It  haa  been  often  regretted  that  we  have  not  among  na  a  atyle 
of  architecture  that  might  be  considered  aa  peculiarly  national.  The  high-pointed  Gothio 
is  common  to  Central  Europe,  and  no  country  can  claim  it  generally  as  its  own.  Although 
acaroely  any  renuiins  exist  of  private  doooestic  architecture  of  this  style  prior  to  the 
raiga  of  Henry  VIU.,  yet  we  have,  aa  before  meationed»  many  manorial  residencea  stm 
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tolerably  peifeet,  and  other  ezunple*  (f  oiril  ardiitaetars  of  the  time  of  ae  mpi  race 
of  the  Tndon.  Allhoogti  Mcne  peanliaritle*  mar  *^  pan]ei*«4  in  the  Ootbie  of  eaoh 
oouniT7,  tliis  is,  perkaps,  more  etnkin^r  the  eaee  with  reelect  to  what  hw  been  termed 
TadOT  irchLtectnre,  which  is,  upon  the  whole,  mnch  better  aoJIed  br  dooteatie  buildinn 
than  the  high-pointed  and  eariier  Gothic ;  and  for  thoae  wboee  aaaociatianB  of  idea*  In- 
idliie  them  to  wish  for  a  atjle  that  mar  be  ooBsidered  »B  purat;  Engliah,  perfaapa  Uiia  baa 
bigherdaims  than  any  other,  for  it  doeanot  appear  that  it  has  been  obeerredin  other 
mmtrie*  preoisetr  the  aama  aa  with  as.  Bnt  we  most  eonfeae  that  oar  own  taste  doea 
not  lead  us  to  recommeDd  it,  aUher  as  pecoliartr  beaatiiiil,  or  aa  bein;  well  adapted  to 
eoovenienoe  and  comrort ;  in  ihort,  as  hsring  all  those  qulitiea  of  the  firat  importaaee 
which  we  should  :''*i[e  ia  a  prirate  reiideDce ;  and  we  thiok  that  the  loss  i^  or  anr 
great  defictencj  in  ineae,  ii  too  great  a  sacrifice  in  ftToor  of  any  aatooisliona,  n-  the 
mere  reviral  of  a  Btjie  not  in  itself  of  a  BOperior  kind.  But  a*  this  ia  onlj  indindnal 
opinion,  we,  of  course,  lesTc  eTcrr  one  to  sdopt  or  reject  it ;  and  we  most  likewise  state 
that  oar  objections  are  limited  to  erecting  an  enlirsi;  new  hoase  in  that  style,  for  in  the 
caae  of  repairs  of,  or  addition*  to,  (dd  maoaion*  of  Tudor  times,  the  style  shoold  be  striet- 
I7  preserred ;  admitting,  at  the  same  time,  that  thaie  are  certain  porta,  aa  the  efiel 
windows,  whidi  hare  great  merit  In  erery  respect 
"'  'IrepieeentsMTt of amanaloni  -  —  ■ 
"  Hont'i  Todor  Areblteetare." 


Kf' I'- 
ll. £(ixatcikH  Arekilectun. — When  we  eonsider  what  was  the  origin  ol  the  style  of 
arehilecture  which  has  receiTed  this  sppellstion,  and  examine  sernBl  or — ' —  "--" 


IB  sppellB 

_ n  Ihia  comitry.  which  hsTs  baa  fnll  jnatloe  done  to  them  in  tate  pnUieations, 

it  is  difficult  to  imagine  what  oonid  hare  giTen  rise  to  opinions  in  Its  faToor  so  strong^ 
eiprossed  of  late.  It  is  quite  etident  that  it  wa«,  in  grut  pait,  imported  fhim  Italy,  and 
thai,  by  the  artists  lYcm  thence,  some  of  the  monBtroos  sbBurdiliea  of  the  Cinque  Cento 
hare  been  united  to  s  few  featurea  of  the  early  Tudor  architecture.  No  doubt  can  exist 
of  ita  partial  Italian  origin,  even  had  we  no  hiBtorical  eridence,  when  ws  compare  the 
Tariooa  groteeiiue  catfings  and  other  ornaments,  and  perceire  their  exact  correBpondenM 
with  what  were  oonunon  in  Italy  at  that  time,  where,  a*  we  have  stated,  good  architeo- 
taral  scnlptore  smYived  geneial  design-  Tbe  great  beauty  of  some  of  the  parts  in  Uie 
oUeat  Cinque  Cento  architecture  is  obrioaa,  hsTing  been  borrowed  by  tbe  Ilalians  from 
tbe  aotivie,  though  in  a  great  meaaore  disguised  br  ridictilou*  conceits.  With  these  are 
mingled  an  infinity  of  fantt*  arising  from  imaginstloo  run  wild,  and  a  miaeoneeption  of 
Greek  and  Roman  feeling,  though  tbey  were  sanctioned  by  many  celebrated  arliats  of 
the  Italian  school.  It  is  impossible  to  look  orer  a  ftw  consideraUe  mansions  raiaed  here 
in  the  time  of  Queen  Elizabeth,  and  the  two  succeeding  reigns,  without  recognising 
nameroos  absurdities  in  tbe  details,  notwithstanding  we  may  feel  the  conTiction  that 
even  these  must  have  come  from  the  hands  of  akimil  designers,  such  as  tbis  country 
could  not  boast  of  possessing  st  that  time  among  ita  natire* ;  a  truth,  however,  which 
perhaps  can  only  be  felt  bj  those  who  sre  fsmiliar  with  the  details  of  antique  snd  modem 


on  TBB  VAUonS  ITTLIB   or   AICHITXCTUU. 


faM  excited  ma^  Interest  of  late,  and  bu  fVeqTtenUj  been  employed  In  tbe  erection  of 
enoDtrj  sesta.  In  Ibe  preseot  day,  ■  atrong  feeling  aeema  to  exLal  of  respect  for  what 
ia  inereiy  ancient ;  and  aonie  who  are  eDlhuaiaatic  add,  likewise,  a  fancied  perception 
of  beanty  in  a  aljle  which  to  others  exhibits  much  defonnity.     There  ia  frequently  no 

X'ng  where  tastes  differ  malerially,  and  where  they  depend  chiefly  upon  reeliag.  One 
itage  which  has  been  derived  from  the  present  rage  (sball  we  call  it  T)  for  tbe  Gothic 
and  Elizabethan  atyles  is,  that  both  have  been  studied,  and  are  much  better  understood 
than  fonnerly :  and  this,  we  mast  admit,  is  a  certain  step  in  the  progress  of  architectural 
•cience.  Bmtdes,  we  are  willing  to  grant  that  Elizabethan  architecture  has  some  legiti- 
mate claims  to  attention.  It  haa  a  certain  interest  from  associationa ;  It  has  likewiao 
acme  intrinsic  merit,  and  poMeasea  some  good  points.  It  can  be  more  easily  adapted  to 
oar  present  habita  than  Gothic ;  and  we  hare  some  examples  tolerably  perfect  in  man- 
•iona  of  our  ancestors,  which  nay  be  sufficient  to  enable  us  to  reTive  the  style,  should 
it  be  deserving  of  reviTal.  Hence,  those  who  are  solicitous  to  avoid  what  may  be  termed 
■ntiqnaiian  errors  in  design  may  possess  in  these  models  for  imitation,  pans  of  which 
■re  by  no  means  devoid  o?  merit.  Although  the  grotesque  omampnts  with  which  the 
~  Eliiabetban  atyle  is  osually  accompanied  aannot  be  reckoned  very  fine,  tbey  are  at  least 
enrioos  and  amuaing,  and  are  calculated  to  display  some  taste,  though  not  of  a  highly 
refined  nature.  Many  of  the  fbnns  are  not  a  litUe  uncouth ;  yet  there  is  in  the  whole 
an  air  of  richneaa  and  coallineas,  and  the  spectator  ia  often  so  captivated  with  the  gen- 
0Tal  magnificence,  aa  to  be  little  disposed  to  criticise  the  individual  parta.  Considering 
ita  history  and  origin,  and  that  it  waa  the  produce  of  a  period  when  the  arta  were  at  > 
low  ebb,  it  would  be  in  vain  to  took  for  more.  It  haimonixes  with  the  coatnme  of  the 
period  when  it  took  ita  rise. 

43.  DauhiUii,  if  any  one  aehunaleSged  ttyU  iittU  aimed  al,  it  will  be  a  particular  merit 
in  the  designer  to  Bxhibil  a  tecboical  acquaintance  with  it,  and  to  give  its  true  charac- 
ter; bat  it  may  be  a  question  whether  it  be  necessary,  at  the  present  day,  that  our  do- 
mestic architecture  should  be  strictly  either  Grecian,  Gothic,  or  Eliiabethan.  Should 
thia  question  be  resolved  in  tbe  affirmative,  the  business  of  the  architect  will  be  brought 
within  certain  limits  ;  he  would  then  be,  in  a  great  meaaure,  confined  to  the  study  of  tha 
models  before  him,  sjid  his  powers  of  invention  less  called  upon.  In  comparing  the 
Tariooa  atyles,  and  in  endeavouring  to  fix  their  comparative  values  from  deaigos,  it 
■bouU  be  kept  in  mind  as  a  welt-known  fact,  that  an  artist  of  skill,  posseaaed  of  the 
principlea  of  composition,  may  make  excellent  designs  in  any  given  style  ;  and  therefore 
bia  success  vrill  be  no  proof  of  the  merit  of  a  style,  which  may  appear  better  or  worse 
aecording  to  the  talent  of  the  designer.  Much  will  depend  likewise  npon  the  particular 
bias  of  the  architect :  one  may  have  studied  Gothic  architecture  much,  but  may  have 
paid  less  attention  to  any  other ;  he  will,  of  course,  be  moat  likely  to  succeed  in  what  he 
IS  best  acquainted  with.  Those  architects  who  first  introduced  Grecian  architecture 
inlo  this  conntry,  as  Iniso  Jonea  and  Sir  Chriatopher  Wren,  thoagh  men  of  great  talent, 
have  left  os  only  miaeidle  attempta  at  Gothic,  which  they  had  not  atodied  aufficiently ; 
and  we  find,  on  looking  over  the  comtMaitions  of  liTing  aitiata,  ■  great  inequality  in  IlM 
merit  of  their  designs,  aocording  to  the  particular  bent  of  tbeir  stndies.  It  ia  therefore 
eMi7  to  we  bow  we  ntg  be  mttled  iy  "«"*"*"i  ourMtrea  to  partieokr  emn^ea,  and 
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bow  necessary  it  is  to  take  iato  oor  oonsidention  an  aloiost  infinite  Tarielx  of  circom* 
stances  in  criticising  architecture. 

43.  //  miut  he  otnous,  from  whai  we  hne  aLretdif  eUUd,  thai  we  arewti  imduud  to  gim 
tmr  full  approbation  to  either  tke  Gothic  or  EUx€wethan  ehfUa  of  grehiteciure  for  ge/tmol 
mdoptumt  notwithstanding  the  argument  of  their  nationahty ;  nor  do  we  see  any  good 
reason  why  a  modem  house  should  look  as  if  it  had  been  erected  centuries  ago,  and  why 
it  ahould  not  rather  exhibit  the  result  of  erery  recent  discoTeiy  and  improTement  in  the 
arte  of  building  and  domestic  economy ;  nor  why  any  of  these  should  be  sacrificed  to 
feelings  merely  of  association.  Why  should  we  look  backward,  instead  of  forward,  in 
the  history  of  society,  and  content  ourselTes  with  copying  or  reviving  obsolete  forms 
which  have  no  paitieolar  merit,  instead  of  exercising  invention  in  producing  something 
of  greater  excellence  1  la  fine,  why  shouM  architeoture  be  so  fettered,  any  more  than 
other  branches  of  the  fine  arts  1  In  painting  the  artist  of  the  present  day  is  not  the 
most  esteemed  who  can  produce  only  a  good  imitatioD  of  a  Poossin,  a  Claude,  a  Cuyp, 
or  a  Ber^hem.  So  fiur  has  the  art  of  landscape  advanced,  that  though  the  artist  has 
availed  hunself  of  the  works  of  these  masters,  he  must  likewise  give  proofs  of  his  deep 
study  of  nature,  the  source  of  their  exoellenoe,  and  combine  this  with  original  thinking. 
Indeed,  so  far  must  he  be  from  appearing  a  servile  copyist  of  any  one*s  manner,  that  he 
win  be  the  less  thoQ^  of  should  he  strongly  remind  us  of  his  predecessors.  It  is  veiy 
true,  that  originality  in  architecture  is  far  more  difilcult  than  in  any  other  branch  of  the 
fine  arts ;  because,  as  we  have  already  observed,  in  the  latter  there  is  the  wide  range 
of  nature  to  refer  to.  But  would  it  not  be  possible  for  the  architect  to  employ  the  works 
of  his  predecessors  in  the  same  way  that  landscape  painters  have  done  1  selecting  what- 
ever is  excellent,  but  also  combining  this  with  his  own  inventions,  suggested,  in  a  great 
measure,  by  the  ever- varying  habits  of  society,  in  so  skilful  a  manner  that  his  oomposi* 
tjons  may  appear  so  far  origmal  as  to  render  it  impoesible  to  discover  whence  they  were 
derived. 

44.  Jn  the  mean  time,  there  u  «  J<y2e  admirably  euitedfor  the  villa,  both  from  its  picturesque 
eflfect,  and  from  the  facility  with  which  it  might  be  adapted  to  domestic  purposes.  This 
style  is  known  among  architects  under  the  designation  of  the  Irregular  Italian,  and  of 
which  a  tolerable  idea  may  be  fonned  from  examples  to  be  seen  in  the  buildings  intro- 
duced with  the  landscapes  of  the  Italian  school,  as  Claude,  Poussio,  dec.  It  was  founded 
upon  the  villas  of  Italy  of  a  few  centuries  back,  which  were  composed  from  partial  an- 
tique remains  in  the  Roman  character,  with  additions  in  e  style  somewhat  different,  and 
derived,  in  some  cases,  from  the  caatellated  manner  which  had  become  necessary  for 
defence,  together  with  forms  suggested  by  climate,  the  whole  being  higbly  picturesque ; 
a  quality,  however,  derived  more  from  accident  than  from  any  studi^  intention  as  to 
eibct  In  proof  of  its  picturesque  beauty,  it  is  sufficient  to  observe,  that  it  is  always  to 
this  day  chosen  by  landscape  painters  of  the  highest  class  in  their  princii^  compositions. 
We  do  not  mean  to  say  that  perfect  examples  of  this  s^le  can  be  pomted  out  fit  for 
actual  imitatioD,  but  enough  has  been  done  to  suggest  ideas  to  a  skilful  designer. 

Regularity  in  the  exterior,  though  essentiaL  in  public  buildings,  does  not  appear  to  be 
equally  desirable  in  a  villa ;  on  the  cootraiy,  the  picturesque,  aa  well  as  utility  and  con- 
venience, demand  more  variety.  Perfect  regularity — ^that  is,  one  half  of  the  front  corre- 
sponding to  the  other  half,  as  Infge.  18  and  19— appeared  to  our  architects  of  fifty  or 
sixty  years  ago  indispensable  in  every  considerable  mansion,  and  any  deficiency  in  such 
symmetry  was  looked  upon  as  an  egregious  error  in  a  design ;  yet  that  this  is  not  pic- 
turesque, is  demonstrated  by  such  formality  being  shunned  by  all  painters.  Nothing  is 
more  embarrassing  to  the  architect  than  the  necessity  of  preserving  this  perfect  uniformity 
in  the  principal  fronts,  at  the  aame  time  with  the  most  useful  and  convenient  distribution 
of  the  interior :  many  plans,  that  might  otherwise  have  been  made  excellent,  have  been 
cramped  and  injured  by  endeavouring  to  attain  the  qualities  of  perfect  regularity  with 
that  of  great  convenience.  It  would  seem  to  have  been  forgotten,  that  the  principal  use 
of  a  house  is  to  live  in  with  comfort ;  and  that,  consequently,  the  interior  should  be 
planned  first,  the  elevation,  or  exterior,  arising  out  of  it  as  circumstances  admit.  This 
practice,  if  followed,  would  introduce  many  improvements  into  our  domestic  distributions, 
would  free  the  architect  from  his  present  trammels,  and  would  lead  naturally  to  that  pic- 
turesque irregularity  which  is  so  beautiful  in  the  hands  of  a  tasteful  designer.  The 
formal  symmetrical  manner,  so  much  esteemed  some  years  ago  in  every  architectural 
design,  does  pot  appear  to  have  been  considered  so  desirable  by  our  ancestors ;  for  in 
ancient  works  we  often  see  a  departure  from  it  not  easily  accounted  for,  except  by  sup- 
posing some  vi6w  to  the  picturesque.  It  must  be  observed,  however,  that  when  mere 
reduction  of  cost  is  considered,  or  how  much  space  can  be  enclosed  by  a  certain  quan- 
tity of  walling,  that  the  perfectly  symmetrical  form  has  the  advantage ;  indeed,  it  is  easy 
to  demonstrate  that  a  cube  will  enclose  more  space  than  any  other  figure  with  plane  sur- 
fkces,  even  more  than  one  the  plan  of  which  is  a  rectangle ;  and  hence  it  is.  probably, 
tliat  we  have  seen  of  late  so  many  En^sh  houses  erected  in  the  form  nearly  of  cubi- 
cal boxes,  or  Chinese  tea-ohests,  every  idea  of  picturesque  beau^  being  entirely  out  of 
the  question. 
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Tbe  apeciea  af  arebilecnml  leaiga  we  are  now  Bdrocatfng  u  pecntfart;  anii^d  to  the 
English  villa  embraces' eqanllj  every  elsse  of  building,  from  tiw  hurabteet  cottage  to  the 
largest  manaion,  and  ia  consiatsnt  with  the  gteaten  economj  or  the  higheat  luxury  and 
Bipendilure.  It  admita  of  vast  lanety  of  fono»,  with  every  sort  of  deooratian  ftom 
painting  and  sculpture ;  end  aObrds  room  for  the  exercise  of  endlesji  invention,  ereo 
bordering  upon  iba  rapricious.  Altbougti,  being  founded  upon  Roman  architecture,  it 
does  notadmit  of  anevident  mixtore  of  any  other  positire  style,  yet  it  ia  not  so  exclotiTe 
but  it  may  borrow  from  other  styles  various  details,  sTen  of  the  LoiQbard  style,  if  ao 
nwdilied  that  their  origin  ia  not  recognisable.  But  in  seleoling  parts  not  strictly  Grecian 
ar  Rocaan,togive  a  wider  range  and  more  variety  than  if  confined  to  tbe  antique,  we  do 
not  recommend  introducing  many  oT  tha  gnna  prodnctiooa  of  tbe  old  Italltn  aohool,  * 
which  have,  to  a  certain  decree,  vi-  . 

tiated  modem  arehitectarethmigfa-  'jME. 

out  Europe.    On  this  snbject  it  ia  imaai-  ^ 

nniiGcrasary  to  enter  more  into  d»- 
laU ;  thosa  who  have  made  aiebi- 
tecinre  their  stody  win  underatand 
the  points  to  which  we  allude;  and 
to  teach  those  absolutely  onae- 
quainted  with  tbe  science,  a  work 
expressly  intended  for  that  pur- 
pose ia  necessary.  Meanwhfle, 
the  above  hints  may  alfonl  soma 
!,  and  Ihersfbro  will  not 


(Every  variety  oT  aicMtectnre 
may  be  foood  to  haf  e  been  adopt- 
ed in  diflfarent  parts  of  America, 
bollifoTpnIillc  and  private  edifices, 
and^lheae  are  often  complicated 
most  barbarously,  to  suit  confliet- 
iDg  tastes,  even  in  the  same  build- 
ing. The  Grecian  and  the  Ciathie 
may  be  regarded,  however,  as  the 
predominant  styles  of  architecttira 
in  this  country,  especially  for 
dturches  and  other  public  build- 
ings. That  there  is  an  increa- 
aing  taste  for  excellence  in  this  1 
department  would  appear,  Irom  ' 
the  preference  given  to  architects 
who  have  cnliivaied  the  science 
in  the  best  schools  abroad,  for  re- 
cant   structures    in    the    United 

Stslea.    One  specimen  only  is  here  inserted,  Iq'trarofcompansoD  with  Areignw 
Tix.,  Trinity  Church,  now  erecting  in  New-York.] 


CHAPTER  IV. 


HDcaofthe  comfort  ofa  house  depends  upon  the  judicious  arrangement  of  the  several 
apartments,  and  this  is  the  first  thing  that  uaoally  occupiea  the  atudy  of  tiie  designer, 
Tbe  ground-plan  ofa  house  in  every  country  roust  vary  with  iia  habits  and  customs,  snd 
what  is  excellent  in  one  ma;  be  extremely  unsuitable  in  another.  This  subject  has  been 
muchatodied  by  English  architects,  and  various  collectiotis  of  plsns  have  been  published, 
which  may  assist  in  designing  a  new  one.  We  may  here  observe,  that  it  is  not  our  in- 
tention, in  this  work,  to  give  a  collection  of  plans  for  domestic  dwellings,  since  that 
would  demand  more  space  than  would  be  consistent  with  our  numerous  sobjects.  When 
we  consider  the  great  variety  of  plans  to  be  adapted  to  the  various  clasaes  of  sooiflty, 
and  the  wants  and  tastes  of  individuals,  it  must  be  obrioni  that  this  can  be  exhibit«d 
cmly  in  works  devoted  expressly  to  that  object.  The  specimens  of  architecture  given 
above  in  the  woodcuts  are  not  intended  as  examples  to  be  followed,  or  as  designs  for 
imitation,  hut  only  to  Ulustrate  what  has  been  said  on  the  snbject  of  style.  The  plan  oT 
the  interior  of  a  mansion  to  be  built  may  be  good,  yet  the  interior  may  not  be  approved 
of  i  but  in  that  case  it  is  very  possible  to  design  another  elevation  to  the  same  plan,  or 
some  judicious  alterations  may  be  mads.  It  is  too  often  the  case,  that,  in  order  to  pto- 
dnc«  an  atreetble  elevation,  or  exterior,  the  architect  saciificee  tbe  conreniance  of  the 


4S  ON   TBB  DOmSTIO  RSOIDiUfOl. 

interior.  AJtaniticNM  of  a  plu  my  \e  eaalif  made  apon  fieper;  and  if  emsrj  peiaon 
eoald  be  taught  to  draw  plana — a  thing  of  Tory  easy  aooomidiahnieBt — ^we  might  expect 
eensiderable  architectvral  improTemeDta,  aa  &r,  at  leaat,  aa  convenience  ia  concerned. 

Tike  following  hinta  reapecttng  the  qnalitiea  or  requiaitea  of  Tariona  apaitmenta  aro 
intended  to  aaaist  thoee  who  may  make  the  attempt  of  deaigning  plans  of  domMtic  build- 
ings. It  ia  by  no  meana  suppoaed  that  eren  a  veiy  extenaive  eatablishment  mu.^  con- 
tain all  the  apartmenta  here  enomeiated :  a  aeleption  from  them  will,  in  moat  caaea,  be 
aufficient 

46.  Porch  or  Portico, — Some  contrivance  for  shelter  abonld  mark  the  entrance  to  a 
priTate  dwelling ;  and  thia  ia  oaoally  afibcted  by  a  porch  or  portico,  the  former  conaiating 
of  a  receaa,  and  the  hitter  of  projecting  columns  supporting  an  entablature.  The  atyla 
of  these  must  be  regulated  by  that  of  the  rest  of  the  building  and  the  taste  of  the  ardii- 
tect ;  but  the  porticoea  before  the  entrance,  which  have  been  often  adopted  in  modem 
English  mansions,  as  well  as  in  those  of  other  countries,  consisting  of  lofty  columns  of 
the  height  of  two  stories,  appear  inconsistent  with  the  obvious  purposes  oif  utility,  and 
are  too  ostentatious  to  be  sanctioned  by  good  taste ;  it  is  alao  an  objection  to  them,  that, 
beaides  being  uselessly  expensive,  they  unavoidably  darken  the  windowa  of  the  upper 
atory.  This  kind  of  portico  is  evident)^  an  injudicioua  attempt  to  apply  the  liront  of  aa 
antique  temple  to  a  domestic  residence,  without  considering  the  different  destinationa 
and  characters  of  the  two  edifices. 

The  original  use  of  a  portico  of  lofty  columns  among  those  ancient  nationa  from  whom 
it  was  borrowed,  was  to  promenade  beneath ;  and  they  were  accordingly  attached  to 
and  surrounded  temples,  into  the  interior  of  which  the  mass  of  the  people  were  not  ad- 
mitted ;  or  they  consisted  of  colonnades  in  varioua  placea  for  walking  in :  but  four  or 
six  cohunns  placed  in  front  of  private  dwelliags  cannot  even  be  supposed  to  have  the 
aame  object,  and  it  is  evidently  raised  as  ornament  only,  though  misapplied. 

46.  Entranee  Hail. — If  the  maasion  be  large,  a  spacious  entrance  hall,  or,  aa  it  ia 
aometimes  called,  the  Ve»tilnde,  has  a  good  eAot ;  but  in  a  small  bouse,  the  hall  and 
atairease  are  usually  thrown  into  one,  which,  beaidea  oocupyinx  less  room  where  space 
can  ill  be  spared,  haa  the  advantage  that  both  may  be  wanned  together.  The  floor  ia 
frequently  laid  with  stone  or  marble,  and  mosaic  would  be  elegant.  ^ 

47.  Stainasef.^^The  size  of  the  principal  ataiieaae,  and  the  part  of  the  building  where 
it  is  placed,  affect  considerably  the  convenience  of  the  reaidence.  Sometimea  it  is  too 
iarge  for  the  rooms ;  and,  in  other  instances,  its  smallneas  gives  an  air  of  meanness.  In 
large  houses,  the  stairoase  is  usually  placed  near  the  midue  of  the  plan,  and  is  lighted 
by  a  skylight ;  but  in  small  houses  it  is  on  one  side,  that  it  may  have  the  benefit  of  win- 
dows. Access  to  the  staircaae  should  be  easy  and  obvious  to  all«  and  it  should  likewise 
atRnrd  free  communication  to  all  the  rooma  to  which  it  leada.  The  back  stairoase,  on 
the  contrary,  should  be  more  concealed,  being  chiefly  intended  for  the  servants.  The 
principal  staircaae  should  always,  if  possible,  be  of  stone ;  and  it  were  well  if  the  other 
atairease  were  made  of  the  aame  material,  in  case  of  &ref  and  to  lessen  the  noise  from 
feet. 

48.  Brtdkfatt-room. — ^Except  in  large  houses,  there  is  seldom  a  aeparate  breakfaat 
room,  the  dming-room  being  generally  used  for  this  purpose.  But  if  there  be  space,  a 
Itteakiast-room,  looking  to  the  east,  wiU  be  fbond  agreeable ;  and  it  should,  if  possible, 
communicate  by  glass  doors  with  the  garden,  conservatory,  or  lawn. 

49.  Difdn^-room. — ^This  should  be  placed  so  that  the  way  to  it  from  the  kitchen  ia 
easy,  and  yet  ao  that  it  is  not  in  the  least  annoyed  by  noise  or  odour  from  the  latter.  If 
possible,  there  should  be  an  adjoining  room  for  servants,  and  to  collect  dishes  and  dining 
apparatus  in,  that  time  may  not  be  lost  in  bringing  them  in ;  and  it  will  be  useful  to 
have  there  a  steam  taUe  to  keep  dishes  hot.  A  good  deal  of  ingenuity  is  requisite  in 
contriving  a  comfortable  dining-room,  in  arranging  the  approechea  to  it,  and  connecting 
it  with  the  drawing-room.  Steam  or  hot  water  baa  the  great  advantage  of  wanning  it 
equally  in  every  pan;  and  the  situation  of  the  sideboard  should  be  judiciously  fixed. 

A  method  finit  practised  at  the  Cofi  Meduuuque  in  Paris,  of  raising  the  dishes  up  by 
machinery,  and  now  frequently  used  in  coffee-houaea  and  taverns  in  London,  might  be 
adopted  with  advantage  in  some  private  houses.  An  instance  is  known  in  London, 
where  the  dinner  is  brought  up  from  the  kitchen  upon  an  inclined  plane. 

60.  Drawing-room. — ^This  apartment  ia  uanally  that  which  is  fitted  up  with  greater 
elegance  than  any  other  in  the  building.  The  windows  are  generally  made  to  come 
down  to  the  floor,  with  French  sashes,  and  the  walls  are  ornamented  in  a  tasteful  man- 
ner with  painting  or  rich  ornamental  papering.  The  style  of  (he  whole  should  be  lively 
and  cheerful ;  and  a  well-designed  chimney  fireplace  ia  most  congenial  with  English 
habits  and  feelings.  Few  drawing-rooms  are  without  some  ornaments  of  sculpture  or 
painting ;  and  g<Md  taste  is  evinc^  in  their  selection :  much  of  the  trumpery  toys  often 
seen  there  would  be  better  omitted.  Two  drawing-rooma  opening  into  each  other  are 
found  convenient  either  m  town  or  country. 

61.  i$a(oofi.— The  name  of  SaUm,  on  the  Continent,  is  equivalent  to  our  drawing-room : 
with  ua  the  aalooo  ia  rather  a  room  of  communication  between  others,  or  one  to  be  used 
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oeeasionaOy  for  mnio,  danoisg,  Ae.  It  nuiy  be  fitted  «p  with  ottomanB  rmmd  tbe  walls, 
end  mtLy  sometimes  serve  also  as  a  picture  gallery. 

65.  Lihrtaj.-^The  sice  of  this  apartnent  most  depend  maeh  upon  the  taste  of  the 
oiwner,  and  whether  his  collection  of  books  is  considerable.  The  style  of  tbe  room  and 
ftirmtnre  shonM  be  rather  plain ;  the  walls  stnoeoed  and  painted  in  oil ;  the  light  good, 
hot  qniet :  a  skylight  is  best,  to  give  more  room  for  bookcases.  If  it  can  be  conreniently 
warmed  by  steam  or  hot  water,  with  good  ▼entilation  at  the  same  time,  it  wiU,  perhapa, 
be  preferable  to  having  an  open  tte^  as  it  will  be  free  from  the  trouble  and  dust  of  a 
Ainmey  firepiaee.  Beaidee  the  bo<^  it  should  be  fomished  with  mapa,  globes,  &c., 
and,  perhaps,  wHh  microecopes  and  other  philosophieal  instruments. 

63.  Oeniiemmn*M  Siudjf,  or  Bunmst-room, — ^This  may  adjoin  the  libniy,  being  intended 
Ibr  greater  privacy  and  quiet 

M.  JKAM-rooM.— This  in  the  country  is  found  a  useftd  reeouice  for  exercise  in  bad 
weather.  The  best  billiard  tables  are  made  of  cast  iron,  slate,  or  aome  subatanoe  not 
Kable  to  warp. 

05.  Hunting  Md  FUkmg  TmeUe  require  a  separate  nNm,  or  convenient  doaeta,  ao- 
cording  to  the  taste  and  amnseaDents  of  the  proprietor  and  hia  Irieads. 

66.  G^Mery. — By  this  term  is  designated  an  apartmmt  for  a  particular  purpose,  aoch 
aa  ibr  masic,  for  pictures,  for  sculpture.  Ace.  It  is  generally  of  longer  proportions  than 
QBUal.  If  for  pictures  or  sculpture,  the  light  shonkl  be  from  above,  either  by  akyfi|^  or 
windows  placed  very  high  up,  and  only  on  one  side.  Veiy  fow  architectural  ornamenta 
abould  be  faitroduoed,  as  they  tend  to  draw  attention  6om  the  subjeds  for  which  the 
gallery  is  erected.  It  should  be  provided  with  long  seata  or  ottomana,  as  well  as  ehaira, 
aDd  should  be  warmed  by  steam,  hot  water,  or  warm  air.  Pictures  and  sdmlptures  are 
seen  to  more  advantage  in  a  giileiy  contrived  tot  their  reception  than  when  disponed 
over  the  walls  of  a  house,  where  many  must  be  placed  in  uofovourable  lights  and  situa- 
tions. The  gallery  may,  though  attached  to  tbe  houae,  be  under  a  aepar^  roof,  which, 
indeed,  wiU  sometimes  be  found  neoessaiy  on  account  of  the  light 

67.  Laiy*M  Sittrng^oom, — ^This  should  adjoin  her  bedroom  or  dressing-rooBft.  In 
Fiance,  the  btmiair  ia  often  the  moat  highly  ornamented  part  of  the  house,  wUch  Enfl^ish 
habits  and  taste  do  not  require. 

66.  BeidkLmberM.-^lt  is  of  great  importance  to  health  that  the  apartmenta  in  which 
we  pass  so  many  houre  shoidd  be  lofty,  and,  if  possible,  spacious,  as  a  change  of  air 
dming  the  night  is  not  easily  eilbcted.  Notiiiag  can  be  more  iiyudicioos  than  the  too 
ftequent  practice  of  making  bedchamben  low,  to  suit  what  is  thought  to  be  the  pks 
tureaque  appearance  of  a  domestic  edifice,  where  persons  often  submit  to  the  serious  in- 
eonvenience  of  low  rooms  in  the  upper  story,  and  even  of  a  thatched  roof,  as  if  it  were 
desirable  to  copy  the  imperfootions  of  our  ancestors.  We  will  not  contend  against  the 
supposed  principle  of  taste  in  diminishing  the  height  of  each  story  as  we  ascend,  but  re- 
mind our  readen  that  the  aur  expelled  dtmng  respiration,  though  it  rises  at  first  to  the  top 
of  the  apartment,  yet,  if  it  baa  no  outlet,  descends  as  it  cools,  and  mixes  with  what  we 
breathe,  a  dreumatanco  which  was  not  Imown  formerly,  when  bedrooms  were  constructs 
•d  scarcely  loftier  than  seven  or  eight  feet.  By  refeiring  the  reader  to  Book  III., ''  On 
Ventilation,"  the  noanner  in  which  we  consume  the  air  (^  an  apartment  wili  be  under- 
stood, and  the  value  of  the  above  remarics  comprehended.  The  aperturea  in  the  bed- 
room stoiy  should  be  so  placed  that  a  thorough  drau^t  can  be  obtained  in  the  daytime, 
fat  the  purpose  of  changing  the  air  compietdy .  Every  bedroom,  even  the  least,  should 
have  a  chimney  firephice,  however  small.  An  eastern  aspect  is  the  most  agreeable  for 
a  bedchamber,  because  it  receives  the  first  rays  of  the  sun ;  an  evening  sun,  on  the  con- 
-Irary,  heats  it,  and  renders  the  air  oppressive.  Small  dooists,  and  beds  in  recesses,  are 
extremely  injurious  to  health,  as  they  can  seldom  be  weO  ventilated.  The  style  of  for- 
mshtng  in  bedrooms  should  be  neat,  but  plain,  and  everything  capable  of  collecting  dust 
should  be  avoided  as  much  as  possible.    See  Book  V.,  **0n  Fumtture." 

69.  Dretnug'ToemM  ^nd  Batkg  should  be  attached  to  the  bedchambers  as  much  as  is 
ooBsistent  with  the  saie  and  style  of  the  houae :  the  addition  of  the  latter  is  more  than  a 
mere  luxury. 

60.  ^«rj«ry.— For  directions  respecting  this  plaee,  we  refer  the  reader  to  that  part 
■ear  the  end  of  the  work,  where  the  nursery  is  treated  of  expreaaly ;  observing,  that 
wherever  it  is  phiced,  attention  should  be  paid  to  its  security  fi-om  fire,  and  the  ready 
means  of  escape.  There  ahould  likewise  be  an  easy  communication  betvreen  it  and  the 
lady's  bed  or  dreeeingroom. 

61.  Sehoolnom. — This  is  frequently  a  necessaiy  apartment,  particularly  in  the  coua^ 
tnr,  where  the  young  peopld  are  educated  at  home.  It  should  be  fitted  up  with  a  library 
01  the  moat  useful  books,  maps,>globes,  and  the  vanoua  apparatus  required  in  education ; 
and  here  might  be  kept  the  little  cabinet  of  natural  history,  philosophical  apparatus,  dio. 
It  can  Bcaroely  be  neseaaary  to  observe  that  the  warming  and  ventilation  of  it  should  be 
perfoct 

A  nuM  dkemUai  JMonUory  for  experiments  might  be  atUobed,  or  be  easfly  accessible, 
which  shottU  be  perfectly  fire  proof;  and  a  little  varkshep  wiD  likewise  be  an  addition 
that  may  afford  both  amnaement  and  instructioiL 
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65.  JfMMm.— Thii  is  not  a  nsaal  additiM  to  «  manmoD,  yet  weU  deserrat  to  be  one. 
It  need  not  be  large  to  contain  a  rery  entertaining  and  instruetive  collection  of  such  ob- 
jects of  natural  bistory  as  mnst  interest  the  occupants,  or  would  be  useful  to  the  junior 
part  of  Uie  family.  The  yariotts  objects  placed  in  it  should  be  arranged  and  displayed 
with  the  greatest  possible  neatness  and  taste,  yet  without  gaudy  ornaments ;  and  there 
should  be  connected  with  it  a  place  for  unpacking  and  for  keeping  unarranged  specimens, 
not  to  encumber  the  museum  itself.  The  light  should  be  good,  and  convenient  cabincrte 
and  tables  proYided. 

83.  Obwervatary. — ^Those  who  are  fond  of  astronomy  may  haTO  a  room  at  the  top  of 
the  house,  perhaps  in  a  tower,  which  forms  a  picturesque  part  of  a  villa  in  the  Italian 
style.  In  this  may  be  kept  a  good  toleeoope,  and  other  instruments,  which  msy  be  a 
source  of  frequent  amusement :  such  a  room,  if  not  used  for  astronomical  purposes,  may 
be  found  agreeable  and  convenient  lor  viewing  the  suTTOunding  country,  or  for  studying 
the  clouds,  dec. 

64.  Conservatory. — ^This  is  a  building  oonstracted  for  the  growth  and  preservation  of 
trees,  shrubs,  and  plants,  duefly  exotic,  and  is  often  attached  to  the  mansion,  and  so 
plac^  that  some  of  the  principal  apartments  communicato  immediately  with  it.  It  is  a 
modem  improvement,  and  it  is  an  agreeable  luxury  to  entor  from  a  libraiy  or  breakftst- 
loom  suddenly  into  the  midst  of  odwiferous  plants.  A  conservatory  should,  if  possiblo, 
be  so  huge  as  to  afford  walks  in  it,  which  ought  to  be  paved,  the  plants  growing  either 
in  the  earth,  or  in  pots  sunk  to  a  level  with  the  surface.  It  is  warmed  by  flues,  or  bj 
steam  or  hot  water ;  the  skies  and  roof  shouki  be  of  glass,  and  the  latter  should  be  strong 
enough  to  resist  hail.  When  the  roof  is  opaque,  the  plante  do  not  flourish.  The  style 
of  architecture  should  be  extremely  light,  without  laige  piers,  which  obstruct  the  sun*a 
rays.  Some  splendid  conservatories  have  been  executed  of  late,  for  which  see  **  London's 
Encyclopedia  of  Gardening." 

66.  Domestic  Offices. — ^In  arranging  the  plan  of  a  house,  the  situation  and  distribntion 
of  the  oflices  demand  much  consideration ;  yet  they  are  frequently  the  most  defective 
part  of  the  mansion.  The  present  fashion  of  placing  many  of  them  in  a  aunk  story, 
though  economical  with  regard  to  expense  and  space,  is  often  injurious  to  health  and 
deafness.  In  towns  this  is,  in  a  great  measure,  unavoidable,  according  topresent  cus- 
tom, but  in  the  country  a  superior  arrangement  is  generally  practicable,  lo  the  arehi* 
tect  must  be  left  the  distribution  of  the  several  places  according  to  the  plan  of  the  rest  of 
the  house  and  the  particular  locality ;  and  we  can  do  little  more  at  present  than  enumei^ 
ate  the  various  apartments  that  are  included  under  this  head,  with  such  few  remarks  as 
may  appear  the  most  essential ;  observing,  that  a  proper  arrangement  of  the  several 
offices  cannot  be  made,  nor  their  fittings-up  completed  in  the  best  manner,  except  by 
those  who  will  take  the  trouble  of  makmg  themselves  intimately  acquainted  with  the 
business  to  be  done  there. 

66.  The  tarious  offices  Usually  connected  immediately  with  the  house  itself  are,  the 
kitehen,  scullery,  pantry ;  the  several  larders,  as  the  wet,  dry,  fish,  game,  and  vegetable 
larders ;  salting  and  smoking-rooms.  There  are  also  the  servante'  hall,  the  steward's 
room,  butler*s  room,  plate  closet,  men's  washing  and  dressing  room,  knife  and  shoe 
cleaning  place.  Then  the  housekeeper's  room,  storeroom,  stillroom,  china  closet, 
maid-servante'  sitting-room ;  lastly,  the  various  oellars  for  wine  and  beer,  iceroom,  coal 
cellara.  Forming  a  group  by  themselves,  and  detached  from  the  house,  may  be  the 
brewhouse,  bakehouse,  washhouse,  and  laundry.  The  dairy,  dairy  sculleiy,  and  cow- 
house may  be  situated  in  another  part.  Also,  composing  a  separate  group,  may  be  the 
coachhouse,  hameas  and  saddle  room,  stables,  dog-kennels,  stable-yard,  and  lodging- 
houses  for  the  servante  employed  in  them.  In  the  approach  to  a  villa  or  country  mai^ 
sion  the  offices  should,  as  much  as  ponible,  be  kept  out  of  sight. 

The  principal  requisites  of  a  good  kitehen  are  stated  in  a  separate  pert  of  this  woik, 
where  the  processes  of  cookery  are  described.  A  good  chimney  finsplace  should  never 
be  omitted ;  for  whatever  improvements  are  made  in  the  apparatus  fot  cooking,  yet  it  is 
not  prudent  to  dispense  with  the  open  fire,  which  may  or  may  not  be  used  continually. 
Good  ventilation  to  the  kitehen  should  be  provided  for  in  building ;  for  if  this  be  neglect 
ed,  it  will,  perhaps,  be  impoesible  to  effect  it  afterward.  If  the  ventilation  be  sufficient, 
it  will  not  only  keep  the  kitchen  cool,  but  prevent  the  smell  of  the  cooking  operations 
from  spreading  over  the  house.  The  place  for  coal  and  other  fuel,  to  supply  the  kitehen 
and  offices  adjoining,  should  be  very  near ;  and  it  wiU  be  convenient,  and  save  muoh  la- 
bour, if  the  coals  can  be  passed  from  it  into  the  kitehen  by  an  opening  in  the  wall.  If 
the  kitchen  is  detached,  it  may  be  lighted  by  a  skylight,  which  will  give  the  best  light 
and  aUow  most  space  on  the  walls. 

The  scullery  should  adjoin  the  kitehen,  and  be  fitted  up  with  a  bofler,  plate  racks, 
shelves,  plate  drainers,  cistern  and  sinks,  a  chopping  block,  and  other  conveniences  well 
known.  Where  steam  is  much  employed,  this  is  generally  the  phice  where  the  steam 
boiler,  with  its  necessary  apparatus,  is  placed,  from  which  pipes  conduct  the  steam  to  the 
kitchen  and  the  various  parts  of  the  house.  It  should  be  paved  with  flag-stones  rubbed, 
and  some  recommend  giving  them  one  coat  of  oil  to  prevent  grease  from  marking. 
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'  The  qnalitieB  of  a  good  larder  are  deiciibed  under  "  Preaerration  of  Food,*'  Book  X. 
The  other  officea  neeeasary  to  be  ooimected  with  the  bouae  depend  ao  maeh  upon  the 
wh<^  eatahlishinent,  that  no  mlea  can  be  laid  down  which  can  be  generaliy  applied. 
Ilie  requiaitea  for  a  brewhouae  are  mentioned  In  Book  VIII.,  **  On  Brewing ;"  and  tboae 
of  the  waahhouae  and  laundiy  in  Book  XX.  The  same  nay  be  obaenred  of  the  daiiy, 
oowbonse,  and  atablea,  which  are  treated  of  onder  their  severd  heada.  Some  inibrma^ 
taon  reapeoting  a  good  diatribution  of  oflioea  may  be  obtained  from  pobliahed  plana,  but 
better  from  inspection  of  auch  aa  receire  a  character  of  convenience  from  intelligent 
aerranta,  who  are  often  able  to  appreciate  their  merita,  and  who  aboold  thereibie  be  oon- 
aolted  respecting  them. 

GROUNDS  nCMSDUTILT  nOUND  THB  KANBIOIf. 

Although  oar  object  in  the  present  work  is  to  confine  our  chief  attention  to  the  domea- 
tk:  edifice  itaelf,  without,  treating  in  detail  on  the  manner  of  laying  ont  the  grounda, 
which  is  the  proper  boaineas  of  the  landscape  gardener,  and  is  seMom  attempted  by  the 
architect,  yet  a  few  remarka  upon  that  part  which  ia  in  the  immediate  yicinity  of  the 
manaion  would  appear  neceaaary. 

In  England,  inatead  of  having  the  oultivated  land  come  up  afanoat  to  the  door  of  the 
dwelling,  aa  is  frequently  the  caae  in  other  countriea,  a  certain  apace  round  the  house  ia 
kept  aa  pleaaure  ground,  lawn,  or  park,  and  ornamented  with  treea,  ahruba,  and  flowers ; 
and  thia  apace  ia  uanally  endoeed  by  a  annk  fence  instead  of  a  wall,  not  to  shut  out  the 
view  of  the  countiy  beyond. 

67.  The  ^/proaek  to  the  mtmgian  in  the  old  style  was  often  directly  in  firont,  sometimea 
by  a  straight  avenue.  At  preaent  it  ia  thought  to  be  more  agreeable  and  picturesque  to 
avoid  auch  formality,  and  to  have  the  first  view  of  the  house  on  an  angle  so  as  to  see 
two  of  its  sides ;  the  road  being  made  winding,  that  it  may  present  greater  variety  than 
when  perfectly  straij^ 

But  admitting  numerooa  defects  in  the  ancient  artificial  and  formal  style  of  gardening, 
and  the  more  just  appreciation  at  present  of  the  beauties  of  nature,  it  has  been  objected 
by  the  ^te  Mr.  Hope,  that  the  modem  caatom  of  **  launching  from  the  threahoki  of  the 
aymmetric  manaion,  in  the  moal  abrupt  manner,  into  a  aoene  vrholiy  composed  of  the 
moat  unsymmetric  and  desultory  forms  of  mere  nature,  totally  out  of  character  with 
thoae  of  the  mansion,  is  a  deviation  from  propriety  and  good  taste."  In  this  respeot^ 
modem  reform  (which  swepi  away  the  avenue,  the  terrace  with  its  atepe,  baluatrades, 
atatuea,  vaaoa,  and  other  embellishments  of  old  times,  together  with  the  more  ol^tion- 
able  cut  yewa,  trellises,  and  other  unnaturally  formal  objeeta,  and  aubstitnted  mere  wiM, 
though  picturesque,  nature)  has  been  carried  to  an  extreme.  The  change,  however,  we 
mnat  obaerve,  gave  rise  to  what  ia  so  deservedly  admired  under  the  title  of  the  English 
Garden ;  but  as  this  can  be  executed  with  success  only  on  a  scale  of  considerable  mag^ 
Bitude,  it  is  better,  perfaape,  when  the  apace  is  more  limited,  to  imitate  aomethiog  of  the 
old  style  still  to  be  seen  in  some  parte  of  the  Continent,  aa  in  France  and  Italy,  where 
the  regular  forma  of  architeotoral  and  sculptural  embelliahmenta  are  mixed  with  natural 
objecta  in  the  immediate  vicinity  of  the  dwelling,  to  preserve  a  gradation  from  the  regu- 
lar forma  of  art  to  thoae  of  rural  scenery  more  remote.  The  style  of  architecture  to 
which  we  have  alluded  above,  denominated  the  irregular  Italian,  admita  of  this  variety 
■rach  better  than  any  other,  and  that  consistently  with  utility,  affording,  by  ita  terraceat 
eolonnadea  and  areadea,  dry  and  sheltered  walks,  together  with  greater  facility  in  pre> 
aerving  that  neatneaa  and  deanness  near  the  house  which  is  so  desirable ;  while  the 
beaatinil  ornameata  of  statues,  garden  buildings,  and  seata  of  varioua  kinda,  with  par- 
teirea  of  flowers,  fountains,  brid^;es,  and  other  deoorationa,  can  be  introduced  with  pro- 
priety, aKhoogh  they  might  seem  mcongruoos  and  miapiaced  in  ordinary  pieasure-groonda, 
which  i«preeeat  merely  a  seleeted  portion  of  natural  aoeneiy. 

Bat  on  thia  aubject  it  ia  not  desirable  that  we  should  dictate ;  and  we  throw  out  thia 
hint  rather  to  awaken  attention  to  ideaa  perfaape  too  much  neglected,  notwithatanding 
they  have  been  alluded  to  by  persons  of  great  taste  and  talenta ;  and  the  existing  desire 
fer  neataess  and  finish  round  our  dwellings  has  become  so  general  in  Eogland,  that  prob- 
ably it  is,  upon  the  whole,  best  to  leave  this  to  the  gradual  improvement  which  ia 
going  on. 

It  should  not  be  enppoaed,  from  what  we  have  said,  that  we  recommend  any  of  the 
abaordities  of  the  Dutcn  taste  of  former  times,  nor  that  we  overlook  the  merit  of  numer- 
ooa improvemeata  of  the  preaent  day :  we  only  propoae  that  a  mixture  of  the  artifieial 
with  the  natural  should  be  introduced,  such  aa  ia  sanctioned  by  the  works  of  the  great- 
est masters  in  landscape  painting,  who,  having  studied  profoundly  the  principles  of  pic- 
turesque beauty,  are,  andoubtedly,  the  best  acquainted  with  it.  And  at  the  same  time 
that  we  expreas  our  opiokm  on  the  "capabilities"  of  the  atyle  we  have  advocated  (to  nse 
the  expression  of  an  eminent  landacape  gardener),  we  must  not  conceal  that  it  cannot 
be  treated  sueeessfiilly  except  by  artists  of  the  highest  class ;  and  that  attempte  by  thoae 
not  well  versed  in  the  true  principlea  of  art  are  in  great  danger  of  being  puerile,  and  even 
disfDating.    It  haa  been  jnatly  remarked  that  our  maoaiona  or  villaa  are  seldom  weU 
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oonoeoted  with  tke  sttrnnuiding  gronads,  cyviag  to  the  arehitoet  aod  landtMpe  gaidaaer 
being  diBtinet  peraons,  or  not  neting  in  concert.  There  can  be  no  doubt  but  that  many 
of  the  fine  eompoeittona  to  be  aeen  in  Italian  TiUaa  hare  been  produced  by  the  great 
attinta  of  ibnner  timea,  when  it  waa  more  the  cnatom  to  nnito  the  three  piofeaaiona  of 
architect,  acnlptor,  ud  painter. 

Aa  we  recede  from  the  manaioa,  the  appearance  of  art  may  diminiah,  till  at  laat  it  iano 
longer  deairable,  and  we  may  traat  to  thoae  charactora  which  nature  alone  preaaata  in 
perfection. 

Water  aoraewhere  in  the  groonda  ia  an  agreeable  leatare ;  wheie  it  doea  not  eatiat 
naturaUy,  it  may  be  aometimea  introduced  artificially,  but  ao  aa  if  it  aeemed  to  belong  to 
the  place.  Stagnant  wator,  however,  abould  by  all  meana  be  aToided,  aince  it  ia  pvo- 
dnctiye  of  noxioua  ezhalationa. 

Aa  we  do  not  propose  to  treat  here  of  modem  landaeape  gaidemng  aa  a  aeienee,  we 
can  only  refer  those  of  our  readera  who  wiah  to  acquire  aome  knowMge  of  it  to  atn^F 
tbe  writings  of  Shenatooe,  Oilpin,  Uvedale  Price,  Knight,  Repton,  Meaaon,  the  late 
Thomas  Hope,  meet  of  whoae  prineipiea  have  been  oolleciked  together  by  London. 

68.  The  entrance  to  the  grounde  iirom  the  public  road  ia  naaally  marked  by  a  large  gale 
and  lodge  for  the  porter,  which  ia  aometimea  an  ornamented  building.  Peihapa  it  ia  gaod 
taato  not  to  aim  at  ornamenting  it  much. 

69.  The  eUuMiion  of  the  fomr  tani  kiteken  gmrden»  mnat  be  regulated  by  the  aoii,  aapect» 
and  other  circumatanoea  depending  upon  the  locality.  It  ia  oonTeaient  that  the  latter 
should  be  near  to  the  stable  court,  and  not  far  from  the  kitchen.  For  the  manageDMai 
of  the  gardena,  we  refer  tbe  reader  to  **  Loudon*a  Encydopndia  of  Gaidaatng.'' 


CHAPTER  V. 
nnnxs  or  Tea  AaoHiraor. 


Bmcm  It  ia  not  alwaya  poaaible  to  meet  with  a  houae  newly  built  with  aU  the  reqoinite 
conveniencea,  and  in  the  deairad  aitnation,  the  only  resource  may  be  to  build  a  new  one, 
which  can  be  exactly  suited  to  the  wants  of  the  proprietor,  and  which  may  be  conatmei* 
ed  with  all  the  modem  improrements. 

70.  Having  reached  on  huUdmgj  the  firet  etef  to  he  taken  is  to  engage  an  arehiteet  or 
aorreyor,  torma  which  are  neariy  synonymous,  the  chief  difiference  being,  that  tbe  foraMr 
title  is  supposed  to  mark  a  higher  grade  in  the  profession.  HaTing  put  the  architect  in 
possession  of  all  the  necessary  information  to  enable  him  to  design  the  intended  mansion* 
such  as  the  extent  of  the  family  and  estabUshment,  the  limito  of  expense,  dec.,  tbe  first 
thing  proper  to  be  done  is  to  make  each  rough  drawings  aa  shall  couTcy  a  general  idea 
of  the  plan  and  distribution  of  the  apartments,  together  with  the  appearance  of  tbe  ex- 
terior, accompanied  by  an  approximation  to  tbe  coat.  Thia  being  approved  of,  it  will 
then  be  neoesaaiy  to  prepare  plana  more  detailed,  and  to  make  out  an  accurate  '^^^^f'^^ 
the  labour  of  which  being  ^ery  considerable,  it  is  not  adriaable  to  go  through  it  in  the 
first  instance,  until  the  proprietor  and  architect  thoroughly  undentand  each  other  aa  to 
the  oonyenience  and  atyle  to  be  aimed  at.  This  fint  step  ia  too  often  omitted ;  and  at 
once  highly-finished  drawinga  are  made,  the  eflfect  of  which  ia  to  biaa  the  judgment  and 
inexperienced  eye,  or  to  giTO  rise  to  unnecessary  expenae  before  the  design  ia  actually 
determined  upon.  There  should,  howerer,  ultimately  be  plana  of  each  atory,  carefully 
drawn,  with  elevations  of  the  principal  fronte ;  and  it  would  be  desirable  if  aome  kind 
of  model  could  be  got  up  at  a  small  expense,  for  this  would  be  much  better  undarslowl 
1^  many  persons  than  drawings  atone.  It  must  be  evident  how  usefiU  it  is  to  bestow 
much  care  in  considering  the  ]^ans  upon  paper,  as  these  can  be  eaaily  alteredt  whereaa 
alterationa  during  the  execution  of  a  building  are  not  only  difficult  and  expensive,  but  often 
render  the  original  eatimate  useless,  and,  indeed,  lead  to  aetting  it  aaide.  It  ought  to  be 
known  that  it  is  quite  possible  to  make  an  estimate  for  a  new  house  that  ahall  he  veiy 
near  the  actual  cost,  but  that  thia  cannot  be  done  where  many  alterationa  'and  repaim 
are  introduoed.  In  the  former  case,  the  estimate  ia  produced  by  the  same  process  oq 
paper  as  is  employed  in  measuring  the  building  when  finished ;  but,  in  the  latter  caae» 
the  eetimate  cannot  be  much  more  than  conjecture.  It  should  be  a  rule,  therefere,  to 
alter  aa  little  aa  possible  after  a  bnikling  is  onoe  begun. 

Together  with  plans  and  eatimatea,  there  is  made  out  what  is  termed  a  fptfei/Seoboa,  or 
partiaUar,  which  is  an  accurate  technical  deacription  of  the  manner  in  which  the  aeveral 
works  are  to  be  executed. 

71.  There  are  vartMw  wa^e  in  uhUh  hmiding  may  he  carried  en;  the  heet^  and  yikai  wm^ 
he  termed  the  legitimate^  mode,  ia  for  the  arehiteet  to  aeleot  and  engage  all  the  maater 
tradesmen,  who  should  vrork  entirely  under  his  direction  and  auperintendence,  they  being 
furnished  with  accurate  tcorking  drawinge,  and  copies  of  the  specifications,  which  de« 
scribe  the  kind  of  materials  to  be  need,  and  all  the  neceasary  details  respecting  the  work ; 
and  it  is  the  business  of  the  architect  to  aee  that  theae  are  moat  atrictty  adhered  to 
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When  the  whole  Is  oompleted  lo  the  Mtistetioii  of  the  mrofaiteet,  and  port^  wnile  it  is 
going  on,  the  Beveral  works  are  meannd  and  TahMd  by  two  peraoot.  One  is  the  arcltt- 
tect  himself,  or  some'  one  appointed  by  him,  and  who  aoto  tor  the  interest  of  the  pn^rie- 
tor ;  the  other  is  employed  by  the  tndesman  to  take  eare  of  his  interest.  These  pei^ 
sons  belong  to  a  olass  of  minor  sunreyors,  who,  being  aolely  emphyyed  in  measuring, 
▼aloing,  and  estimating,  have  more  ezperieooe  than  any  others  in  these  opentions» 
which  are  extremely  laborioos.  The  measurements  being  made  out,  *are  cast  up  into  what 
are  termed  pumiiiieM ;  to  each  of  which  is  attached  the  price  usually  i^reed  upon,  and 
allowed  by  ue  general  consent  of  the  surveyors  and  tradesmen  of  the  day,  and  which 
are  founded  npon  the  prime  cost  of  the  materials,  and  the  time  generally  employed  by 
the  woikmen,  aooordlng  to  the  obsenrationa  and  enerience  of  the  master  tradesmen, 
together  with  a  certain  usual  per  centage  for  profit.  These  prices  are  soTcrely  criticised 
in  case  of  any  difliculty  by  the  two  sorreyors,  who  have  opposite  interests  to  attend  to, 
and  they  are  at  last  adjusted  as  nearly  as  possible  to  what  they  ought  to  be. 

The  prices  allowed  for  all  the  different  kind  of  work  in  building  are  published  eveiy 
year  or  two  in  what  are  entitled  **  Builden*  Price  Books  ;*'  and  idthough  theae  are  not 
sanctioned  by  the  prefessfon,  nor  considered  as  authority,  being  the  won  of  experienced 
inditidoals  only,  yet  they  are  veiy  near  the  trath,  and  may  serre  to  gite  a  general  idea 
of  what  is  allowed  by  surreyore.  Should  any  part  of  the  work  not  be  well  done,  or  the 
materials  employed  be  of  an  inferior  kind,  the  employer's  surveyor  wiU  not  allow  thn 
price  demanded.  In  short,  the  measurement  and  prices  made  out  li^  the  two  ounreyon 
employed  in  this  business  constitute  the  bill  to  be  delivered  to  the  employer,  and  it  is 
signed  by  both  the  surreyore.  Nothing  can  be  fairer  than  this  mode  of  doing  businesa ; 
anything  like  collusion  is  almost  impossible,  and  we  may  safely  say  ia  never  practised. 
In  certain  cases,  indeed  (but  this  is  generally  where  the  biB  has  been  made  out  by  one 
surveyor  only),  when  the  employer  considere  himself  to  have  been  overcharged,  ths  bill 
is  pot  into  the  hands  of  another  surveyor  to  be  examined,  and  deductions  are  made  in 
prices,  but  more  nrely  in  the  quantities,  from  the  great  dificuHies  of  their  examination. 
If  these  deductions,  marked  in  red  ink,  are  not  submitted  to  by  the  tradesman,  a  law* 
suit  may  be  the  consequence ;  but  ss  lawyere  are  unable  to  enter  into  such  an  aflhir  aa 
the  examination  of  charges  of  which  they  have  little  experience,  the  case  is  senerally 
at  last  referred  to  arbitration,  two  experienced  surveyors  being  appointed  aihitraton. 
This  disagreeable  conclusion  may  almost  always  be  avoided  by  care  and  precision  in  the 
original  estimates,  by  firmness  on  the  part  of  the  architect  during  the  execution  of  the 
work,  and  by  the  proprietor  not  giving  occasion  to  alterations.  The  architect  receives 
so  much  per  cent,  upon  the  amount  of  the  biMs  (generally  five,  or  less,  if  the  work  is  very 
considerable).  Some  persons  imagine  that  this  mode  of  remuneration  oflTen  a  tempta- 
tion to  run  the  employer  to  greater  expense  than  is  necessary ;  but  whatever  may  be 
the  case  in  works  on  a  very  large  scale,  this  can  scarcely  happen  in  ordinary  business. 
If  the  most  conscientious  arehitect  use  every  means  in  his  power  to  make  his  estimaten 
correct,  and  employ  all  his  precautions  during  the  carrying  on  of  the  work,  it  will  almost 
always  happen  that  the  cost  will  somewhat  exceed  the  estimate  ftom  unfereseen  cir- 
cumstances ;  on  which  acoonnt  it  is  prudent  to  add  soteetbing  to  the  estimate  for  con- 
.tingencies  uid  extras :  and  should  these  tnra  out  to  be  considerable,  the  arehitect  wiB 
aufifer  in  the  estimation  of  his  employer,  while  the  trifling  increaae  in  his  conunission 
will  by  no  nteans  be  an  equivalent  for  his  loss  of  reputation.  It  is  therefore  so  much  Ida 
interest  to  keep  within  his  estimate ;  and  such  is  the  general  desire  of  architects  to  do 
so,  that  the  motives  sometimes  apprehended  are  scarcely  possible. 

The  honourable  arehitect,  however,  has  a  double  duty  to  perfonn :  he  is  not  to  co»- 
sider  himself  as  acting  for  the  interest  of  bis  employer  only,  but  he  is  likewise  to  do  Jnn- 
tice  to  the  tradesmen  under  him.  by  allowing  them  reasonable  and  customary  prices, 
provided  the  work  is  property  executed.  Tito  tradesman  thus  has  the  least  possible 
temptation  to  slight  his  work,  and  the  employer  has  the  satisfaction  of  having  the  bem 
chance  that  his  house  will  be  well  built,  and  of  paying  no  more  for  it  than  its  just  value. 

73.  A  itmaHtmfirem  tktM  mode  w  sometimeM  praeHsed.  Some  master  tradesmen  being 
content  with  less  profit  than  otbera,  an  agreement  for  ^rteet  omfy  is  made  in  the  first  in- 
stance, instead  of  having  them  to  be  arranged  by  the  two  surveyore  above  mentioned. 
This  may  reduce  the  biUs  somewhat ;  but  there  is  some  risk  that  the  work  will  be  ex- 
ecuted in  an  inferior  manner,  yet  so  that  the  arehitect  will  not  have  it  in  hia  power  al- 
together to  prevent  it. 

A  third  mode  ia  to  have  the  woric  perfermed  by  contract.*  Here  the  plans  and  esti- 
mates are  made  as  before,  and  either  each  tradesman  contracts  for  his  portion,  or  some 
individual,  called  a  bmlder^  undertakes  to  execute  the  whole  for  a  sum,  he  employing  the 
several  tradesmen,  and  perhaps  doing  part  of  the  work  himaelf  In  thia  case,  the  arehi* 
tect  or  designer  may  or  may  not  superintend  the  work ;  but  if  he  should  do  so,  he  has 

*  CThia  ia  tk«  ooftrM  moat  gvBerallY  adopted  in  AflMiica,  eontneti  beiiif  aatarad  ioto  \j  **  hmUtn,**  wha 
Mtimaiathe  amoantfor  wkieh  tbay  will  aiaet  tha  booaa  aod  oooi^sta  it,  aeeoidiiit  lo  »  plaacnd  uaciiioatMM 
prariooalj  agiaad  apoo.  Id  thia  caaa,  ma  wchiuet  mf  or  wmj  not  ba  anuplojrad  to  aaparintand  ttaa  matariala 
and  workmanahip;  thoafb,  in  moat  caaaa,  tike  baildar,  if  n  reaponaihla  and  cnpaUa  man,  ia  bimaalf  amployad 
m  the  gttjmhif  ndwt,  fa  which  ba  racaiyaancoMpaaation  par  diam,  or  ao— tiaaa  by  a  gJTtn  anin  lor  tha  job.) 
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nmeh  less  the  power  of  checking  its  bid  peifonntnoe  than  if  the  tndemen  had  bees 
employed  by  himself;  and  if  the  bailder  has  engaged  to  do  the  whole  at  a  low  estimate, 
thete  is  a  great  chance  bnC  both  the  materials  and  workmanship  will  be  of  an  inferior 
deeeription,  particularly  when  there  ia  no  snrreyor  to  sapertntend  the  ezeootion.  Many 
persons  have  the  erroneoos  idea  that  by  employing  a  builder  only,  they  will  save  the 
architect's  commission,  and  have  the  work  executed  as  well  and  at  leas  expanse.  Tbia 
view,  however,  is  fallaciooa.  The  mere  builder,  without  any  check,  has  it  in  his  power 
to  put  in  materials  of  an  inferior  kind,  and  to  execute  the  work  in  a  worse  manner  thaa 
he  would  be  permitted  to  do  by  a  respeotaUe  architect ;  and  the  employer,  instead  of 
saving  five  per  cent.,  may  actually  pay  10  or  SO  per  cent,  more  than  he  ought,  without 
the  possibility  of  a  remedy,  and  have  the  mortification  that  his  houae,  after  all,  may  be 
ill  built.  It  is  likewise  to  be  observed,  that  it  seklom  happens  the  mere  builder  is  mooh 
of  an  architect ;  he  has  usually  been  a  tradesman,  generally  a  carpenter  or  a  bricklayer, 
and  he  is  probably  but  imperfectly  acquainted  with  the  other  branches  of  the  building 
business,  and  deficient  in  that  general  knowledge  which  the  well-educated  architaet 
ought  to  possess.  Much  evil  to  architecture  has  arisen  from  too  little  care  having  been 
bestowed  on  making  estimatea  before  work  is  begun,  through  which  the  actual  expenae 
has  much  exceeded  them ;  and  aome  blame  may  be  attach^  to  those  who,  not  to  alaim 
their  employers,  give  in  the  lowest  calculation^  omitting  to  state  any  addition  for  ex- 
penses, which,  though  unforeseen,  always  occur.  Numerous  instances  which  have  hap- 
pened, of  the  cost  of  buildings  executed  under  architects  exceeding  their  estimates,  have 
led  to  the  employment  of  bmlders,  who,  together  with  apholsterers,  have  been  too  often 
intrusted  with  the  duties  of  the  architect.  The  remedy  is,  that  young  architecta  should 
apply  themselves  more  than  they  usually  do  to  the  details  in  the  practice  of  their  art, 
and  that  they  use  every  means  practicable  to  ke^  within  the  limits  of  carefully  made 
estimates.  This  is  not  the  place  for  pointing  out  what  ahould  be  the  education  and  ao- 
<|ttirementa  of  an  architect :  it  is  sufik^ient  at  present  to  state  that  he  should  not  only 
possess  in  an  eminent  degree  the  arte  of  design,  but  thsrit  he  should  be  intimately  acquainted 
with  the  execution  of  all  the  details  of  work  in  every  part  of  the  building  business ;  and, 
therefore,  that  no  profession  can  be  cited  where  greater  industry  and  application,  together 
with  good  natural  talents,  are  required,  tfan  in  that  of  architecture. 

There  are  aome  gentlemen  who  have  an  ambition  to  become  their  own  architects ;  but 
such  persons  are  never  aware,  until  it  is  too  late,  of  the  difficulties  they  will  have  to  en- 
counter, nor  of  the  vast  variety  of  knowledge  necessary,  and  which,  for  seyeral  reasons, 
can  be  acquired  only  in  a  professional  way.  They  generally  pay  dearly  for  their  amuse- 
ment, and  very  seldom  gam  any  credit  by  it 

73.  In  the  metropoUM  and  iu  ^nmront,  besides  the  architect  or  surveyor  under  whose 
direction  a  house  is  built^  every  new  building  is  subject  to  the  examination  of  a  district 
surveyor,  whose  duty  it  is  to  take  care  that  the  conditions  of  the  "  Building  Act"  have 
been  complied  with. 

74.  TtMnty'fimr  hours*  noUee  mtut  be  giwen  to  the  tUotriet  turvevor  before  any  building  or 
wall  on  a  new  or  old  foundation  is  erected  within  the  limits  of  this  act.  The  notice  must 
be  given  by  the  first  master  tradesman  who  is  to  begin  the  work ;  and  he  is  liable  to  a 
penalty  of  £20  should  he  neglect  to  give  such  notice,  besides  having  ail  work  condemned 
to  be  demolished  that  should  be  built  contrary  to  the  act.  The  surveyor  receives  a  fee 
for  his  trouble,  as  arranged  by  the  act,  in  proportion  to  the  rate  of  the  building.  Any- 
thing built  or  altered  contrary  to  the  Buildiuff  Act  is  to  be  condemned  as  a  nuisance,  and 
removed ;  and  it  is  also  the  business  of  the  district  surveyors  to  examine  all  houses  and 
walls  in  a  state  of  decay,  and  to  condemn  them  if  their  condition  ia  conaidered  ruinoua 
and  dangerous. 

76.  The  Budding  Act  having  passed  for  the  improvement  of  building,  for  security  and 
health,  and  the  prevention  of  firea,  it  is  the  interest  of  the  public  to  see  that  it  is  not  in- 
fringed. The  district  surveyors  are  accordingly  very  strict ;  and  it  is  proper  that  every 
one  who  thinks  of  building  or  altering  buildings  should  be  aware  of  the  principal  regula- 
tions, and  see  that  the  district  surveyor  is  properly  informed  of  his  intention  to  buUd. 
Neglect  of  this  has  sometimes  led  to  serious  inconveniences. 

76.  Taking  a  house  on  lease,  or  fwrchasmg  it.  Every  person  about  to  take  a  house  on 
lease,  or  to  purchase  it,  should,  previous  to  his  doing  so,  have  it  well  examined  by  an 
experienced  surveyor,  aa  to  its  actual  condition,  and  the  repairs  that  may  be  necessary. 
This  is  a  matter  that  can  only  be  properly  understood  by  professional  persons,  for  what- 
ever may  be  known  of  the  subject  by  others,  it  is  scarcely  possible  that  they  can  be 
aware  of  all  the  circumstances  to  be  attended  to ;  and  the  neglect  of  sufficient  examina- 
tion may  subject  the  tenant  at  the  end  of  the  lease  to  make  good  delapidations,  which 
being  only  in  an  incipient  state  when  he  took  possession,  required  a  practised  eye  to 
detect  them.  Badly-constructed  drains  or  roofs,  commencement  of  dry  rot,  settleroenta 
in  walls,  decaying  or  bad  sashes,  the  strength  and  stiffness  of  floors,  and  many  other 
oircumstanees  are  only  well  understood  by  professional  persona. 
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CHAPTER  VI. 

HIITTS  OH  THK  PBACTICI   OF   BUILDING. 

77.  General  Oiaervaiiima. — ^It  is  not  our  object  ta  introduce  into  this  work  a  regular 
treatiae  on  building.  What  we  propose  is,  to  give  those  general  ideas  with  respect  to 
the  construction  of  domestic  residences  which  it  may  be  useful  for  the  employer  to  be 
acquainted  with.  When  we  are  about  to  build,  we  cannot,  as  has  been  already  obseryed, 
with  propriety  dispense  with  the  assistance  of  an  arohitect  or  surveyor ;  for  the  numer> 
ous  details  of  actual  work  or  execution  in  a  building  are  too  complicated,  and  require  too 
much  experience,  for  any  one  to  direct,  except  thoee  who  have  made  building  their  pro- 
fession. But  it  may,  in  many  cases,  be  convenient  to  have  such  a  general  acquaintance 
with  the  subject  as  may  give  an  insight  into  the  principles  of  construction,  and  of  the 
processes  of  Uie  various  trades  employed,  as  well  as  in  the  modes  of  charging  and  check- 
ing expense,  which  not  unfrequently  far  exceeds  the  intention,  and  even  ability  to  pay, 
of  those  who  yentnro  on  building. 

SaCT.    I.^-CONSTBUOTINO  THE   CARCASS   OB    SEBLBTON  09   A  HODSBL 

The  operations  of  the  builder  are  divided  into  two  parts,  the  formation  of  what  is  tech- 
nically called  the  carcass,  or  skeleton  of  the  house,  and  thefinUhin^.  The  carcass  com- 
pehends  the  foundation,  walls,  beama,  and  joists  of  the  floors  and  roof,  covering  of  the 
latter,  and  woodwork  of  the  partitions.  What  remains  to  complete  the  interior  consti- 
tutes the  finishing.  We  shall  commence  by  a  description  of  some  of  the  principal  ma- 
terials, as  bricks,  stone,  and  mortar. 

SuBSBOT.  1. — Bricks. 

78.  Bricks  are  the  wmierials  ntost  generaUy  empUnfed  for  the  walls  of  priTate  dwellings 
in  this  country ;  and  wlien  they  are  well  made,  and  properly  burned,  no  sabstance  la 
•uperior  in  'durability,  as  may  be  perceived  in  the  remafais  of  ancient  Roman  buildings, 
where  the  bricks  are  now  as  perfect  as  when  they  were  laid,  a  ciroumatance  owing  to 
the  skill  and  care  which  were  used  in  their  manufacture ;  but  modem  bricks  are  often 
80  carelessly  made,  that  they  crmnble  to  pieces  in  a  very  short  time.  Much  judgment 
is,  therefore,  required  in  the  selection  and  porohaae  of  this  material,  which  is  best  pro- 
cored  by  Tisiting  the  several  brick-fields  before  buying  any.  Where  good  brick  earth 
exists  upon  an  estate,  some  may  venture  to  make  their  own  bricks ;  but,  to  succeed,  it 
will  be  necessary  to  engage  persona  who  are  experienced  in  digging  and  tempering  the 
day,  and  bnrning  the  bricks. 

All  clays,  even  the  pureat,  consist  of  two  kinds  of  earth,  alumina  and  silica.  When 
kneaded  with  water,  day  fonns  a  paate  that  is  plastic,  or  capable  of  being  moulded  into 
any  form.  This  may  be  dried  in  the  air,  or  burned  in  the  ije.  In  the  former  case,  it 
acquires  a  certain  degree  of  hardness  ;  but  if  this  dried  clay  be  again  ground  up  wkk 
water,  it  recovera  ita  former  plastic  state.  Sun-dried  bricks,  though  not  durable,  were 
formerly  uaed  in  many  places,  as  Babylon,  Egypt,  dec.,  and  are  still  employed  in  the  East, 
but  never  in  this  country.  If  dried  day  be  subjected  to  a  red  heat,  its  hardness  is  much 
increaaed ;  and  when  broken  into  iragmenta,  these  are  no  longer  capable  of  being  soft- 
ened by  water,  and  uniting  into  a  paate.  Bricks  well  burned  by  fire  form  one  of  the  moat 
durable  of  building  materials. 

Pure  claya  may  be  made  into  extremely  hard  bricks ;  but,  in  the  ordinary  practice  of 
brick-making«  there  are  several  circumstances  taken  into  consideration.  When  the  clay 
ia  of  a  yeiy  toogh  or  adhesive  kind,  or  **  fat,"  aa  it  ia  called»  owing  to  the  abundance  of 
■ifillaeeons  matter,  much  labour  ia  required  in  kneading  and  tempering  it,  and  the  bricks 
made  from  it  are  apt  to  shrink  too  much,  and  crack  in  the  drying  and  burning.  A  mix- 
ture of  aand  preventa  this ;  bat  if  there  be  too  mnch  aand,  the  clay  vrill  not  be  aofiiciently 
ductile,  and  the  bricka  will  be  too  brittle. 

In  many  paita  of  the  oountry  natural  clay  ia  found,  conaiating  of  the  just  proportions 
of  day  and  aand ;  and  where  there  ia  a  slight  deficiency  of  either,  this  may  often  be 
aupplied  by  artificial  means.  It  is  veiy  rarely,  however,  that  natmral  chiya  are  found 
consisting  only  ci  alumina  and  silica.  They  usually  contain  also  more  or  less  of  car- 
bonate or  Bulpbate  of  lime,  magnesia,  oxyde  of  iron,  dec. ;  and  these  ingredients,  though 
small  in  quantity,  modify  tiie  nature  of  the  bricks.  The  iron,  if  neither  lime  nor  magne- 
sia are  present,  gives  to  the  bricks  a  red  colour ;  but  if  lime  be  likewise  an  ingredient 
in  the  clay,  the  iron  causea  the  colour  to  be  some  shade  of  a  cream  or  yellowish  brown. 
llie  Roman  bricks,  many  specnnens  of  which  exist  in  this  country,  and  which  are  of  an 
admirable  kind,  are  of  a  deep  red,  as  were  likewise  all  the  bricks  made  here  about  a 
century  ago ;  but  aa  thia  colour  is  not  thought  so  agreeable  as  that  of  yellowish  or 
whitish  stone,  great  pains  have  been  taken  of  late  to  obtain  bricks  of  as  light  a  colour 
as  poaaible— one  cireumstance,  among  othera,  which  has  led  to  their  deterioration, 
though  it  baa  in^roved  their  appearance.    Instead  of  using  the  stroogeat  and  tougheal 
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days,  such  elays  are  now  |irefemd  as  hare  a  considerable  quantity  of  caleareoaa  matter, 
and  called  nurle,  or  technically  maim  earths.  From  this  bricks  are  made  of  a  light  yel- 
lowish colour ;  and  when  natural  clays  of  this  kind  cannot  be  had,  it  has  become  a  prac- 
tice to  grind  a  tpiantity  of  chalk  with  the  clay  to  prodnoe  the  miztoie  necessary  te 
Ught-coloured  bricks. 

79.  The  eommen  jtoumm  of  hrick^mtMng  is  as  follows  :  Brick  earth,  consisting  of  a 
dayey  loam,  of  just  proportions  in  the  ingredients,  is  nsoally  dog  in  September,  and 
exposed  in  heaps  of  a  few  feet  in  height  to  the  action  of  the  frost  of  winter,  vriiich  pul- 
Terizes  and  mellows  it.  The  small  stones  are  then  separated,  by  grinding  it  in  water, 
and  passing  it  through  a  grating.  The  day  thus  reduced  to  mud  is  now  mixed  with 
chalk  ground  with  water  to  the  consistence  of  cream,  if  any  calcareous  ingredient  is 
requir^.  After  remaining  until  it  has  acquired  sufficient  consistency,  it  ia  finally  tem- 
pered by  working  it  in  a  pug-mill,  when  it  is  ready  to  be  modded.  Formerty,  before  the 
pug-mill  was  inyented,  the  clay  was  thrown  into  a  shallow  pit,  in  which  it  was  trodden 
by  the  feet  of  men  or  oxen.  When  the  clay  has  been  proMriy  tempered,  it  is  taken  to 
the  moulder's  bench,  and  separated  into  small  pieces.  The  mould  is  a  box  of  a  sine 
fixed  by  act  of  parliament,  but  with  the  bottom  loose.  It  is  placed  on  the  bench  sprinkled 
over  with  sand,  to  prevent  the  clay  from  sticking  to  it ;  a  lump  of  the  prepared  day  is 
dashed  in,  and  the  top  scraped  off  with  a  fiat  stick.  The  newly-modded  brides  are 
carried  on  a  whedbairow  to  a  place  where,  arranged  on  each  other  diagonally,  with 
spaces  between,  they  are  dried  in  the  air  sufficiently  to  bear  remoTd,  and  are  then  fit  to 
be  burned.  Should  the  weather  be  fine,  a  few  days  will  be  sufficient  for  the  drying. 
The  burning  is  performed  either  in  a  kiln  for  the  purpose,  or  in  damps,  which  are  large 
square  piles  of  them  skiUiilly  built  up,  with  small  cod  cinders,  called  hrtext,  between 
the  layers,  and  openings  sufficient  to  allow  of  the  admission  of  dr  necessary  for  coin- 
bustion.  Kilns  are  generally  used  in  the  country  for  burning  bricks,  which  is  a  more 
perfect  mode ;  but  for  all  the  ordinary  ones  used  in  London,  damps  are  employed. 

80.  BriekM  homed  m  eUmft,  and  CTen  in  kilns,  are  not  all  of  the  sanw  qnslity.  Those 
in  the  middle,  and  the  most  perfectly  buraed,  are  called  Hoeke,  while  those  on  the  ootdde 
are  more  imperfect,  and  are  denominated  plmce  irieks,  and  sometimes  Mmd  or  sandel 
bricks :  the  latter  are  never  empkiyed  in  good  work,  or  where  durability  is  an  object. 
Common  etoeko  are  both  red  and  grey ;  they  are  used  for  ordinary  walls.  The  bnniinf 
of  a  damp  generally  occupies  twenty  or  thirty  days,  and  requires  great  experience.  U 
the  bricks  are  too  much  burned,  particularty  where  there  is  much  lime  present  in  the  day, 
they  are  apt  to  Titrify,  and  run  together ;  and,  if  not  sufficiently  burned,  they  will  have 
no  durability.  Bricks  vitrified  or  too  much  burned  are  termed  bwro ;  and  though  they 
cannot  be  used  in  walls,  are  usefiil  in  some  situations.  Bridu  made  with  great  care  of 
a  naturd  marly  earth,  or  of  an  artificid  mixture  to  resemble  it,  are  extremely  white  and 
uniform,  and  are  called  marU  or  mMkn  oioeke.  These  are  empkrf  ed  in  fiMsing  the  fronta 
of  the  best  houses  in  London.  A  sort,  called  cuturo,  are  made  so  soft  ss  to  bear  bdiw 
out  or  rubbed  into  any  form,  as  for  the  arehes  of  windows.  Some  soft  bricks  are  led, 
and  are  called  red  rubUre. 

Paving  hieko  are  made  smooth,  and  a  little  thinner  than  common  bridm. 

DuUk  elinken  are  a  smaU  kind  of  bricks,  imported  finom  Holland.  Hiey  an  anperior 
m  hardness  to  any  other,  and  were  formerly  mnch  used,  being  highly  esteemed  for  paving 
stables,  where  th^  were  laid  on  edge ;  but  now  that  some  of  eqod  quality  are  nnde  s(t 
Cheshunt  in  Hertfordshire,  and  other  places,  the  Dntoh  are  no  longer  brought  over. 

An  extremely  white  brUk,  used  in  the  fronts  of  several  dinidies  near  the  metropoli% 
and  some  of  the  best  houses,  is  made  at  Ipswich.  Highgate  Chureh  presents  a  speci- 
men of  them. 

Fire  Iriduy  fiir  foraaces  and  fireplacea,  are  of  a  diffinent  oompontion  ftom  ordmaiy 
bricks,  ss  it  is  necessary  that  (hey  should  be  inftiaible  in  high  degrees  of  heat  In  their 
manufacture  pure  clays  are  necessary,  vrithout  iron  or  lime.  The  white  day  dog  at 
Stourbridge  is  the  best  for  the  purpose ;  and  instead  of  sand,  the  day  is  mixed  with 
pounded  old  glass  pots,  crucibles,  or  fine  bricks,  which  are  not  liable  to  vitriiy.  They 
are  sometimes  called  WeUk  hmpe. 

A  soft  and  thin  red  brick,  capable  of  resisting  the  fire,  is  likewise  made  at  Hedgeriey, 
near  Windsor,  and  hence  called  Windeor  kricke :  they  are  used  sometimes  for  lining 
nortable  furnaces  and  similar  purposes,  because  they  can  be  ent  to  any  form,  vrhioh  the 
Welah  lumps  cannot ;  but  they  are  not  so  durable  in  strong  heat  as  the  latter,  whieh  are 
the  only  ones  fit  for  lining  grates. 

Hiort*»  brieke  may  be  mentioned  aa  being  vduable,  on  aeoount  of  their  forms  for  build- 
ing dreular  fines  for  chimneys,  which  are  more  easily  deaned  than  square  ones ;  hot 
they  are  too  expensive  for  common  use.  Another  kind  for  the  same  purpose,  but  cheaper, 
has  been  invented  by  Chadley. 

81.  Tilee  are  made  of  day,  finer,  tougher,  and  better  prepared  than  that  of  bricks,  and 
they  are  buraed  in  a  kiln.  They  are  of  diflbrent  kinds,  according  to  the  use  to  whieh 
they  are  applied.  They  are  for  roofs,  data  and  pan  tilea,  also  kdp  and  ridge  tUeo.  Foot 
ma  are  used  for  paving ;  sometimes  tiles  are  glned,  to  render  them  more  durable. 
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85.  Tk£  mumfuimrt  of  bnoko  i»  fimai  tmier  iks  timtnl  ef  tkt  Eteiie ;  ind  aH 
made  io  England  for  aale  moat  be  8^  inchea  long,  %k  iiM^iea  thick,  and  i  wide.  Makeia 
of  bricka  and  tilea  muat  giTe  notice  of  their  intention  to  begin  the  maiMifaotuie,  under  a 
penalty  of  j£100. 

The  mode  in  which  the  dnty  on  bricka  ia  leried  la  complained  of  aa  a  great  check  !• 
their  improTement.  The  preaent  duty  on  oommoa  bricka  ia  6«.  lOd.  per  Uiouaand.  To 
render  the  tax  eaay  of  collection,  the  brickmaker  ia  reatricted  to  the  above-mentioned 
aise.  If  he  deviatea  in  the  leaat  firom  theae  dimeaaiona,  or  forma  opon  them  any  moold- 
ing,  he  renders  himaelf  liable  to  anch  an  inoreaae  of  duty  aa  amounta  to  a  prohibition  of 
the  article.  Were  it  not  for  thia,  an  infinity  of  forma  of  bricka  might  be  contrived,  auited 
to  Tarioua  parpoaea ;  and  when  we  conaide^the  durability  of  the  material,  and  the  lacility 
with  which  it  may  be  moulded  into  aiqr  required  fonn,  it  ia  much  to  be  regretted  that 
meana  are  not  found  for  preaenring  the  revenue  without  depriving  the  public  of  the  ad- 
vantagea  which  might  be  derived  from  the  inventiona  of  arobitecta. 

It  ia  remarkable  that  during  many  agea  of  the  architectural  hiatory  of  thia  countiy, 
firom  the  period  of  the  Roman  occupation  to  about  the  time  of  Queen  Elisabeth,  the  uae 
of  bricka  waa  unknown ;  and  it  ia  likewiae  remaikaUe  that  formerly  they  were  made  of 
much  better  quality  than  at  preaent.  Even  ao  late  aa  a  centuiy  ago,  the  art  of  moulding 
a  fine  brick  into  varioua  forma  to  auit  the  purpoaea  of  architecture  waa  carried  to  a  high 
degree  df  perfection,  aa  may  be  aeen  in  the  beautiful  red  brickwork  in  the  chimney  ahafta 
of  many  manol^houaaa,  and  in  many  other  old  houaea,  one  of  which  remaina  in  St.  Mar* 
tin'a  Lane,  London.  Excellent  brickwork  may  likewise  be  aeen  in  the  oonaervatoiy  ia 
Kensington  Gardens,  and  in  aoaoy  parte  of  the  kingdom. 

The  general  uae  of  atucco  on  the  fronta  of  houaea,  though  it  haa  much  improved  their 
appearance,  haa  contributed  in  many  caaea,  where  they  have  been  built  upon  apecuhitioB 
for  aale.  to  deteriorate  the  aoundneaa  of  the  brickwork,  by  enabling  builderB  to  conceal 
their  bad  bricka  through  covering  the  exterior  with  a  coat  of  cement 

SuBiBCT.  3. — Stone. 

88.  The  seUdum  tf  eUme  for  hmUtimg  reqnirea  oonaideraUe  skill.  Even  the  kinda 
uaually  mentioned  aa  the  moat  durable,  aa  granite,  porphyry,  and  baaalt,  are  not  alwaya 
fit  to  be  employed.  Before  uaing  any  kind  of  stone,  the  durability  of  which  ia  not  kuown, 
it  is  proper  to  observe  what  effect  expoaure  to  the  weather  for  aome  years,  and  the  froat 
of  winter,  have  had  upon  it.  No  chemical  amdyaia  alone  can  give  the  required  infonna- 
tion  on  thia  point. 

GrawU^  when  of  the  beat  kind,  ia  extremely  durable,  though  diflteult  to  work  to  a  good 
foce.  It  is,  nevertheless,  much  employed  in  public  works,  and  in  aome  placea,  aa  Aber- 
deen, where  it  ia  very  plentiful,  all  the  private  houaea  are  conatructed  with  it.  Mudi 
of  the  granite  uaed  in  IJondon  is  brought  from  Cornwall  and  Devon,  but  the  moat  durable 
granite  cornea  from  Aberdeenahire.  Thia  is  of  two  kinda,  gray  and  red,  the  latter  beinff 
the  hardeal.    Both  theae  take  a  very  fine  polish,  and  splendid  exami^ea  of  polished 

Suiite  are  produced  in  Aberdeen,  of  which  qiedmens  are  occaaionatty  brought  to  Loo* 
o,  both  of  colomna  and  vaaea,  which  approach  closely  to  Egyptian  granite.  Porphyry 
and  iMtalt  are  too  hard  to  be  uaiBd  for  ordinary  puipoaea.  Other  atones  used  amoQg  ua 
for  buUding  are  hard  limeatonea,  and  anch  stones  aa  are  generally  known  by  the  name 
of  freestone.  The  name  of  frt^tam  ia  applied  to  such  stones  aa  can  be  cut  readily, 
and  aa  well  in  one  direction  aa  another,  not  being  fissile  or  splitting  into  thin  hiyera 
like  slate. 

1I^A«n/iiiiitfpa<sa4aNl^a|MlwA,th9yareeaIledmarblea.  AH  oar  fine  white  maihlea 
are  imported,  for  we  have  none  in  Britain  of  equal  quality  with  foreign,  except  what  ia 
quarried  in  too  email  bloeka,  or  ia  aituated  inconvenient^  for  traasportation.  Though 
moat  of  the  veined  and  cdoored  marUea  to  be  aeen  in  uae  are  alao  foreign,  we  have 
abundance  of  coloured  marblea  in  Devonahire  and  Derbyshire,  aome  of  which  are  of 
oonaiderahle  beauty ;  but  they  are  not  extenaively  employed.  Gray  compact  limestone 
la  diurable,  but  cannot  eaaily  be  worked  into  a  aniooth  face,  and  therefore  ia  not  oaleu- 
lated  to  make  an  elegant  front.  Magneaian  limeatone  ia  an  exoeptioB ;  it  ia  of  a  U^ 
yellow  colour,  extremely  durable,  and  much  employed  in  Yoricahire,  and  thoae  parte  of 
England  where  the  quairiea  are  aitualed,  and  ia  now  uaed  in  the  new  Houaea  of  Par- 
liament. 

The  moat  oaual  atonea  for  the  fronta  of  houaea  in  England  are  the  fireeatooea.  Ooku 
ia  a  caleareoua  freestone,  composed  of  small  rounded  gnioa  teaemUiog  fiah  roe,  whenoa 
the  name.    It  ia  abundant  in  many  of  the  conntiea  of  England. 

84.  BtJh  Mtam  ia  an  oolitic  limeatone,  ao  aoft  that,  when  freah  firom  the  quarry,  it  eaa 
be  cut  b^  a  toothed  aaw  like  wood,  yet  it  hardeaa  conaiderabiy  in  the  air.  All  the  city 
of  Bath  m  eonatmoted  with  it,  and  it  ia  likewiae  now  brought  in  conaideraMe  quantitiea 
to  London,  being  leaa  expenaive  than  Portland  atone,  from  the  faeHtty  with  which  it  is 
out  and  carved ;  but  it  ia  not  durable. 

86.  PorUani  atom  ia  ancitber  variety  of  oolite,  which  haa  been  uaed  in  the  most  impor- 
tant public  boiklioga  in  London,  and  formerty  for  the  paving  of  many  of  tlie  private  edi- 
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flees,  tin  the  iwe  of  stnoeo  in  a  gnat  meatore  anpeneded  it.  It  ia  now  employed  ehieily 
in  siUa,  coping,  atone  staircaaea,  landings,  and  other  aabordinate  parts  of  a  baiUing  for 
which  Bath  stone  is  too  soft. 

86.  SandsUmes  are  freestonea  composed  of  grains  of  sand  cemented  together  naturally : 
they  are  infinitely  various  in  hardneas,  dnrabihty,  and  colonr,  some  being  excellent  for 
the  fronts  of  houses,  while  other  kinds  are  so  soft  as  to  be  totally  unfit,  or  require  being 
protected  by  stucco.  Though  sandstones  are  the  beat  that  conaist  chiefly  of  ailicioua 
particles,  yet  when  the  cement  that  onites  the  gratna  of  aand  is  of  calcareous  or  argilla- 
ceous matter,  the  durability  is  extremely  Tariable,  and  only  experience  can  determine 
whether  they  should  be  employed :  it  is  the  cementing  matter  that  sufiTers  disintegra- 
tion by  Tariotts  causes,  as  the  rain  and  frost ;  and  when  this  is  destroyed,  the  stone  of 
course  falls  to  pieces.  The  commencement  of  this  destruction  may  be  ftequently  ob- 
served by  lichens  growing  on  the  stones,  the  decayed  cement  aflR>rding  a  proper  soil  for 
these  minute  plants. 

Same  kinit  of  sUme  lie  in  the  quarry  im  tori  fnsttet,  seareely,  if  at  all,  in  beds,  and  con- 
sequently they  can  be  raised  in  very  large  blocks  :  of  this  natore  are  most  granites,  por- 
phyries, serpentines,  and  many  marbles,  partieolariy  statnaiy.  Extraordinary  instances 
of  large  blocks  of  these  stones  may  be  seen  in  the  columns  and  obelisks  of  the  ancienta, 
as  also  in  the  walls  of  ancient  cities ;  and  very  large  blocks  of  granite  are  brought  fhnn 
Devon,  Cornwall,  and  Aberdeenshire.  Portland  also  fhmishes  laige  blocks  of  oolite. 
Sandstones  are  always  in  layers  more  or  less  thick ;  some  layers  fhrnishing  good  sand- 
atone  of  considerable  scantling,  while  others  are  only  fit  for  flags  and  paving.  This  is 
owing  to  the  manner  in  which  the  aand  forming  the  stone  has  been  originally  deposited, 
and  many  sandstones  are  farther  deteriorated  by  their  containing  fossil  shells  and  other 
organic  bodies.    When  these  are  numerous,  the  stone  is  seldom  fit  for  fhcings. 

Much  valuable  information  respecting  the  building  stones  of  this  country  may  be  obtain- 
ed by  consiriting  the  Report  made  to  ttie  Commissioners  of  Woods  and  Poreats  on  the 
occasion  of  selecting  the  best  stone  for  the  new  Houses  of  Parliament. 

87.  OfmarhUM  we  have  few  that  are  the  produce  of  this  countiy ;  all  our  best  marblea 
are  hnported  from  the  Continent.  Our  white  statuary  marble  comes  from  Carrara,  in 
Italy.  It  is  beautiful  and  fine  grained,  and  is  used  not  only  for  statuea,  busts,  dec,  bat 
for  the  best  chimney-pieces.  We  have  no  white  marbles  in  Britain  that  can  be  procured 
in  blocks  so  large,  nor  so  fit  for  the  sculptor.  Of  veined  and  coloured  marUes  we  have 
many  in  Britain  very  good,  but  they  are  not  much  in  use,  few  of  them  being  of  such 
richness  as  the  Continental  marbles.  An  interesting  marble  is  found  in  Derbyshire, 
filled  with  firagments  of  the  fossils  called  Encrinites,  which  is  occasionally  employed  for 
chimney-pieces ;  and  there  is  a  great  variety  of  colonred  marbles  in  Devonshire,  which 
deserve  to  be  more  employed.  Black  marble,  as  well  as  several  others,  are  brought 
from  IreUuid.  The  Petworth  and  Purbeck  marblea  were  formeriy  much  uaed  fn  Gothic 
ehurches,  but  they  are  now  little  known. 

We  may  here  observe,  that  English  builders  are  in  the  habit  of  calling  almost  all  stones 
that  take  a  polish  by  the  name  of  marbles ;  but  the  term  should  be  confined  to  co/otrvoM 
9Umea  only ;  leaving  serpentines,  porphyries,  dec.,  to  be  designated  1^  the  names  proper 
to  the  species.  Thus  the  serpentine  of  Anglesea  is  called,  improperly,  Mona  marble : 
it  is  a  beautiful  stone,  and  was  in  considerable  request  some  yeara  ago ;  but  the  quarries 
are  not  worked  at  present. 

SuBiBCT  3. — Mortar  and  Cement. 

88.  Where  waUs  ha»e  been  eonetrueted  wUh  very  large  tmd  heavy  hloeke  of  Hone,  as  waa 
the  case  with  some  in  ancient  Greece  and  Italy,  the  remains  of  which,  odled  Cyclopian, 
are  seen  to  this  day,  no  cement  was  necessary,  the  weight  of  the  masses  being  sufilcient 
to  keep  them  from  being  displaced ;  but  with  bricks  or  stones  of  tbe  ordinary  size,  some 
cement  is  required  to  make  a  firm  wall.  In  conntriea  where  bitumen  ia  {dentiful,  this 
substance  has  been  employed,  aa  was  the  case  in  the  buildings  of  ancient  Babylon,  exist- 
ing remains  of  which  have  been  described  by  recent  travellers.  But  cements  derived 
from  ealcareoua  substancea  are  by  far  the  most  general,  and  are  the  only  onea  used  in 
this  country  for  the  ordinary  purposes  of  architecture. 

Our  common  mortar  is  compoeed  of  lime  made  into  a  paate  with  water  and  saad,  which, 
when  completely  dried,  becomes  of  a  stony  hardness ;  and,  the  strength  of  walls  depend- 
ing much  upon  the  excellence  of  this  material,  it  is  proper  that  the  principles  upon  which 
its  good  quality  depends  should  be  understood. 

89.  Linuj  or  calcareous  earth,  familiar  by  sight  to  every  one,  is  never  found  pure  in 
nature,  but  is  alwaya  combined  with  some  other  substance.  Before  it  can  be  employed 
for  mortar,  it  is  necessary  to  detach  it  from  its  combinations ;  and  all  of  what  is  so  em- 
ployed is  obtained  by  exposing  certain  limestones  to  a  strong  heat,  or  burning  them,  aa 
it  is  termed,  in  a  kihi.  Limestones  consist  of  lime  combined  with  carbonic  acid,  the 
properties  of  which  as  a  gaa  will  be  particularly  detailed  in  our  section  on  Fermentation. 
In  the  limestone  it  ia,  however,  in  a  solid  state,  eombined  with  lime ;  and  the  stone  ia 
what  chemista  term  carbonate  of  Ume,    When  a  red  heat  is  applied  to  limestones,  ths 
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eubonic  acid  Mpnrates  from  the  calcaieotia  earth  in  a  gaMona  atate,  a^d  iliea  oC  leaTing 
the  lime  pure,  which  is  then  called  quieUime.  This  quicklime  differa  essentially  from 
powdered  limestone,  and  frx)m  chalk,  which  is  alao  a  carbonate  of  limet  in  being  caustic 
and  soluble  in  water,  which  the  carbonate  is  not  The  newly-burned  caustic  lime  is  next 
to  be  slacked  by  pouring  water  upon  it ;  the  lumpe  immediately  crack,  fall  to  piecea,  and 
soon  become  a  fine  white  powder,  at  the  same  time  giying  out  much  beat,  which  occa- 
aions  abundance  of  steam.  But  the  greater  part  of  the  water  is  absorbed,  enters  into 
combination  with  the  quiddime,  and  passes  into  a  solid  state  i  for  instead  of  a^moist 
paste  being  the  result,  as  might  be  expected,  the  lime  remains  quite  dry  in  the  state  of 
white  powder.  The  union  of  the  water  with  the  lime  forms  a  kjfdmu  of  lime*  and  ia 
termed  by  builders  aiaeked  time. 

90.  lAmutmu  are  eut/y  iiatmgwuihed  from  oiher  rock»t  by  pouring  upon  them  a  little 
diluted  acid  of  any  kind,  such  as  the  nitnc  or  muriatic :  if  an  effervescence  ensues,  or 
the  rapid  formation  of  minute  bubbles,  the  substance  ia  limestone,  the  bubbles  consisting 
of  the  carbonic  add  gas  which  has  been  liberated  fttim  its  combination,  on  account  of 
the  lime  having  a  stronger  attraction  for  the  new  acid  than  for  the  carbonic  acid.  A 
few  other  minerals  besides  limestone  will  afford  the  same  ^;>pearance  of  efierrescence ; 
hot  as  these  are  not  in  aulBcient  quantity  to  form  large  rocks,  this  test  may  be  consider- 
ed as  practically  aufficient  to  ascertain  limestones. 

Although  all  limestones  consist  essentiaUy  of  lime  and  caihouic  acid,  and  though  lime 
may  be  obtained  fivm  them  all  by  chemical  means,  yet,  practically,  all  are  not  equally  fit 
for  burning  into  lime :  for  instance,  white  or  atatuuy  marble  is  a  very  pure  carbonate  of 
lime ;  but,  when  heated  in  a  kiln,  it  is  sometimes  Uable  to  fall  into  a  coane  powder  be- 
fore the  carbonic  acid  gas  can  be  driven  oflf;*  which  prevents  quicklime  being  obtained 
from  it.  Nor  is  it  necessary  that  the  limestones  should  always  be  of  the  purest  kind  for 
this  purpose ;  for  nuny  limestones  that  contain  a  amaller  quantity  of  other  substances 
make  better  lime  for  mortar  than  the  purest  carbonate  of  lime.  Limestones,  indeed,  may 
be  divided  into  two  kinds,  as  for  as  relates  to  their  affording  lime  for  mortar.  Those 
which  consist  of  pure,  or  very  nearly  pure,  carbonate  of  lime ;  and  those  which,  besides 
lime  and  carbonic  acid,  contain  likewise  a  portion  of  clay,  iron,  magnesia,  and  sometimes 
a  minute  quantity  of  other  matters.  The  lime  procured  from  the  first  is  capable  of  ma- 
king a  mortar  that  dries  hard  in  the  air,  and  which,  when  well  made  and  become 
thoroughly  hard,  will  not  afterward  aoften  in  water ;  but  if  water  be  kept  in  contact  with 
it  before  it  has  dried,  it  wiU  never  set  or  become  hard :  hence  it  is  totally  unfit  for  hy- 
draulic purposes,  or  building  under  water.  On  the  contrary,  all  those  limestones  that 
contain  a  conaiderable  proportion  of  clay,  and  particularly  if  that  be  ferruginous,  afford, 
when  burned,  what  is  called  kffdrmuHc  or  teater  lime,  because,  when  made  into  mortar  by 
the  addition  of  sand  and  water,  such  mortar  sets  hard  even  under  water ;  on  which  ao- 
ooant  it  is  extremely  valuable  for  building  piers,  dodcs,  and  similar  works. 

An  opinion  is  very  generally  entertained  among  builders,  that  the  harder  the  limestone^ 
the  better  must  be  the  lime  obtained  fr«m  it  by  burning.  But  this  is  not  strictly  true : 
chalk,  when  burned  in  the  best  manner,  as  it  was  by  the  late  Lord  Stanhope,  makes  linoe 
as  fit  for  mortar  as  the  hardest  pure  limestone,  provided  it  be  used  for  this  purpose  im- 
Biediately ;  but  it  is  a  fact  of  practical  importance,  that  lime  made  from  soft  porous  stones 
like  chalk  abeoib  frtun  the  atmosphere  the  carlx>nic  acid  which  they  have  lost  in  burn- 
ing, sooner  than  lime  made  from  more  compact  atone ;  and  as  chalk  lime  is  seldom  se- 
cured from  the  aoceas  of  air  before  it  is  worked  into  mortar,  it  has  sometimes  returned 
so  for  to  the  state  of  chalk  as  nearly  to  have  lost  its  binding  quality.  Every  description 
of  lime  should  be  used  aa  fresh  as  possible. 

The  lime  used  for  common  mortar  in  and  about  London  is  made  tnm  white  chalk, 
often  imperfectly  burned ;  but  a  auperior  kind  is  procured  from  employing  the  gray  chalk 
of  Dorking,  which  containa  some  clay,  yet  not  enough  to  form  the  best  hydraulic  lime. 

91.  The  Momd  far  moriar  ahould  conaiat  of  clean,  angular,  ailicious  graina,  not  too  fine, 
and  as  free  aa  possible  from  any  admixture  of  earthy  substances.  River  sand  is  usually 
the  best,  or  pit  sand  if  it  be  of  the  proper  size,  and  not  dirty,  which  it  is  apt  to  be,  clay 
or  earth  of  any  kind  weakening  the  mortar.  Sea  sand  is  improper,  except  it  is  weft 
irashed  to  deprive  it  of  the  salt  that  adheres  to  it,  as  that  v^uld  prevent  the  walls  from 
ever  being  dry,  causing  them  to  attract  the  humidity  of  the  atmosphere.  The  sand  is 
passed  through  a  screen  or  sieve,  to  reduce  it  to  the  proper  degree  of  coarseness ;  and 
what  consists  of  very  small  rounded  grains  is  not  so  proper  as  what  is  rather  coarse  and 
sharp.  Oki  and  hruiBed  mortar  screened,  and  rubbiab  acraped  ijitt  the  roada,  which  some 
bricklayers  are  apt  to  use,  are  improper. 

92.  To  form  mcrtar,  fresh-stacked  lime  is  mixed  up  irith  a  aufllcient  quantity  of  proper 
sand,  water  enough  being  added  to  make  it  into  a  tough  paste.  In  mixing  the  lime  and 
sand  together,  considerable  labour  should  be  used ;  as  it  is  found  that  the  beating  the 
mottar  well,  so  ss  to  incorporate  the  materials  thoroughly,  is  essential  to  make  it  of  good 
quality,  and  fit  for  the  mason  or  bricklayer.  The  inferiority  of  modem  to  ancient  mortar 
has  been  a  subject  of  frequent  remark  and  regret ;  and  the  chief  cause  is,  no  doubt,  owing 
to  the  leas  care  now  taken  in  ^e  aeleetionof  the  materials,  and  the  leaa  labour  bestowed 
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upon  them.  The  lime  emjiloyed  for  Loedee  hoone  is  ■ouwtiBiei  impeifecttjr  bomed ; 
end  faaving  been  eonveyed  mm  e  dieUnoe  of  from  ten  to  twenty  mflee,  withoot  any  pi»> 
caution  to  keep  it  from  the  air,  it  has  often  loat  mudi  of  ita  cementing  propertiea  before 
it  is  need.  This  is  too  frequently  mixed  with  dirty  sand,  except  a  surreyor  sapeiiiH 
tends  the  woric ;  and  the  whole  ia  merely  iooorpotnted  with  a  spade,  in  a  slovenly  man- 
ner, with  too  freat  a  quantity  of  water,  to  aave  iroohle  in  beating  it. 

93.  Hydrmdic  marim^  or  iMter  cenMnto,  are,  aa  we  have  stated,  made  by  noing  lioM 
from  limestones  containing  clay,  geaendly  fomiginoaa,  or  from  other  materials  not  cal*> 
careens,  which  we  shall  describe. 

Limestones  of  this  kmd  are  fonnd  in  variooB  eonntrlea,  thonph  less  commonly  tlum 
pure  limestones.  In  Engkind,  the  most  abundant  material  of  this  kind  is  the  Iamm  Hm^ 
Mtotu,  which  is  found  in  a  belt  stretching  across  Eimlsnd  from  Whitiiy  to  Lyme  Regis, 
in  Dorsetshire ;  and  it  is  likewise  plentifol  ronnd  BaOi,  and  in  several  parts  of  Okmoeo* 
tersfaire.  It  has  long  been  extensirely  woiked  at  Watehet,  Aberthaw,  and  Banow  in 
Leicestershire.  The  Lias  stone,  which  is  fonnd  in  thin  beds  altematiag  with  slaty  day; 
is  of  a  duH  (pray  cdonr  and  earthy  ftactnre,  containing  about  11  per  cent,  of  day  and 
Iron.  The  hme  made  from  it  was  employed  socoessiUly  by  Smecton  m  cetuinuiing  tk» 
Eddyatone  Ugkthoiue,  mixed  toUh  PoMtoUam.  In  Bath  and  other  plaees  this,  with  sand, 
forms  the  common  mortar,  which  is  excellent  In  London  it  ia  little  need,  from  its  prion 
being  S6  per  cent,  more  ^an  that  of  Dotting  lime ;  bat  it  is  empkvyed  in  a  cheap  and 
good  stucco.  There  are  a  few  other  sobstancea,  not  eakareons,  that  ara  stOl  superior 
to  those  we  hate  mentioned,  for  their  property  of  censing  mortar  to  haiden  under  water. 

Ptnzolana  is  brought  from  Ponnoli,  near  Naplea,  and  consistB  of  Toleanic  ashes  that 
haye  concreted  into  a  oellolar  mass  of  a  baked  appearance  and  rasty  edoor.  It  was  this 
materia]  that  enabled  the  Romans  to  oonstroct  those  remarkable  mdea  and  summer  re- 
treats in  the  bay  of  Bai»,  the  ruins  of  which  may  yet  be  traeed  ia  the  sea.  When  mixed 
in  proper  proportion  with  mortar  made  with  oommon  lime  and  sand,  it  causes  it  speedity 
to  set  under  water,  and  become  as  hard  asntene,  affording  the  strongest  water-cement 
known. 

Duieh  tarroM  or  tra»»  is  another  sobetance  nearly  similar,  which  used  formeriy  to  be 
imported  from  Hdland,  where  it  is  extensively  employed  in  hydranho  works.  This  ia 
made  from  a  porous  lava  found  near  Andemach  and  other  places  on  the  banks  of  the 
Rhine :  it  is  ground  to  powder,  for  the  purpose  of  using  instead  of  Poxaoiaaa.  Its  uae 
here  is  now  superseded  by  Parker*s  cement,  which  will  be  described  among  Mtuecoes, 

Grouij  or  liquid  mortar,  is  common  mortar  made  so  fluid  with  water,  that  when  poured 
on  a  course  of  brickwork  when  just  laid,  it  wfll  ran  into  the  joints,  and  cement  the  whole 
together  very  firmly :  this  practice  ia  employed  oecasionajly  where  great  strength  of 
walls  is  required. 

94.  AtphaUe  is  a  material  lately  introdnced  into  building,  and  which  has  some  vnhiabie 
properties.  It  is  a  bituminous  substance,  found  in  Tarioos  places ;  but  perhaps  the  best 
known  to  us  is  that  brought  from  the  south  of  Francs,  where  it  is  found  near  the  town 
of  Seyssel,  on  the  east  of  the  Jura.  It  is  there  dug  aa  a  calcareons  stone  impregnated 
with  bitumen :  this  is  pounded  and  exposed  to  a  strong  heat,  by  which  the  whde  is  fused 
or  rendered  soft ;  when  cooled,  it  is  made  to  form  a  hard  cement.  The  asphalte  is  used 
in  various  ways,  mixed  with  sand,  gravel,  pebbles,  dec.,  aecording  to  the  Tarioos  uses  to 
which  it  is  applied.  It  has  been  largely  employed,  instead  of  stone,  in  the  tniUnrM  or 
side  pavements  in  Paris  and  other  places ;  and  examples  of  this  kind  may  be  seen  til 
various  places  in  London,  whidi  appear  to  answer  very  weD.  This  woaM,  no  doubt,  ba 
imitated  oftener,  but  that  our  abundance  of  good  stone  renders  it  leas  necessary  to  use 
this  resource.  It  is  very  useful  as  floors  in  offices  of  bofldings  of  various  kinds,  being 
perfectly  tight,  warm,  and  impervions  to  vermin.  It  is  said  likewise  to  fonn  excellent 
walks  in  gudens,  and  succeeds  in  terrsces  where  damp  prevaila.  It  is  said  to  be  little 
inflammable  ;  but  it  is  not  used  here  on  roofs,  though  ooeasionally  employed  in  this  man- 
ner on  the  Continent.  There  are  seme  other  varieties  of  the  asphalte,  but  it  is  dttfltenlt 
yet  to  speak  of  their  comparative  merita 

SoBSHOT.  4. — Dmma* 

When  the  plan  of  a  boose  is  completed,  one  of  the  first  things  to  be  done  is  to  insert 
that  of  the  drsiiM,  and  to  determine  in  what  way  the  water  fimn  the  roof  and  other  parte 
should  arrive  at  the  sewers,  cesspools,  or  other  plaoea  for  ita  reception. 

96.  The  drtima  of  a  hmUding  demmd  grtai  aiUmtien  from  the  architect  vrho  plana  them 
in  the  first  instance,  and  they  also  require  to  be  kept  in  the  most  perfect  oider,  to  ensure 
the  safety  of  the  building,  and  the  comfort,  and  even  health,  of  the  inhabitants.  It  is  to 
be  observed,  that  in  the  metropdis  and  its  environs  it  is  necessary  to  comply  with  the 
regulations  in  the  BuiMing  Act  in  the  constraction  of  the  drains,  and  it  is  the  business 
of  the  district  sarveyor  to  see  that  nothing  is  done  contrary  to  that  act  There  should 
be  kept  in  every  house  (though  it  is  seldom  or  never  done)  an  aooarate  plan  of  all  the 
drains,  which  ought  to  be  preserved  frmn  the  time  the  bniMing  was  erected ;  but  if  that 
has  been  negleaed,  then  the  tint  time  tlwy  have  to  be  repaired  or  opened,  a  plan  ahooM 
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be  made  to  refer  te  at  any  thne.  In  this  not  only  tbe  ooone  of  the  drains  ahonld  be 
aocoretely  mailied,  but  likewiee  aik  the  oeaapooiay  stench  traps,  and  sink  sumes ;  also 
the  general  sender.  It  woald  be  still  farther  nseftal  if  sections  were  made,  shownng  the 
enantity  of  slope  or  oorrent  of  the  drains,  their  depth  below  the  floor,  psTement,  &e. 
For  want  of  such  a  plan,  it  is  dilBoolt  to  eonoeive  the  trouble  which  ooeun  when  drains 
fst  ont  of  Older ;  and  sometimee  oneh  nnneeessaiy  expense  is  incurred,  and  even  seri^ 
ons  mistakes  are  made  from  the  bricklayer  who  may  be  empkyyed  not  knowing  their  tnw 
oourBe.  Pavements  and  floon  BMSt  be  taken  op  and  deranged,  in  erder  to  diseover 
Ikem,  or  work  is  carried  on  enoneoariy,  and  fiuls  of  its 
All  small  drains  that  it  ia  neoeiaaiy  to  open  oeeaakHi- 
iBy  when  they  requhre  <deaning  out,  ahonhl  be  of  the 
Ibrm  of  s,  /f .  S3,  with  concave  or  aicbed  botteoDs,  and 
the  tops  flat  and  covered  with  flag  alsnss  or  paving  tiles 
set  in  cement.  The  concave  bottom  enaUea  the  water 
10  coUeet  better  together,  and  to  move  more  fireely  thaa 
when  the  bottoma  are  fiat  Barrel  drains  ^  ;br.  tt,  are 
the  strongest,  but  as  they  cannot  be  opened  without 
breaking  them  up,  they  are  only  used  where  there  is  a 
eonsiderable  ftdl,  and  where  they  are  not  required  to  be 
frequently  opened.  Tbe  &I1  in  a  drain  should  not  be  less 
than  a  quarter  of  an  inch  ia  a  foot.  Sewers  are  generally 
built  of  the  form  represented  at  c,  Ji^.  S8. 

96.  his  of  great  importance  that  the  drains  skoM  he  executed  ts  a  workmanlike  maimer^ 
and  a  proper  cunect  given  to  carry  off  the  water.  *  If  they  are  built  in  a  careless  and  m- 
soificient  manner,  the  hibase  is  very  likely  to  prove  forever  damp  and  unhealthy.  They 
ahonld  be  constructed  of  sound  bricks  with  Roman  cement,  and  every  precaution  should 
be  taken  to  make  them  perform  their  office  with  as  little  looking  at  as  possible. 

97.  When  nothing  ffetents  the  fmd  air  of  drains  from  coming  oui  through  the  apertures 
by  which  the  water  goes  down,  tbe  consequence  is  extremely  dis- 
agreeable, and  even  injnrioua  to  health ;  and  to  obviate  this  efllect, 
the  contrivance  called  a  heU  stench  trap  is  made  at  every  sink.  Fig.  ^ 
94,  s,  A,  c,  represents  the  section  of  a  portion  of  a  hollow  cone  of 
metal,  having  a  short  pipe  in  the  middle  ft,  d ;  and  water  is  put  into 
this  cone  up  to  the  level  a,  e.  A  loose  perforated  cover,  c,  /(see 
section,  and  also  the>^.  below)  is  made  to  rest  on  a  shoulder  on  the 
top  of  the  cone,  and  this  cover  is  perforated  with  two  circles  of  holes ; 
on  the  lower  side  of  this  cover  a  hemispherical  cup  is  fixed,  the  edges 
of  which  dip  under  tibe  surface  of  the  water.  When  water  of  any  e 
kind  is  thrown  on  the  cover,  it  passes  down  through  the  holes  and 
flnds  its  way  under  the  edgea  of  the  inverted  cup,  down  through  the 
tube  d,  and  so  into  the  drain  ;  but  if  any  foal  air  should  come  back 
the  same  way,  before  it  gets  out  it  would  have  to  pass  through  the 
water ;  but  from  its  levity  it  lodges  in  the  top  of  the  hemispherical 
cup,  and  cannot  descend  through  the  water,  except  more  pressure  was  exerted  than  is 
usually  the  case ;  hence  the  cup  dipping  into  the  water  is  a  complete  trap  or  stop  for  the 
air,  and  effectually  hinden  any  bad  smell  or  other  noxious  efflnviie  from  coming  upfirom 
drains,  which,  indeed,  should  never  be  without  this  simple  but  useful  contrivance.  These 
traps  likewise  prevent  the  intrusion  of  rats,  dtc.  This  apparatus, 
hovrever,  is  sometimes  liable  to  be  deranged  by  neglect  or  bad  usage ; 
and  it  is  proper  to  construct  another  kind,  of  brickwork.  Some- 
where in  the  course  of  the  drain  let  there  be  sunk  a  small  square 
well.  Jig.  36,  ^,  gy  built  round  vrith  bricks  laid  in  cement,  and  plas- 
tered on  the  mside  vrith  the  same,  so  as  to  be  completely  water- 
tight and  remain  always  filled  with  water.  Across  this  well  let 
there  be  a  piece  of  paving  stone  so  fixed  that  its  top  may  touch  the 
cover  of  the  drain»  and  ita  lower  edge  dip  below  the  sumce  of  the  water  In  thia  trap  or 
well  On  the  aame  principle  aa  the  bell  trap,  no  air  can  pass  slong  the  drain,  it  beinf 
stopped  by  the  water  below  the  stone. 

A  cheap  trap  may  be  constrncted  of  conmon  red  earth- 
enware, to  be  used  in  places  where  any  vraste  vrater  goes 
down  to  a  drain.  In  jig.  S6,  s,  ft,  c  renesenta  a  piece  of 
coaree  pottery,  of  which  the  horiionlat  part,  St  ft,  is  abont 
nine  inchea  square,  pejforated  wtth  holes;  firom  the  un- 
der side  of  th»  the  piece  e  prajects,  snd  dips  into  the 
water  that  will  always  remam  in  tbe  square  receptacle 
d,  and  whieh  will  overflow  and  Ul  down  by  a  into  the 
drain.  *%•  *•• 

In  cities  and  large  towns  the  drains  are  carried  into  the  conuDonsewen;  bntinplaeee 
where  there  are  no  aewera,  it  ia  neeeasary  to  cany  the  dcains  to  seme  place  where  the 
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wmter  can  be  diaeharged  without  oanaing  a  nniaanoe.  Oeaapoola  or  Unto  bricked  romid 
are  Bometimes  sunk  to  receive  what  is  brought  by  the  draina ;  but  these  ahould  be  avoid- 
ed as  much  as  possible,  as  they  sometimes  generate  foul  air  that  renders  the  place  ui»- 
healthy.  If  used,  their  situations  should  be  well  covered  and  maiked,  and  they  should 
never  be  placed  near  the  foundation  of  a  building,  but  sunk  at  some  distance  from  it.  If 
the  situation  admits  of  it,  the  drains  should  empty  themselves  into  some  running  stream* 
whence  the  foul  mattor  may  be  carried  away,  or  be  discharged  into  some  plMe  so  far 
removed  as  not  to  injure  the  air  of  the  dwelling  by  ita  nozioua  effluvia. 

06.  TTu  sewers  of  Landtm,  in  modem  times,  stand  unrivalled  for  extent  and  excellent 
construction,  and  to  this  must  be  attributed  ranch  of  the  increased  salubrity  of  the  me- 
tropolis, although  a  good  deal  remaina  to  be  done  to  render  them  adequate  to  the  wants 
^  so  immense  a  population.  Hie  great  sewers  are  placed  at  such  a  depth  as  to  draia 
even  the  lowest  parts  of  the  basement  stories,  a  ciicumstance  which  atruck  with  aston- 
ishment some  engineers  who  were  lately  sent  from  Paris  to  collect  information  on  this 
aubiect.  In  meet  cities  and  towna  all  that  ia  attempted,  in  the  way  of  drainage,  ia  to 
get  rid  of  the  mere  surface  water,  and  where  thia  ia  neglected  dangeroua  fevers  are  the 
neqaent  leault 

SoBsacT.  6. — PimniuUm. 

00.  Tosecwre  the  strength  mtd  stabiliiy  of  an  edi/ce,  the  foumiaiion  must  be  laid  in  a  sound 
tmd  substantial  moftner ;  and  yet  this  is  too  often  executed  very  negligently,  from  which 
result  settlemente  and  cracks  in  the  walls,  defecte  generally  incurable,  except  at  a  vast 
expense,  and  endangering  the  safety  of  the  buildinn.  A  house  built  upon  a  rock  ia 
proverbially  safe,  but  aH  rocks  are  not  good  to  build  upon,  only  such  as  are  of  a  firm 
texture.  Some  knowledge  of  the  geological  structure  of  the  country  would  be  useful,  in 
enabling  the  architect  to  judge  well  of  the  nature  of  the  ground ;  somethnes  boring  to 
some  depth  will  be  prudent,  and  every  precaution  should  be  employed  to  avoid  errors 
and  failures  in  the  foundation.  It  is  a  good  rule  never  to  trust  to  "  made  ground,**  that 
is,  such  as  has  been  disturbed  by  man,  but  to  dig  the  trench  for  the  foundation  down  to 
the  original  stratum ;  because  no  earth  that  has  been  once  disturbed  ever  becomes  so 
firm  as  at  first.  No  ground  where  there  are  natural  springs  should  be  built  upon,  except 
great  care  be  taken  that  they  are  well  determined  and  arched  over.  Clay,  gravel,  or 
even  sand,  may  make  a  very  solid  foundation,  provided  their  original  beds  are  reached, 
and  there  be  no  springs  to  aSfTect  them.  All  London  is  built  upon  sandy  gravel,  and  the 
foundations  are  sufficiently  durable  when  they  have  been  built  properly. 

100.  No  general  rule  for  the  depth  of  foundations  can  ajfly  to  every  easSj  such  as  thtt 
given  by  P&Uidio,  that  tbey  should  be  one  sixth  of  the  height  of  the  building ;  but  thia 
must  be  regulated  by  local  circumstances.  To  ascertein  the  nature  of  the  bottom,  the 
ground  should  be  struck  hard  with  the  hammer ;  if  it  shakes,  it  is  loose ;  if  small  parte 
only  are  soft,  they  may  be  removed,  though  it  is  best  to  have  all  the  foundation  leveL 
When,  notwithstanding,  the  ground  is  not  thought  sufiSciently  firm,  recourse  must  be  had 
to  some  precautions.  Piles  may  be  driven,  and  over  them  oak  pUinks  may  be  laid ;  or 
planks  alone  may  be  put  in  the  bottom  of  the  trench :  charring  the  outside  of  these  win 
make  them  endure  longer.  Large  blocto  of  stone  may  likewise  be  laid  down,  particulariy 
at  the  comers. 

101.  Jf  parts  only  of  the  foundation  are  soft,  arches  may  be  turned  from  one  hard  spot 
to  another.  But  the  best  method  of  securing  the  foundation  is  that  which  is  now  very 
generally  practised,  namely,  to  fill  up  a  certain  depth  of  the  trench  with  what  is  termed 
canerete^  or  pebble  mortar,  which  is  composed  of  thin  mortar  made  with  lime  newly 
Blacked,  and  clean  pebbles  or  stone  chippings ;  when  this  becomes  hard,  which  it  does 
in  a  short  time,  the  whole  foundation  seems  as  if  composed  of  a  rock,  which  may  be 
built  upon  without  fear  of  any  cracks  or  settlemente.  This  kind  of  morter  is  by  no 
means  a  new  invention,  though  its  use  has  been  of  late  revived ;  for  it  may  be  seen  in 
our  old  castles  and  other  buildings  of  great  antiquity. 

SuBSBCT.  6.^WaUs  of  Brick  and  of  Stone. 

102.  The  choice  of  materials  for  walls  must,  in  some  degree,  be  determined  by  the  local- 
ity, the  comparative  price,  the  style  of  the  structure,  the  objects  in  building  as  far  aa 
duration  is  concemed,  and  many  other  pointe  which  may  vary  with  diflferent  individnala. 

The  materials  in  general  use  are  brick,  stone,  and  earth  or  PiB6.  The  Building  Act  re- 
quires that  the  materials  of  walls  should  be  of  brick,  stone,  or  artificial  stone,  and  no 
tind)er  to  be  used  in  them,  except  such  aa  is  necessaiy  for  planking,  bridging,  or  piling 
the  foundation ;  and  for  templets,  chains,  and  bonds,  and  also  the  ends  of  girders,  beams, 
puriins,  binding  and  trimming  joists,  or  other  principal  timbers,  observing  alwaya  to  leave 
Si  inches  of  solid  brickwork  between  the  ends  and  aides  of  such  timbers  and  the  timben 
of  adjoining  buildings. 

103.  The  thickness  of  waUs  must,  of  eourse,  be  regulated  by  the  height  and  number  of 
stories  in  the  mansion,  and  the  materials,  whether  of  stone  or  bricks.  It  is  to  be  ob- 
served that-in  bride  walls  the  thickness  is,  in  some  degree,  regulated  by  the  siae  of  the 
bricks :  thus  a  wall  may  be  1,  2,  or  3  bricto,  or  U,  2|,  3i^  dec.,  but  it  cannot  be  1|,  Si» 
dto.,  since  the  bricto  cannot  be  cot  properly.  In  stone  walls  there  is  no  such  limitetion. 


BINT0  on  ns  njitmcm  or  wBj>uro. 


K 


I 


i 


3 


104.  Th€  kwt$t  pari  tf  He  watU  U  itekmMlf  etMei  iU  frstmg,  trtdeh 
•hottld  be  ooDfliderably  thicker  than  the  watt  above,  diminiahing  to  that  of 
the  walls  by  a  set-off  in  each  coune  as  it  riaea.  This,  aa  well  as  the  thick- 
ness  of  the  wall,  ia  rifulated  by  the  Building  Act,  aod  there  can  be  no  better 
rule  than  to  attend  to  its  instmotiona,  even  when  the  building  is  out  of  ita 
limita.    In  the  first,  seoend,  and  third  rates,  the  footing  must  have  a  width  ^^ 
at  least  nine  inches  more  than  the  thickncaa  of  the  waU  above,  and  the  top      '^*  37. 
of  it  shall  be  at  least  six  indies  below  the  suiftce  of  the  lowest  ground  or  adjoining  area, 
and  at  least  18  inches  below  the  suiftce  of  the  lowest  floor  in  the  house. 

106.  Ptutif  f»aUM  are  those  which  divide  one  house  from  another ;  they  must  be  built 
with  good  hncks,  and  the  Building  Aet  ia  veiy  particular  in  requiring  them  to  be  of  a  cer- 
tain thickness,  according  to  the  several  rates.  No  eztemal  wall  can  be  converted  into 
aparty  waU. 

106.  Wkem  wUnu  %•  emfkytd,  the  architect  most  be  guided  partly  by  the  strength  of  his 
materials.  The  operatioa  of  proparing  the  scaffolding,  and  raising  the  wall  with  strict 
adherence  to  the  dimenaiooa  marked  in  the  woridng  drawings,  are  subjects  of  too  techni- 
eal  a  natmra^  be  entered  into  hare,  and  most  be  left,  in  a  great  measure,  to  the  akill  of 
the  tradesmen,  superintended  by  the  surveyor.  A  Urn  general  hints  may  be  mentioned 
aa  things  to  be  attended  to.  Care  being  taken  toprovide  the  beet  bricks  and  mortar,  and 
that  the  briokbcrer  uaes  what  is  teohnicaUy  catted  tiie  proper  bond  in  building,  the  watt 
ahould  not  be  nm  up  too  hast^,  althongh  most  persons  are  desirous  of  expedition ;  in 
particular,  one  part  ahould  never  he  worked  up  higher  than  another  above  a  few  feet  at 
a  time,  aince  aU  waUs  aettle  or  shrink  a  little  when  ntswly  built,  on  account  of  the  soft- 
ness of  the  mortar,  and  if  the  work  be  carried  up  too  rapidly,  cracks  are  apt  to  occur 
from  unequal  settling. 

107.  Jk  iry  tsea£icr  H  i$  luefiU  49  wd  tie  irkkt  before  they  are  laM  down,  in  order  that 
the  mortar  may  adhere  to  them  better;  «id  care  should  be  taken  that  the  bricklayer  fill 
in  properly  the  cavities  that  may  happen  in  the  centre  of  the  wall,  which  they  are  apt  to 
neglect.  WaUs  ahould  not  be  built  in  frosty  weather,  since,  if  the  mortar  should  happen 
to  fieese  while  it  is  wet  or  new,  it  viriU,  on  thawing,  crumble,  and  its  adhesive  property 
be  totaUy  destroyed ;  therefore  such  wall  wiU  have  no  strength  or  durability.  In  stormy 
and  rainy  weather,  the  top  of  the  new  waU  should,  if  possible,  be  covered  witfi  straw  or 
boards. 

108.  JShmnd  tnaUnalB  thoM  be  tteei  in  ike  hweei  part  of  the  toall,  although,  from  this 
MiC  being  concealed,  it  is  too  often  the  practice  to  introduce  materials  of  inferior  quality. 
Flaoe  hrioks  shoirtd  never  be  permitted,  and  only  the  hardest  stocks  employed :  if  they 
should  be  somewhat  overborned,  so  as  to  be  in  some  degree  vitrified,  and  unfit  for  the 
upper  part  of  the  watt,  they  may  do  well  in  the  foundation.  VHien  there  are  piers  in  the 
watt  which  have  to  support  great  weights,  it  may  be  proper  to  turn  reversed  arches,  aa 
in^.  tM,  to  distribute  the  pressure  property  and  prevent  settlements. 
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109.  When  teelle  ere  required  te  he  very  etrong,  it  is  a  good  practice  to 
poor  some  liquid  mortar,  or  frout,  on  the  brickwork  at  every  five  or  six 
courses  which  will  fill  the  joints,  and  set  very  firm.  Also  to  prevent 
any  damp  from  rising  in  the  basement  story,  which,  in  some  situations, 
is  apt  to  be  the  case,  it  is  weU  to  lay  a  couple  of  courses  of  bricks  in 
Roman  cement,  or  asphalte,  a  little  above  the  foundation,  as  this  will 
prove  impenetrable  to  the  wet ;  or  a  row  or  two  of  strong  slates  im- 
bedded in  cement  may  be  laid  in  the  same  place.  It  should  be  a  rule 
never  to  be  broken,  that  the  earth  should  not  be  suffered  to  lie  against 
any  part  of  the  watt  of  the  basement  story ;  since,  if  it  does,  that  part 
of  the  wall  is  sure  to  be  always  damp  within :  an  area,  more  or  less 
wide,  should  be  dug  out  quite  round  the  building.  Kitchens  are  some- 
times rendered  unhealthy  and  scarcely  habitable,  and  the  whole  house 
afibcted  by  damp  and  bad  air,  from  neglect  of  this  precaution.  ^ 

1 10.  The  wtUl  tmer  ail  openinga^  such  as  doors  and  windows,  is  sup-    J 
ported  on  the  inside  by  lintels  of  timber ;  hut  on  the  outside  by  bride 


arches.    These  are  of  various  kinds ;  a,  fig.  20,  is  a  semicircular  arch,  ^\VV\\lll///7/ 
the  strongest  of  any.   &,  is  a  flag  segment  anA,  executed  over  windows  y^^Wmlla 
in  houses  of  the  most  ordinary  kind  of  brickwork,    e,  is  an  arch  used 
where  great  strength  is  required ;  a  wooden  lintel  is  put  over  the  open- 
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in^,  and  &  aegtaetxX  aicfa  placed  thns  to  reliere  the  lintel  ttom  the  npeiineambent  wei^it 
d  u  Ibe  mode  of  fonniag  the  brick  arches  in  hoQKB  of  the  best  class  :  here  the  lower 
part  of  the  bricks  fonns  b  straight  line  instead  of  a  cnrre,  and  the  bricks  are  cut  and  rub- 
bed BO  as  to  be  all  of  Ihe  wedge  form  t  these  lut  are  tertned  nvf  «<  arches,  and  reqnira 
to  be  very  well  set  with  a  small  joint,  otherwiae  the  bridu  gne  way  and  Ml  dowa. 
111.  TXt  ttoiu  tiiU  1^  vadawt  are  tboee  pieces  at  the  bottom  <«,  jtf.  90)  which  prft- 
jeel  Irom  the  wall  about  two  inehea  to  lain  off  the  rain,  and  pr»- 
lent  it  from  running  down  on  the  wall.  These  are  alwara  teft 
It  ODtil  the  brickwoA  baa  had  lime  to  settle  co(n|detol7 ;  tar, 
I  the  pier*  on  each  aide  of  the  window  press,  bj  Ibeir  waigtit, 

e  than  ihe  brickwork  iroinediaieir  nwler  the  opening  of  ibe 

FV'  *<*■  window,  if  Ibe  atone  aill  were  to  be  put  in  while  the  briekwoik 

was  in  the  act  of  eettling,  the  two  ends  of  the  alone  would  receive  more  preasare  Uias 
the  middle,  and  wonld  eoosequenily  break,  AfUr  the  wall  haa  completely  aettled,  or,  aa 
it  is  called,  "  come  to  its  bearing,"  Ihe  stone  aills  are  pot  into  their  places. 

lis.  Tkt  capmg  of  walls  ia  the  course  of  stone  that  is  put  on  the  top,  and  it  isTeryim- 

Canl  that  thia  ahould  be  of  a  good  nisteriaL  Portlaiid  ia  the  best  of  what  is  used  in 
don.  Yoiluhire  stone  ia  put  in  iDferior  hooaea. 
113.  H^A  ropcet  to  (i<  nuBwrv^ikiu^iM^,  in  the  beat  booaea  where  Ike  bdnf 
ia  of  atone,  the  latter  is  aquaied,  bewn,  or  nibbed,  and  laid  with  regnlar  joiots.  The  ti»< 
aide  of  Ihe  wall  ia  eotnetimea  of  brick,  or  roosh  stone,  and  the  outside  easing  itf  smooth- 
ed stone,  termed  atUar ;  in  Ibis  caae  Ihe  asUar  abould  be  well  bonded  with  the  baddng. 
Even  when  the  walls  are  of  brkk,  atone  ia  required  fiir  certain  parts,  as  kerbs,  Hepa, 
landings,  columns,  string  courses,  cornicee,  coping,  balDstrades,  snd  paring  of  halls,  ius., 
though  some  of  these  are  nowexecated  in  Parker's  cement. 

lU.   WsUm  bmiii  mtk  itmtt  not  luw%,  aitd  brou^l  to  a  Mnooth  face,  are  called  nbtU 
ualU ;  and  they  may  he  nneoaraed  or  ooursed,  and  be 
laid  diy,  or  wiUi  aaortar.   When  uncoursed,  the  etooes 
are  used  of  all  siiea  aa  they  oome  out  of  the  qoany, 
the  inteisticea  of  Ihe  large  being  filled  up  with  smaller 
[    le  Ojjig.  SI),  and  sometimes  they  sre  hammer 
i|  dressed  on  the  face.    When  the  wall  is  ooursed,  the 
r  each  course  being  selected  of  the  proper 
aiie,  and  rtni^  dreaaed,  tbey  are  laid  as  at  b.    This 
mode  of  building  is  mu^  used  in  cooBtry  plaoea,  where 
atone  is  [dentiM ;  and  the  mason's  won  may  be  cot- 
ered  with  stucoo  or  rooch-oast. 
.       116,  J^,  or  earth  compresBed  in  mould,  ia  a  m*- 
I  terial  very  common  in  some  parts  of  France,  and 
i   houses  built  in  this  way  are  both  wann  and  eomfort- 
aUe ;  but  it  is  Utile  employed  in  this  coDnlry.    Walla 
lo  cottages,  and  are  not  to  be  reconMiended. 
ScaaaCT,  7. — ChnMuyi. 
mU  tht  dumnty  jert^aea  hamng  bten  ieUmmtci  m  At  greuni-pkK, 

' *  them  out  with  can,  and  the  carpenter  to  lay  bis  joists  ao- 

oordingir. 

117.  naButUti^JclrtfMru  that  there  ^all  be 
no  timber  over  the  opening  of  any  chimney  for  aop- 
porting  the  hreaat,  but  that  there  ahall  be  an  areh 
of  brick  or  atone,  or  an  iron  bar ;  and  no  limber 
ahall  be  laid  in  the  wall  under  the  hearth  of  any 
chimney  nearer  than  eighteen  inchea  from  the  aur- 
facG  of  the  hearth.  The  hearth  of  every  chimney 
shall  be  laid  on  brick  or  alone ;  and  the  chimney 
shall  have  a  slab  of  stone,  marble,  iron,  or  tile,  at 
least  eighteen  inches  broad,  and  one  foot  longer 
than  the  opening  of  the  chimney ;  aucb  slab  shall 
he  laid  upon  brick  or  atone  trinuners.  In  partv 
walls  there  is  to  be  thirteen  inches  of  brickwork 
bet  ween  the  badta  of  chimneys  on  each  aide  of  lh« 
wall. 

118.  a,  b,  c{fig.  83)r(^£MsU  tit  t^n  of  a  dtim- 
na ;  i,  g,  h,  i  are  the  joista,  and  I  ia  a  abort  joist 
caUed  a  trimmer,  let  into  the  trimming  joiats  g  and 
k,  at  the  same  distance  limn  the  wall  as  the  marble 
riab  is  to  come  lute  the  room.  This  trimmer  is 
shown  at  n,  in  the  section  above,  supposed  to  be 
taken  through  the  dotted  line  in  ibe  plan.    The 
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use  of  this  trimmer  is  to  Bappoit  the  end  of  a  yerj  flat  brick  arch,  seen  in  the  section, 
extending  from  the  wall ;  this  areh  must  be  so  flat  as  to  be  wholly  inelnded,  together 
with  the  thickness  of  the  hearth,  in  that  of  the  floor.  The  breadth  of  the  brickwork  of 
the  chimney  at  b  and  e  is  obliged,  by  act  of  Parliament,  to  be  soch  that  no  woodwork  may 
Ue  nearer  to  the  flues  than  nine  indies.  The  whole  of  the  hearth  and  slab  thns  rests 
upon  bricks  as  a  security  from  fire.  The  depth  of  the  chimney  in  the  wall  is  left  to  the 
architect ;  bat  it  is  generally  from  two  feet  six  inches  to  eighteen  inches.  The  thick- 
ness of  the  brickwork  of  the  chimney  breast,  n,  has  been  usually  foar  inches ;  and  it  is 
supported  upon  a  slightly  cunred  iron  bar.  No  floe  is  now  permitted  to  be  baik  with  an 
angle  less  than  135  degrees,  unless  the  same  shall  be  provided  with  proper  openings,  not 
less  than  nine  inches  square,  and  proper  close  iron  doors,  and  frames  inserted  in  sueh 
openings,  whereby  snch  flue  may  be  swept  by  machinery ;  and  every  salient  or  project- 
ing angle  within  such  plaee  shall  be  rounded  off  four  inches  at  least,  and  shall  be  pro- 
tected by  a  rounded  iron  bar.    See  Sect.  10,  Book  II. 

119.  Perhaps  no  partg  in  buildings  requiring  gpreat  care,  htate  been  eonetructed  with  Use 
core  than  chimne3rs,  fireplaces,  and  floes.  The  inside  of  the  latter  has  been  daubed  over 
with  a  kind  of  mortar,  having  in  it  a  mixture  of  cow-dung  to  prevent  its  peeling  cff,  but 
which  is  liable  to  come  oflTin  sweeping.  Were  the  form  of  flues  eireular  in  the  plan,  in- 
stead of  being  reotangular,  as  they  almost  always  are,  they  would  be  more  easily  cleaned, 
there  being  then  no  angles  for  the  soot  to  lodge  in,  and  th^  would  likewise  draw  better ; 
but,  in  that  case,  a  particular  form  of  bricks  must  be  employed,  except  the  bricklayer 
eould  manage  with  the  ordinary  brick  and  Parker*s  cement,  with  which  the  inside  should 
be  made  perfectly  smooth.  But  since  the  practice  of  sweeping  chimneys  by  climbing 
boys  is  abolished,  many  improvements  will,  no  doubt,  he  made  in  the  oonstnlction  of 
flnee.  For  the  construction  of  chinmey  fireplaoes,  see  Book  II.,  **  On  Wanning  Dome»- 
tio  Ediflees.^' 

120.  Chimney  tope. — ^These  are  often  neglected  by  the  architect,  and  left  to  the  brick* 
layer.  Nothing  can  be  more  unsightly  than  the  appearance  of  a  plain  stack  of  chimneys 
etrrying  a  row  of  common  red  chinmey  pots,  as  a,  fig, 
83.  Much  more  taste  vras  displayed  by  our  anceston, 
who,  in  old  English  mansions,  designed  the  chimney 
shafts  in  an  ornamental  manner,  that  is  now  imitated 
in  Elizabethan  or  Gothio  houses ;  but  the  style  of  a 
Grecian  edifice  demands  difiTerent  designs.  The  ar- 
chitect, however,  should  avoid  the  usud  absurdity  of  .  «v»  «« 
a  flnisliing  cornice  supported  by  modiUions  of  any  kind,  'V-  »• 
as  at «,  since  these  represent  the  ends  of  joists,  an  idea  entirely  inconsistent  vrith  the  na- 
ture of  a  chimney  shaft  Chimney  pots  are  frequently  made  square,  as  at  6,  and  have  a 
better  eflTeet  than  the  usual  round  ones,  which,  independently  of  their  form,  have  a  char- 
acter of  meanness,  derived,  perhaps,  from  association  of  ideas,  which  condemns  them  to 
the  poorest  class  of  houses.  The  cowls  to  prevent  smoke,  too  often  disfiguring  them, 
are  proofs  of  ill-constructed  chimneys,  except,  indeed,  there  are  local  circumstances  that 
may  excqse  the  builder. 

SvBsscT.  8, — Pointing  Brickwork. 

121.  Pointing  is  filling  in  the  joints  of  the  brickwork  with  mortar,  or  restoring  this 
when  it  has  been  attacked  by  frost  while  the  building  has  been  going  on,  or  where  it  has 
become  decayed  through  time.  The  old  mortar  is  first  raked  out  by  the  labourer ;  the 
bricklayer  then  wets  the  joints  with  a  brush,  and  fills  them  up  with  mortar  containing  a 
proportion  of  black  scales  from  the  smithes  forge,  which  msJces  a  veiy  hard,  dark  blue 
mortar ;  or  Parker's  cement  may  be  used :  this  is  called /a/  pointing.  If  great  neatness 
is  required,  the  whole  wall  is  well  washed  and  coloured  before  the  pointing  is  done,  and 
a  very  neat  straight  line  is  also  added  by  white  putty,  and  cut  very  smooth,  which  is 
termed  tuck  pointing. 

SuBsaoT.  9. — Stuccoes  and  Raughrcast 

122.  Stuecoee. — ^These  are  compositions  with  which  walls  are  coated,  to  produce  an 
imitation  of  stone ;  but  it  had  long  been  found  very  difllcult  to  form  a  durable  stucco  for 
the  external  parts  of  houses  in  this  country. 

123.  The  exeeUent  etucco  now  familiariy  known  in  London  by  the  neane  of  Roman  cements 
IB  improperly  so  called,  because  it  is  not  the  cement  used  by  the  Romans.  Its  original 
name  of  Parker^e  cement  should  be  retained,  because  it  was  a  discovery  made  by  Mr. 
Parker  about  forty  yeare  ago,  who  still  manufactures  it.  Certain  nodules,  consisting  of 
indurated  clay  with  some  lime  and  iron,  known  long  to  geologists  by  the  name  of  the 
Ludos  Helmootiii  or  Septaria,  were  found  by  him  to  possess  the  property  of  setting  very 
bard  when  burned  and  ground  to  powder,  and  made  into  a  mortar  mixed  up  with  lime 
and  sand :  this  mixture  becomes  hard  in  a  few  minutes ;  so  quickly,  indeed,  that  no  more 
of  the  cement  can  b^  used  at  a  time  than  can  be  worked  up  with  the  trowel  or  other  tool 
immediately,  as  it  sets  idmost  nader  the  workman's  hands.  When  properly  executed,  it 
dues  not  appear  «ver  to  fail,  or  scale  oflTthe  waUs>  as  almost  all  former  atncooes  were  found 


to  do,  Booaer  or  ioter.  And  not  oily  to  it  luod  lor  the  ovitee  of  the  waHt,  bM  It  k 
worked  into  ooniioeo.  mooldingB  of  all  kiode,  and,  in  shoit,  into  nil  the  onaaento  aad 
enrichmenta,  oren  of  Gothic  arehitectmre,  where  atooe  aioooooold  fonneiij  he  em^liyfed. 
It  is  the  moat  perfect  water  cement  in  common  uae  in  thia  oountry,  and  ia  need  in  nil 
cases  where  a  auperior  material  of  thia  kind  for  hutlding  ia  required.  The  nodnlea  fram 
which  it  ia  made  are  found  chiefly  in  the  London  ^lay  at  the  lale  of  Shepey;  hot  thu^ 
occur  hkewiae  at  Harwich,  and  at  Whitlij  in  Torinhire.  It  ia  to  he  obaerved  thai  Ihia 
Btncco  will  not  atand  the  fire,  and  therefore  ahonld  not  be  eaD|>le7ed  in  aetttng  graiea,  or 
in  any  pincea  to  which  the  fire  haa  acoeaa.  All  limeatonea  having  a  oooaiderabte  prapor* 
lion  of  clay  and  inm  will  a^rd  a  aomewhat  aimflar  raaierial :  accordingly,  a  pretty  good 
atucoo  ia  made  from  the  Uaa  limeatone ;  hot,  though  cheaper,  it  is  infenor  to  Parker'a. 

184.  Haiii(wi'«oM»l«ia  another  oemeDthaTiDgTalnnbleprapertiea.  Il  ia  nn  invention 
ofLoriat  ofFrance,  a  ceotniy  ago,  though  paleirted  here.  Linaeed  oil  ia  oaod  in  it,  and 
being  extremely  beautiful,  it  is  aometimea  naed  to  cover  Parker*a  or  other  oeaenl  in  a 
thin  coat.  It  ia  very  dOFaUe,  but  ezpenaive.  It  haa  one  advantage,  that  when  mdied 
to  the  walla  of  apartmenta,  they  may  he  papered  immediately. 

126.  Jfarfm**  pateitf  amnu  m  a  new  oompoaition  which  ia  deacribed  aa  having  amne 
good  propertiea.  It  can  he  made  to  imiiate  Portland  stone  or  oolaared  teaaeni,  aa 
well  aa  mnride.  U  ia  pedectly  hard,  and  extremely  durable.  Moaldinga  can  likewiao  be 
earily  formed  with  it,  and,  oooaequeatly,  walla  BMiy  he  panned.  It  ia  of  modente 
expeaae. 

196.  Ktem*9  fum  mmrbU  etmgiu  ia  a  late  invention,  and  appeaia  to  be  appiufod  of. 
It  ia  of  variona  kinda.  The  coarae  qnditiea  fonn  a  paving  not  diattngniahahle  finam 
alone  in  ooknnr  and  hardneaa,  bat  at  leaa  price ;  one  vnriety  ia  a  doae  imitation  of  mar- 
ble. Our  limita  will  not  permit  ua  to  deacribe  variona  other  atucooea  that  have  been 
invented  and  tried,  which  ia  the  leaa  to  be  regretted,  aince  moat  of  them  have  failed,  and 
are  of  little  me. 

It7.  RoHfrk<ii»img  ia  a  cheap  and  duraUe  method  of  finiahtng  walla  in^lend  of  staeoo^ 
and  is  weU  calculated  to  protect  them  from  the  efiecta  of  the  weather,  hot  ia  ehiatfy  en^ 
ployed  in  amaU  houaea  and  cottagea  in  the  country  bnilt  of  rough  atone  or  nibble.  There 
are  two  kinds  of  rough-caat.  In  the  firal,  the  wall  reoeivee  a  coat  of  lime  and  hair  laid 
on  smooth ;  and  aa  faat  as  a  certain  portion  of  it  is  covered,  the  reagh-oaat  ia  thrown  or 
splashed  against  the  wet  mortar  with  a  large  trowel  Thia  rongh-caat  ia  made  by  re- 
ducing very  fine  gravel  or  coane  aand  to  a  uniform  aiae  by  aifting  or  aereening,  and 
washing  the  earth  away  from  it.  Thia  ia  mixed  with  newly-alaoiwd  lime  and  water  to 
the  conaiatence  of  thick  cream.  Vvlien  the  plaaterer  haa  covered  a  part  of  the  wall  in 
the  manner  mentioned,  he  broahea  it  over  with  a  whitewaah  brnah  dipped  into  the  pail 
with  the  reugh-oaat,  so  as  to  -lay  the  whole  amooth  aad  even.  The  inteaae  white  of  tft» 
lime  is  unpleaaant  to  a  peraon  of  taste,  although,  ia  aome  parte  of  the  country,  many 
delight  in  it ;  hot  thia  white  glare  may  be  eaaily  aoftened,  and  a  atone  ooioiir  prodooed, 
by  putting  into  the  mixture  a  anffieieiit  quantity  of  yellow  or  stone  ochre,  or  Spaniah 
brown,  or  ochra  with  brown  or  black,  to  pradnoe  the  deaired  tint,  it  wiU  be  neeeaaary 
to  try  the  colour  on  a  board  of  a  part  of  the  wall,  and  to  let  it  dry  to  determine  the  exact 
lint,  and  to  put  more  colour  or  more  lime  and  aaad  till  the  tint  be  adjusted.  Either  a 
sufficient  quantity  should  be  made  for  the  whole  building,  or  very  great  care  rauat  be  taken 
to  get  the  same  tint  in  every  quantity  that  id  used,  or  the  colouring  wiU  look  patchy ;  and 
it  is  to  be  observed  that  the  tint  given  must  be  very  li^t,  otherwise  it  may  be  worse  than 
pure  white. 

Another  method  of  nmgh<aiting  is  also  uaed.  Upon  the  first  coat  of  lime  and  hair  there 
is  thrown,  while  ft  is  yet  in  a  soft  state,  a  quantity  of  very  small  angular  fragments  of 
stone,  as  limeatone,  granite,  dec.  These  fragments  being  pressed,  stick  in  the  mortar, 
and  are  firmly  fixed  there  when  the  latter  is  dry  and  hard.  This  mode  is  much  practised 
in  Bristol,  where  broken  spar  from  the  quarries  gives  a  rich  glittering  appearance  to  the 
houses  done  with  it. 

128.  .4  coUmring  for  outiide  walU  may  be  made  of  fre^slaeked  lime,  to  which  a  little 
aulphate  of  iron  added  will  give  a  warm  tint.  Thia  colouring  ia  nseftil  for  a  brtek  house 
that  has  become  black  and  dirty :  it  ahonld  be  done  before  the  wall  is  fresh  poiated,  aad 
if  the  tint  be  well  chosen,  the  house  will  look  neariy  aa  if  juet  built. 

Painting  etone  or  ttueeoed  tooUa  with  oil  coloun  haa  been  found  aometimea  a  good  prac- 
tice, and  preaervea  them  very  much. 

129.  lAmmtikUing  ia  a  waah  made  by  mixing  quick-lime  with  water  alone,  and  laying  H 
on  with  a  large  fiat  brush :  it  is  used  for  areaa  and  similar  places.  If  required  not  to  be 
capable  of  being  rubbed  ofif*,  some  coarae  size  may  be  added. 

An  exeelknt  /Ofie-wctA  for  walls  or  hoarding  of  out-houeea  or  cottages  may  be  made  as 
follows :  Half  fill  with  water  a  tub  of  six  or  eight  gallons,  and  add  to  it  aa  much  of  dean, 
aharp,  and  rather  coarae  aand,  and  of  Dorking  lime  fresh  burned,  in  abeat  equal  quanti- 
ties, as  will  tnake,  when  it  is  well  stirred  up  and  mixed,  a  waah  of  about  the  tbidmeaa 
of  cream.  Lay  this  on  the  walla  with  a  large  brush,  taking  care  to  stir  up  the  mixture 
every  time  the  iMfaah  ia  dipped  into  it,  ao  aa  to  take  up  aa  much  aand  aa  paeaible.    The 
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moie  ftMh  tte  &m  the  better,  wfaiidi,  if  good  «id  piopw  kn  tiio  puipoMi  wiB  nok 
hot 


SuBSKCT.  10. — Carpeniar$*  Work, 

180.  Tboogh  the  briokkyer  ia  the  fint  artificer  who  begipa,  yet  the  eaipenter  ^eiy 
cones  into  aockm.  !■  the  hoUdiog  boaineas  a  diatinetion  ia  made  between  the  artil 
in  wood  who  aaaial  ia  fonniiig  the  carcaaa,  and  thoee  who  execute  the  finiahing  ii 
aanie  matarial,    The  fint  are  teimed  uurpentertj  the  latter  yoiMr«. 

lai.  Timbtr,  Thaoolykiodaof  timber  in  common  uae  for  building  in  this  countr 
oak,  and  fir  or  wood  of  the  pine  tribe ;  the  Iwrmer  ia  by  Ceut  the  atroogeat  and  moat  < 
ble,  hot  likwiae  moal  ezpenaife. 

182.  By  far  the  best  oak  it  of  English  growth.  There  are  two  varietlea  Of  it,  the  ( 
au  rvftsr,  or  oomoMm  oak,  the  moot  abundant ;  and  another  much  more  rare  and 
known,  QuereuM  MfJi^a,  diatingaiahed  from  the  former  by  having  kmg  foot-atalka  I 
leavea.  It  ia  aaid  that  the  iatter  had  been  employed  in  aome  of  the  oMeat  wooden 
in  England,  which  are  naually  auppoaed  to  be  of  cheatnut.  En^Iiah  oak  ia  chiefiy 
ployed  in  ahip-bnildtng,  but  it  ia  likewiae  uaed  in  domeatic  buildinga  whenever  i 
atrength  or  dnrabiliiy  ia  reffuired.  It  ia  the  oi4y  timber  that  can  be  depended  upo 
gmund  joiata,  except  the  aoil  ia  particularly  diy ;  and  it  ia  not  liable  to  be  attacke 
woims,  from  the  gallic  and  tannic  acida  which  it  coataina.  It  ia  alao  uaed  in  wit 
and  door  aiUs,  and  in  all  aucb  parte  as  are  very  liable  to  be  decayed  by  the  weath( 
dampi  It  waa  formerly  moeh  more  extenaively  uaed  here  before  jSr  waa  introduced 
may  be  seen  in  the  internal  finiahinga  and  oarvinga  of  ancient  houaea.  The  varieti< 
fsreigB  oak  ave  very  oooaiderable,  and  aoroe  of  them  are  imported.  An  American  apt 
bffonght  from  Canada  ia  much  inferior  to  Engliah  oak,  being  light,  apongy,  and  not  dur 
Oak  ia  likewiae  brought  firom  Norway.  A  kind  of  oak  cAed  iMtiwcaf  ia  now  much 
ployed  in  finiahing  and  fomitora ;  thia  ia  of  a  lifter  colour,  and  cornea  down  the  Rl 
being  inoported  from  Riga.  Oak  flouriahea  beat  in  clayey  aoila  -,  and  it  ia  remarked, 
the  elower  the  growth  the  more  durable  ia  the  wood. 

183.  TTu  itrma  Jtr  omd  duU  are  applied  to  the  wood  of  the  pine  tribe,  which  ia  par 
larly  the  **  bnilder'a  timber,"  aa  oak  ia  that  of  the  abip^sarpenter.  The  name  of , 
applied  to  logs  which  are  only  aquared  with  the  axe,  and  to  the  varioua  acantlinga  as 
ont  of  tbem  for  girdera,  joists,  roofing  timbers,  dec.  When  the  wood  ia  aawed  intc 
form  of  planks,  these  are  called  4€iUt ;  whence  this  name,  which  properly  belongs 
to  the  form,  ia  often  applied  to  the  material  itself.  Vaat  forests  of  pine  exist  in 
north  of  Europe,  on  both  aidea  of  the  Baltic,  in  Norway,  Sweden,  Ruaaia,  Prusaia, 
land,  and  Oermany,  firom  whence  the  timber  ia  ahipped  for  us  in  the  ports  of  the  E 
and  Norway.  The  best  fir  is  known  to  us  by  the  name  of  Dantsic,  Memel,  Riga, 
ftooa  the  ports  where  it  is  shipped  under  the  name  of  apara  and  masts ;  and  the 
daala  are  brought  in  vast  quantitiea  from  Chriatiana  ia  Norway,  aa  well  aa  other  p] 


184.  Thtrs  srs  liaa  kindaofpim  wood  prmnpoUy  m  eomnum  un ;  the  red  or  yellow 
the  white.  The  first  is  the  wood  of  the  Pinu$  tylvettris,  or  common  Scotch  fir,  wl 
oontainiiig  a  great  deal  of  turpentine,  ia  the  most  durable ;  thia,  when  aawn  into  d 
ia  uaed  in  work  where  atrength  and  durability  ar^  particularly  required  ;  for  instance 
best  deal  floors  aro  laid  with  yellow  deal.  BaUeuM  are  a  narrow  kind  of  flooring  bo; 
FfaiiAt  are  v«ry  wide  and  thick  deals,  used  for  various  purposes.  White  deal  is  the  \ 
of  the  PinuB  AHu,  or  sprnee  fir,  and  cootaias  less  turpentine  than  the  yellow ;  hen 
is  not  so  dmaUe ;  but  being  easier  to  work,  and  less  liable  to  warp,  it  ia  particularly 
ftal  to  the  joiaer,  and  ia  also  the  eheapeat.  A  great  deal  of  Scotch  fir  growa  in  the  r 
of  SeoClaad,  where  it  ia  aawed  up  for  uae  in  that  oountiy,  but  thia  doea  not  come  inU 
Engliah  market  A  few  other  varietiea  of  fir  are  grown  in  varioua  parte  of  Britain, 
are  employed  ia  agricultural  ereetiona,  but  aa  they  are  not  oommon  in  the  building  bra 
we  need  not  enumerate  them.  We  may,  however,  except  the  larch.  Ptmu  larix,  « 
is  now  exteaaiTely  planted  in  SoatUod,  and  proves  an  extremely  durable,  as  well  as  t 
tifid  wood. 

186.  The  Amtriemt  pine  (Pimu  Strohne)  brought  here  from  Canada  ia  light,  aoft, 
of  a  eleaa  grain,  belonging  to  the  white  pinea ;  hence  it  ia  very  uaeful  aa  deala  in  n 
paita  of  joinera*  work,  particularly  aa  it  may  be  had  of  extraordinary  widtha ;  but 
■ot  atnmg  when  used  as  timber. 

186.  Other  hnde  of  wood  oeoasiooally  used  in  building  will  be  described  under  "  H 
fials  for  Furniture.** 

187.  FreeervMtion  of  wood.  It  is  net  only  necessary  that  timber  of  the  proper 
should  be  employed,  but  that  it  should  be  well  aeaaoned,  by  drying,  before  it  is  put 
the  building,  and  no  part  oontainmg  aap  ahould  be  admitted.  Neglect  of  this  ft-equi 
ia  the  oeoaaioa  of  the  diaeaae  ealled  the  dry  rot,  which  ia  a  decay  of  the  wood,  conn< 
with  the  growth  of  a  minute  plant  belonging  to  the  tribe  of  fun^  which,  finding  th< 
Avonrable  sitaation,  spreada  with  wonderful  rapidity,  and,  feeding  upon  the  juice  oi 

lednoea  the  fihn»  to  an  extremely  brittle  atate,  ao  aa  to  be  uaeleaa  aa  a  aupi 


«nd  if  this  be  dm  atopped,  Ebe  rot  wlD  in  tima  Min  npmi  gntt  ptt%  at  the  Wooiwfc 

through  the  building,  aad  cause  ila  destnicLon.  As  tbe  growth  of  thoM  |daiiti  ia  (wo- 
iDotedby  confined  air,  a  Tree  circulaiioD  of  air  preveula  it :  ilia  proper,  therefore,  hi  baUd- 
inga  of  considerable  magnitude,  to  provide  for  this  bf  haring  stnaU  opeainga  in  the  wsU 
to  allow  the  air  to  circulate  freely  round  Ibe  principal  timbers  ;  these  tperlur«a  are  daa«d 
on  the  oDtside  bj  iron  gratings.  Whea  the  dry  rot  has  commenced  ita  laTagea,  ibe«« 
can  tnlr  be  pat  a  stop  lo  by  cutting  oal  every  inrt  in  the  least  affected,  and  repUau 
them  by  new  and  sound  materials.  It  ia  riso  Dseflit  to  ehar  all  wood  so  introduoed,  and 
to  wash  it  and  all  Ibe  neighbooring  places  with  ■  solutkw  of  eulpbate  of  iron.  Timber 
to  be  used  for  building  is.  in  somecBsea,  impregnated  with  asotutkia  of  corroaive  subli- 
mate, according  to  Kyan'a  paiept,  which  ia  said  to  prevent  this  disaaao ;  but  aa  this  ia 
eipeneive,  it  is  best  not  to  trust  to  this  or  any  other  pieventiTe. 

138.  It  ii  ittrrahU  for  iurainlity  that  there  sbonld  be  a*  little  woudtwwk  aa  poaadile  in 
wells ;  since,  if  any  of  the  atreagth  is  made  to  depend  npon  wood,  aboald  this  decay,  th* 
failore  of  the  wall  must  be  the  conseqaeiiee. 

139.  Jn  all  nodtrti  hriek  hauti,  c  juaiiiHy  of  timhr  e*iUd  iomd  tisiicr  is  let  iol«  th« 
walla,  to  equalize  the  prcsanre,  and  tie  the  whole  together ;  for  brickwork  alone,  as  it  ia 
executed  in  modem  daya,  would  not  be  sofficient.  A  good  deal  of  the  streagth  of  tha 
walb  depends  npon  the  bond  timber  being  in  snfficient  quantity,  and  properly  placed.  In 
cbeap  houses,  bnitt  on  speculalion,  the  builder  is  too  apt  to  be  acanty  in  Ifaia  part  of  tho 
work  :  and  sometimes  the  timber  is  not  of  the  best  quality ;  when  it  decays,  the  aale^ 
or  the  bricltwork  is  endangered.  Bond  timber  is  sektom  reqaiaite,  and  ia  not  desirable, 
in  the  basement  story :  in  the  parlour  story  there  are  generally  two  or  three  titm  of  it ; 
and  [be  timber  is  cut  so  as  to  agree  with  the  Ihiekt»ese  of  the  brioks.  Piecea  of  thia 
bond  timber,  or  of  oak,  called  waodbricki,  are  also  sawed  into  short  lenftbe,  or  that  of  * 
biiok,  and  inserted  in  various  parts  of  tbe  walls,  for  the  purpoae  of  naiUng  pots  ct  the 
Joiner'a  work  to ;  where  that  is  neglected,  il  ia  frequently  necessary  to  drive  atitmg 
wooden  pings  into  tbe  wall  to  scpply  the  want ;  but  this  is  apt  l«  shake  aad  loaaen  Iha 
wall.  Besides  the  regular  bond  timber,  timbers  of  larger  siie  or  scanlliag  are  laid  at  tha 
top  of  each  story,  to  receive  the  joists  of  the  story  above  it.  These  are  termed  wall 
iilaict  i  and  cars  sbould  be  taken  (hat  each  tier  is  united  legelber  so  as  Ibnn  an  entire 

n  round  the  building,  except  where  Ibe  chinmey  fluaa  come ;  and  that  they  are  pro|»- 

■    -  ->  >p[jg  iH,QJ  timbers  are  carried  across  ths  windows  at  first. 

the  earoaas  lb  thoroughly  dry,  and  the  walls  ooBe  to  Iheir 


erly  secured  at  the  ci 
proper  bearing. 


^      140.  Floer  timber:— la  England  floors  are 
I    almost  always  made  of  wood,  and  are  snpport- 
I    ed  by  beams  called  joUu,     At  tha  ocmpleUao 
I   of  each  story  by  the  bricklayer,  the  carpeatei 
I   pata  down  the  varioua  tiiahera  of  tbe  floor, 
I    technically  called  tbe  naktd  fttoring.     These 
;.j   eonaist  of  various  arrangements,  acoordiag  to 
■it   tbe  degree  of  strength  required,  and  the  sias 
I   of  the  apartments.     When  the  apartmenta  are 
j,  .  small,  tiiigU  fioorrng  may  be  aoffioteot.     Ttiie 
''   consists  of  joists  usnally  twelve  iocbea  apart, 
f   simply  laid  trorn  one  wait  to  another  {ff.  Si), 
-'    or  to  a  partition,  Ibeir  ends  resti^  on  the  wall 
•^  plates ;  the  flooring  botvds  beiag  nailed  upon 
the  upper  edgea  of  the  joists,  and  tbe  oeihng 
on  tbe  lower.    The  depth  of  the  joists  is  mwie 
several   times    their   thickneu,   tor   gteater 
atrength,  but  the  latter  should  aever  be  less 
than  two  inches,    a  and  i  are  the  trtmmhig 
jvittM.  a  little  stouter  than  the  rest,  lo  leoeivo 
the  trimmer  c,  that  supports  one  end  cf  the 
brick  aroh  called  Ibe  bridt  IrimoMr,  aa  has  been 
*  rig.  M.   *  already  explained  under  chimneys.    Thia  kind 

of  floor  rosy  be  made  considerably  stfRhr  and  stronger,  if  required,  by  puuing  traia  be- 
tween the  joists  in  the  manner  shown  in  the  seciion  d  t.  These  atruts  are  short  piecee 
of  wood,  about  an  inch  thick  and  three  inches  wide,  nailed  on  to  the  jeists,  and  ranged 
in  straight  lines  across  the  floor,  as  axfg  and  k  i,  the  distances  between  tbe  rows  beinf 
about  Ave  or  six  feet.  In  this  kind  of  flooring  the  ceiling  is  apt  lo  cnck.  1 1  »  a  per- 
apeciivB  view  of  a  portion  of  this  floor. 

Ul.  Donhlt  flaoriag  is  superior  lo  single,  in  not  letting  the  sound  peas  through  so 
easily,  and  being  better  for  the  ceilings.  They  are  formed  by  first  laying  down  beana 
acruss,  fh)m  wall  1"  wall,  called  binder;  a  b  and  e  d.  which  carry  the  joists,  then  termed 
hidging  jaitu.  »ee  Jig,  35,  plan,  seciion  i/,  and  perspeelive  view^f  A.  The  binders  am 
usually  placed  about  six  feet  apart :  the  ceiling  juiata  on  which  thelathslbrthepUaleied 
ceiling  are  nailed,  are  let  into  these. 
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1«L  DtatUfimuijiMrnig^Iig.  88,  iten,  Mctkui,  aad  ptmptctire  new,  la  whan  a 


fiw.  U.  rtg.  M. 

T«7  MnHig  beam,  ■  b,  called  a  finfrr,  U  used  to  ohorten  the  beariog,  when  the  aize  of , 
the  room  u  too  lu^  Ibr  bindiog  joists  aloae. 

In  <rei7  large  rooms,  where  a  girder,  coDBisting  of  a  aia^le  piece  of  timber,  would  not 
analain  tlie  weight  without  being  somewhat  bent,  it  is  sti^o^  bj  what  ia  termed  being 
tntttd.  The  usual  truss  coDsiats  of  two  pieces  ofoali,  placed  at  an  angle,  on  the  aanie 
pnncipleaa  Uierafteraofa  roof,  and  inserted  between  the  two  halvea  of  the  girder,  dawn 
<lown  throogh  the  middle,  and  aA«Tward  bolted  together  with  the  tniaa  between,  as  at  c. 
The  whole  is  then  pnt  down  upon  the  walla,  aa  at  ■  i  ia  the  plan,  and  acts  as  a  single 
vnratiff  piece.    Other  modea  of  trassiag  are  in  uae. 

IntotbiagurdertbebiDdingjoistBicand/f  are  &amed,and  npon  them  are  placed  the 
hridgigg  joiatB,  the  ceiling  joists  being  beneath,  oa  in  the  aeetion  A  .i,  and  perspective 
viewB. 

143.  Tlu  ttantling;  or  Ihidmttt  of  the  floor  timberi,  are  regidaled  by  ike  Building  Act. 
No  joiata  of  an]*  floor,  or  raftera  of  any  rooi;  or  qoartera  of  an;  partition,  are  permitted 
lobeflaniedinare  than  twelve  inches  apart;  andnojoislsof  any  floor  shall  have  a  bear- 
ing of  more  than  fiAeen  feet,  and  no  beams  or  girdera  of  any  floor  shall  be  laid  so  ibat 
the  joiats  bearing  thereon  ahall  have  a  longer  baring  than  twelve  feet.  The  scantlings 
•f  Am'  limbera  are  to  be  aa  fallows : 

Joists  with  a  bearing  of 

«  feet  to  e  feet  sh^  be  at  least  e^  Indies  deep,  and  S  inehea  lUek. 
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S  shall  be  cut,  re- 1 
vei'aed,  and  bolt- SIS 
ed,  and  at  least  ) 


■e  paved  with 


njiSie''' 


144.  Thtftoon  of  many  InUXtnM  and  elhtr  effea  in  the  basement  story  ai 

■tone,  for  which  Vorkdure  alalM  are  generally  used ;  hut  where  greater  l 

^red  in  a  araall  hoiue,  the  floors  are  laid  with  boards  nailed  on  joiata,  called  grmmi 
fmtli  or  tUtftrt,  which,  however,  ahould  never  lie  on  the  ground,  but  afaould  always  be 
sapportedboUowuponbriek  walls  afoot  in  height,  to  prevent  the  floors  from  being  damp, 
which  they  are  sure  to  be  when  the  joists  are  laid  upon  the  earth,  the  consequence  of 
which  ia  their  decay  in  a  abort  time.  Ground  joists  are  best  of  oak.  Wood  ahould  be 
ftvoided  as  muoh  as  poaaible  in  the  baaement  story:  the  skirtinga  are  sometime* 
made  of  slate,  cot  and  ground  smooth  for  the  purpose :  this  material  ia  capable  of  being 
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■dTanUgttondjr  applied  iB  rnsDj  p«tt  iorteid  of  mod ;  or  aaumtimiotbmtdataatomKf 

14fi.  mot  i*  (cniwl  F<tfr»V  lit /Inert  ia  very  bmAiI  u  a  aeearit;  agaiiwt  lira,  and  to 
pKvent  Bound  being  heard  ihron^  tbem.  Slipa  of  wood  of  an  inch  square  are  nailed  oa 
tbe  inside  of  all  the  joi«M,  two  inches  frooi  the  bottom,  snd  other  Bunilar  dipa,  Ibrae 
inches  from  the  top ;  a  lajer  of  short  piecea  of  laihs  is  laid  between  each  pair  of  joiaU 
upon  these  slips,  and  iscorereilbj  a  coat  ofline  and  hair:  t?  tbeeenwanaltoUowepMsea 
are  led  between  the  flooring  boards  and  tbe  ceiling  below,  whiefa  ■*— -^—t  the  air  a«B- 
ciently  to  deaden  the  souod,  and,  in  a  great  meaauie,  to  preveat  th«  •preadiof  of  eeoa- 
bualion. 

146.  Partiiioiu. — Some  partitiooa  are  entirely  of  brick,  where  alreogth  requirea  it,  or 
where  a  sburt  bearing  for  the  timbers  of  floors  is  necesaarj ;  but  as  these  take  up  much 
room  and  are  expensive,  tbe  most  usual  kind  in  ordioarj  house*  consists  of  upright 
pieces  of  wood  eawn  into  small  acantlinga,  technically  called  qvvttrvif,  placed  about  * 
foM  spai^  and  oOTered  with  Ulti  aod  [daeter.    The  spaces  between  the  quarters  ara 

acnne times  filled  up  with  bricks  laid  flat,  whi<^  is  tent- 
ed frritk-neggiKf.  In  other  cases,  the  bricka  are  omit- 
ted. When  the  partitions  are  required  to  be  Terr 
ong  Co  carry  weights,  tbey  are  trussed  or  stiffened 
by  brace*,  j^  37.  Partittona  ia  bonses  of  an  ioforior 
kind  are  formed  only  of  wainscotting,  iriiieh  has  the 
great  inoonienience  that  the  Toice  is  easily  heard 
IbroDgb  iL  Tbe  same  thing  happena  in  seme  oaaea 
where  the  quarter  partitioiu  are  left  hollow:  and  to 
prevent  aoond,  u  well  ■•  to  check  the  rapid  apread  of  fire,  if  they  are  not  briek-nogged. 
It  is  best  to  treat  them  nearly  in  the  same  way  as  we  described  in  the  pugging  of  floora, 
only  one  layer  of  lattM  and  mortar  may  be  sufflcienl. 

147.  floof.  Tbe  design  of  the  roof  comes  fiom  the  office  of  the  arefaitect,  bat  ita  exe- 
cution rests  with  the  carpenter. 

When  tbe  domestic  edifices  of  thia  kingdran  wereoonatroetedohi^y  of  tindMr,  abovt 
two  hundred  years  ago,  the  carpenters  were  not  so  well  skilled  in  tba  art  of  euttiag  out 
and  placing  their  beams,  with  a  view  to  economy  and  strength,  as  ttaoae  of  the  present 
day  ;  and  tbe  walls  were  often  unnecessarily  loaded  with  s  profiiaion  of  this  material  in 
the  floora  and  roofs.  The  science  of  carpentry  is  now  better  underetood,  and  strength 
ia  made  to  depend  upon  judicious  framing,  combined  with  lightness,  using  a*  litUe  aa 
possible  of  so  periabaUe  and  eipensive  s  material  a*  wood.  Proportioning  the  acant- 
linga or  thicknesses  of  the  timber  just  to  the  strength  required,  demand*  the  eiereiatt 
of  oonsideruble  skill  and  experience  ;  an  inrh  mora  or  leas  in  tbe  scantling*  matar^jly 
aflTccts  tbe  cost  and  the  strength  of  the  edilice ;  bnt  we  need  scarcely  observe  that  anv 
«Kceas  ia  beat  on  the  side  of  safety.     Theae  acanllings  are  now  regulated  by  the  BirlM- 

In  many  oonntries  where  there  is  little  rain,  as  in  Egypt  end  Asia  Mhior,  tlw  tooA 
are  made  quite  flat ;  but  in  Europe,  in  general,  they  slope  from  one  side  to  the  other,  or 
form  a  rai»ed  central  ridge  between  the  aide  walls.  The  sngle  in  whitA  the  two  vpfa- 
site  sides  of  the  roof  are  thus  raised  is  technically  called  the  puct  of  the  roof.  In  tiM 
northern  parts  of  Europe  the  pitch  has  always  bi-en  more  aeute,  and  ooose^iiMiitly  Iha 
height  of  the  roof  more  considerable  than  wsa  tbe  custom  among  the  Gieelu  and  Ro- 
mans, heavy  faTs  of  snow  demanding  a  high  pitch.  From  Ibia  cause,  the  roofs  of  an- 
cient buildings  nmong  us  were  higher  than  they  have  been  made  since  our  taste  baa 
been  influenced  by  Italian  and  Grecian  architecture.  At  present  it  is  thought  to  hok 
best  to  make  the  pitch  very  low  ;  bat  if  this  is  carried  to  excess,  it  is  difficult  to  prevent 
the  wet  from  insinuating  itself  between  the  Joints  of  the  slates  and  tilea,  except  tbey  are 
filled  witu  cement. 

148.  C<nuttiictio»  of  Ikt  roe/.  If  the  rafter*  a,  i,  in  A,  Jig.  88,  abutted  simply  against 
the  walla  without  any  lit  icsia,  c,  it  is  evident  thai  any  weight 
laid  upon  them  would  have  a  tendency  to  cauae  them  to  open 
and  thruHi  out  the  walls,  which,  in  ordinary  baildinga,  have 

)  not  sufficient  strength  to  resist ;  it  becomes  neceasary,  there- 
fore, to  prevent  this  eflecl  by  having  a  beam  c  connecting  the 
rif.  M.  ends  of  tha  raflars,  which  then  can.  by  iheir  thrust,  only 

stretch  this  beam  like  a  cord ;  and  the  latter  ia,  on  that  sccount,  called  tbe  ix  tttm.  In 
that  case,  the  whale  triangle  seems  like  oae  piece,  and  the  weight  of  the  roof  acts  only 
perpendicularly  on  the  walls  vrithoul  sny  lateral  IhmBl.  Thia 
la  the  first  simple  principle  in  forming  a  trussed  roof.  When 
the  building  is  very  smaD,  and  height  in  the  interior  it  want- 
ed, instead  of  such  a  tie  beam,  the  IslenI  threat  may  be,  in  s 
^  great  measure,  prevented  by  a  horitontal  tie  kept  up  biaher. 

as  at  B    Ac.  '"'  '■-""'  -  —"--  ^■ -  ■"■-  "-'-  -^-^  -  '       ' 

"t-  *■  only  in  smali 
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«<MD^k)itad  •tnoMn  i«  raqoind,  wMik  te  npnMMd  In  ;tr- 


enUf  evei?  aix  or  Mrea  feet,  tbe 

niten  wmI  tie  beuM  are  made 

■tout,  and  couwoied  together  by 

tniMiBg  1  tbew  are  called  prmd- 

fainfitn.  FerpendiciilaT pieon, 

•,eaUediMVpMl(,riBe  fnm  tbe 

eantraof  the  tie  beaau,  1  e,  and 

■trsla,  (  i,  extend  Inm  tbe  ToM  ^ 

«f  tbe  kins  poMa  to  tbe  principa)  <- 

nftera  framed  into  tbe  top  of  tbe 

loBg  poata  and  tie  beama.     On 

tbe  tack  of  these  principal  raf- 

laiB,  and  Bxtaodiag  boriioataUy  rtg.  «. 

tnm  one  aet  of  tbem  to  the  other,  i«  a  piece,  /  g,  Muted  a  fvrttn,  which  aoppofta  tte 

eeomiaQ  niton,  *  i,  t  i,  the  upper  enda  of  whidi  are  nailEd  to  the  n^  ^t^,  i,  and  the 

town  anda  aecured  to  the  boriiootal  ptU  fUu,  I.    Tin  eadoreMk  tieMMa,  ic,  reala 

149.  By  tkt  BmUmg  Ad,  u  waUr  i>  Wind  It  dn>  next  aaj  pobUo  way  frm  ths 
loof  of  an^  bonding,  ezoept  fivnt  tbe  roo&  of  ponieoea  or  othor  entiaiiom  ;  but  to  be 
conTe7ed  bj  metal  p^iea,  or  wooden  tninko,  or  bTKk  or  atone  ftanoBla,  ialo  draina  or 
reaerroira. 

SoiiaoT.  U.—Smitk't  Weri. 

150.  Tliert  u  a  ctrtan  ftmrntily  'fjram  in  tttru  AoKte,  end  to  ezecnte  thia  there  ia  the 
Uackamitb  and  tbe  wbitetmith.  The  fliat  tnasea  aacb  articlea  oal;  aa  do  not  require 
Sling,  grinding,  or  anj  ptoocM  that  renders  hia  work  bright ;  bot  finiifaeB  cTcmhing  i^ 
on  the  anvil,  aa  in  the  making  of  crampa,  iron  ties,  barB,  railing,  chaina.  &c.  'Hie  wbite- 
■nitb  makea  and  finialiea  aitidea  of  iron  and  ueel,  that  are  to  bave  a  bright  lurTace  t^ 
■MaH  of  tbe  Sle  and  taning  lattw ;  to  him,  also,  beloags  tbe  making  aiMl  repairing  of 
locks,  bell-hanging,  dte.  The  carpenter  has  occaBion  for  tbe  blackanaith  to  malre  a  great 
Tarietj  ol  iron  tiea,  straps,  b<As,  nnls,  and  aorewa  for  bis  work,  which  are  alwaja  of 
wniu^t  iron,  and  for  alt  of  whicb  he  giies  bim  the  neceasai?  directions.  The  joiner 
alao  requires  various  aiticlea  of  iron  for  hia  work,  as  well  aa  bara  and  other  faetenJnga 
ibr  doors  and-windowB.  Moat  of  the  articles  nude  by  tbe  whitesmilb  are  purchased  fKoa 
tbe  ironmonger.  Iron  haa,  of  late,  come  much  into  use  in  many  parte  of  buildings  that 
were  fonnerljr  conitrticted  of  wood,  as  in  roofe,  floora,  &c,,  with  the  view  of  rendering  . 
tbem  GTe-praof;  and  man]'  omamemal  parta  are  foond  to  be  made  econoDiicallir  of  cast 
iran.    For  tbe  manuAcIora  of  iron,  see  "  kCaterials  for  FnniituiB." 

ScssacT.  13, — Cowriv*  f"^  Swift- 

151.  Vtriaut  maUrult  art  empUifei  ta  enter  littrtcfi  to  different  parts  of  the  worid, 
according  to  climate  and  tbe  natural  maierialB  ;  but  in  this  counirj  they  are  limited  to 
the  ntetalB,  slates,  tiles,  and  ihaich.  Of  metals,  lead  is  the  best,  requiring  no  repairs  for 
■  long  series  of  years ;  but  it  is  heavy  and  expensive,  and  tbererore  entire  roofs  of  lead 
ate  used  only  in  char^ea  and  other  public  or  raluaUe  buildinga,  or  where  the  roof  ia  re- 
quired to  ballat.  Lead  is.  bowaver,  partially  employed  in  therooCaof  all  private  honsea. 
Btteet  lead  far  thia  purpose  is  of  two  kinds,  tatt  and  naUtd  lead.  Cast  lead  is  made  by 
anflbring  tbe  ntdled  metal  to  rao  oat  of  a  box  through  a  long  boriiontal  slit  upon  a  table 
pr^iared  for  the  porpoae.  The  thiokneaa  of  cast  sheet-lead  varies  from  six  to  ten  poonds 
n  the  superficial  foot ;  seven  pounds  to  tbe  aupertraal  foot  is  the  moet  common.  Milled 
lead  is  produeed  by  PMslng  the  solid  metal  between  steel  roOera,  and  ia  made  of  variona 
thlekneaaee,  from  three  to  Ave  pounds  to  tbe  loot ;  thia  tbiciaess  ia  not  proper  for  flats 
DOT  goiterB,  but  ia  used  for  bipa,  ridges,  llaahings,  dec.  Some,  however,  prefer  stoat 
■Hied  lead  to  eaat,  aa  not  being  ao  liaUe  to  have  the  defects  called  pimlieUt,  which  canae 
leakages  difficult  to  discover. 

Ziu  is  of  late  ocessioaally  oaed  to  oover  roofs,  being  lighter  and  cheaper  than  lead ; 
bat  it  is  not  so  much  to  be  depended  opoit,  oxidating  in  many  cases,  to  which  lead  ia 
sean^y  at  all  liable. 

Cdfperialikewiae  employed  as  roofing  <aeeforther,  "Haierialsfbr  Furniture"),  where 
the  want  of  pliability  hinders  tbe  use  of  the  other  metals,  or  where  great  lightness  is  an 
object ;  but  this  metal  ia  now  almost  superseded  by  tbe  use  of  linc. 

iSfaleisby  ^  the  moat  general  covering  for  tbe  roofa  of  good  houses  in  Britain.  Wheit 
of  the  best  kind,  it  la  light  and  durable.  Tbe  slatea  emjdoyed  are  ebiefly  of  two  kiuda ; 
one  large  and  rather  heavy,  quarried  chiefly  in  WestmorelaDd,  and  uaed  only  in  large 
•diHoes  where  tbe  walls  are  sufficiently  strong  to  support  the  weight,  and  where  durs- 
Ulily,  and  not  cheapness,  is  the  principal  abject.  The  other  kind,  smaller  and  thinner, 
come  priuoipsUy  bom  Nonb  Wales.    The  first  ia  of  a  light  greeuiah  gray  colour,  tly 
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Other  a  dnfc  at  bhilih  gn;.    OT  Webh  due*  tbn«  m 

ragt,  iiKperiaU,  diuham,  and  ladttt.     Excellent  slatea  a: 
Scotlana,  oa  tbe  Eiaedals  alatea,  used  in  Edioburgb. 

163.  To  try  tlu  goodxett  of  ifa/u,  laj  one  in  an  oTen  tiD  perfectly  diy  -,  weigh  it,  and 
then  iounerae  it  in  water  far  some  time.  When  taken  out.  wipe  it  carefiilly  with  a  dry 
clMb,  and  neigh  il  again.  Those  slates  which  ha*e  acquired  the  teast  additional  weight, 
and  consequenilj  have  absorbed  least  water  Trom  being  the  least  poront,  are  the  fitiaat 
for  roofing.  Good  alatea  ahould  be  thin,  dense,  and  of  a  smooth  surface.  Balance  ona 
on  the  finger,  and  strike  it  with  a  hammer ;  if  the  sound  is  clear,  the  slate  maj  be  oon- 
sidereii  as  firm  ;  ifduU,  the  alate  ia  leas  denae,  and  should  be  rejected. 

163.  Before  tkt  tlalei  are  pal  m,  the  rafters  are  coTered  with  boarding,  artd  on  this  Iba 
alates  are  fastened  with  nails,  being  laid  over  each  other,  so  that  the  water  falling  on  anj 
joint,  instead  of  reaching  the  boarding,  Alls  on  another  slate  beneatb,  there  being,  in  Isot, 
n  double  thickness  of  slates. 

Slating  should  he  pointed  on  the  inside,  or  plastered  with  n  o«wt  of  linte  and  hair,  to 
keep  out  the  wind  and  snow  effectually :  thia  keeps  the  ceilingB  dry  and  the  house  warm. 

164.  Patent  tUting  is  done  b;  laying  large  sluas  sida  by  side  on  the  laAnn,  wiibmt 
boarding,  aad  cementing,  and  screwing  filteta  of  alatae  orsr  the  joints.  Thia  kind  of 
slating  maj  be  laid  with  a  pitch  of  only  ten  degrees ;  whereas  ordinary  alating  leqnirM 
at  least  twenty-five  degreea.     It  is  little  used,  the  cenient  being  apt  to  decay. 

166,  TAc  run  Mttr  u  tarritd  naB/ front  ike  reafia  leToral  modes.    The  simplest  and 
DDDst  ancient  mode,  which  is  stitl  practised,  ia  by  driffhig  laaem;  bat  these,  in  the  oM 
maimer,  had  the  great  iocoiiTenience  of  keeping  the  wall  wet,  besides  the  annoyanoe  to 
pereoiu  walking  near.    When  the  eaves  project 
,   eonsiderably.  in  the  manner  of  Italian  buildinga 
(a  mode  that  is  frequently  imitated  here  in  amaU 
'   faoBses).  the  appearanco  ia  pictureaque  from  the 
deep  shadow  thrown  on  the  wall ;  and  the  dis- 
agreeable effect  of  the  water  dn^ping  is  obvi- 
ated by  placing  a  small  leaden  trough,  as  at  a, 
f^.  41,  at  (he  extremity,  to  catch  tl^  water  be- 
fore it  drops ;  from  this  the  water  is  led  into  a 
perpendicular  pipe ;  or,  for  very  small  txiofs,  a 
semicircular  lead  trough  may  be  placed,  as  at  b. 
But  for  large  houses,  and  for  all  those  in  tha 
Btreela,  the  conslniction  of  gutters  and  parapets 
ia  used,  by  which  \h%  rain  and  snow  water  ia  let 
down  iiy  a  pipe  into  the  street  drain.    Great  at- 
tention mast  be  paid  to  these  gutters  on  the  roof,  not  only  with  regard  to  their  firat  con- 
Btmction,  hut  that  Ihey  sre  slwsya  kept  in  proper  repair ;  otherwise,  if  they  are  improp- 
erly formed  or  noglocted,  the  water  will  penelrata  into  the  houses,  and  injure  the  apart- 
meots,  an  accident  to  which  eaves  are  not  bo  liable.     It  may  be  proper  to  notice  a  fiiw 
encumstancea  on  thia  aubject.    All  lead  gutters  maat  have  a  small  degree  of  slope  to 
give  the  water  a  current,  which,  parttcularly  in  those  of  considerable  Iwgth,  inoreaaea 
the  width  of  the  gutter  at  ona  end,  and  tberebn  da- 
*  mands  a  greater  qnanthy  of  lead.     Specnlatora,  te 

Ij^Vi  avoid  expense,  aie  apt  to  make  thU  alope  too  small. 

'  f  The  BheeW  ought  never  to  be  joined  bj  solder,  be- 

cause, if  confined,  the  expansion  in  wartn  weather 
woold  cause  the  lead  ta  craok ;  hut  they  are  connect- 
?  ed  by  drips,  a  kind  of  step  of  two  inches,  tnadeio  lay- 
ing the  boards  for  the  lead.  The  lead  over  tbia  ia  only 
hammered  close,  aa  in  the  black  line,  a,  fig.  41.  and 
not  soldered.  For  the  same  reason  of  saving  lead, 
buiMera  sometimes  make  this  step  too  little ;  and 
when  this  is  the  esse,  the  snow,  in  thawing,  is  liahls 
to  rise  up  in  this  joint,  and  to  damage  tha  ceilings. 
The  lead  of  the  gutter  is  also  made  to  pass  for  seven 
fv-  '»-  or  eight  inches  up  under  the  slates  di,\a  keep  on 

Ihe  wet,  as  is  shown  by  the  dark  lino  at  &  c ,-  and  when  the  lead  is  not  cut  wide  enonsh 
toadmit  of  this,  the  snow  water,  in  heavy  falls,  will  also  gain  entrance  under  the  slates 
At  the  other  edge  the  lead  of  the  gutter  turns  up  against  the  parapet,  as  st  A ;  and  a  alio 
of  lead  called  afUukittg.  as/,  ia  let  into  the  brickwork,  and  turns  down  over  the  lead  of 
the  gutter,  to  prevent  the  rain  insinuating  itself  between  it  and  the  brickwork.  When 
wet  appears  in  the  ceiling  of  Ihe  upper  story,  it  ia  frequently  owing  to  some  of  these  cir- 
cumstances having  been  neglected ;  or.  perhaps,  from  some  crack  in  the  lead.  The  whola 
should  therefore  be  carefully  examined  by  the  plumber ;  but  if  the  defect  arises  Irani  iba 
lead  of  the  gutter  having  bpen  originally  cut  too  narrow,  there  is  no  efiectual  remedy  but 
Ukiag  il  up  and  putting  down  wider  lead— an  operation  both  tedioos  and  expensive.'    It 
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must  be  evident,  therefore,  that,  in  a  new  bailding,  these  pointa  demand  particular  at- 
tention. We  may  here  observe  that,  in  very  heavy  falls  of  snow,  the  wet  will  sometimes 
rise  under  the  slates,  even  when  the  lead  is  of  the  proper  width,  if  the  precaution  be  neg- 
lected of  throwing  off  the  snow  before  it  thaws.  The  ridge  of  the  slates  is  likewise 
covered  with  a  slip  of  lead,  as  also  the  angles  of  the  roofs,  cSled  hipa  and  taUeyt. 

When  the  whole  of  the  roof  is  covered  with  lead,  or  in  flats,  as  the  sheets  must  not 
be  soldered  together,  they  are  joined  by  the  edges  being  hammered  round  a  semicircular 
piece  of  wood,  KJig.  42,  in  the  manner  shown  by  the  daric  lines,  a. 

156.  Tiles  form  a  heavier  covering  for  a  roof  than  slates,  and  are  now  only  employed 
for  offices  &nd  houses  of  an  inferior  class.  There  are  two  kinds  of 
tiles  in  common  use,  vUnn  tiles  and  pantiUt.  Plain  ti]es  are  of  the 
aamo  form  as  slates,  but  are  laid  on  laths  of  oak  or  fir,  and  bedded 
and  pointed  with  mortar.  The  pitch  of  the  roof  requires  to  b«  45 
degrees,  and  the  tiles  require  frequent  pointing.  Pantiles  are  _  ^^  ^ 
curved,  as  in  Jig.  43,  and  are  laid  on  each  other  dry :  they  are  sel-  f^-  <>• 
dom  used  except  in  cowhouses,  sheds,  and  other  oot-buildings.  They  do  not  fonn  ao 
warm  a  roof  as  plain  tiles,  and  are  more  liable  to  be  deranged. 

157.  Tiles,  in  the  form  of  antique  tiles,  fig,  44,  are 
employed  at  present  by  the  Italians.  They  are 
picturesque,  and  are  suited  to  low-pitched  roofs, 
a  represents  one  of  the  tiles,  having  the  edge  turn- 
ed up :  two  of  these,  being  laid  together,  the  tum- 
ed-up  edges  are  covered  by  a  semi-cylindrical  tile, 
ft,  bedded  in  cement.  These  last  are  made  a  little 
tapering  upward,  to  fit  on  each  other,  c  represenfa 
the  appearance  of  the  tiles  when  put  together. 
Tiles  of  this  form  are  alao  made  occasionally  in 
•ome  parts  of  England. 

Common  tiles  are  not  nearly  so  durable  as  slates, 
being  much  affected  by  the  frost :  but  when  glazed, 
as  they  sometimes  are,  with  a  dark  glaze,  they  are  k    ^^ 

very  durable.  'V'** 

when  the  red  colour  of  tiles  is  objectionable,  they  may  be  covered  with  a  coat  of 
anticorrosive  paint. 

In  ornamental  cottages,  a  thatched  roof  often  forms  part  of  their  character.  Thatch  is 
cool  in  summer  and  warm  in  winter ;  but  the  objections  to  it  are,  danger  from  fire,  and 
want  of  durability :  it  is  also  liable  to  harbour  insects  when  it  grows  old.  For  temporary 
constructions,  painted  canvass  may  be  used,  or  even  paper  pitched  and  sanded.  Boards 
or  shingletf  may  likewise  be  employed. 

SacT.  U. — ^DrrAiLs  of  rimsiinfo  tbb  iimitoi. 

168.  Having  now  completed  tHe  skeleton  or  carcass' of  the  house,  it  is  necessary  that  it 
anould  remain  some  time  after  it  is  built,  before  proceeding  to  finish  it,  not  only  that  it 
may  become  thoroughly  dry,  but  that  the  walls  should  settle  in  every  part  There  are 
fi9w  ordinary  buildings  where  some  slight  settlements  do  not  occur  in  the  foundations 
from  the  unequal  pressure  of  the  parts ;  sometimes  these  may  not  be  of  the  smalleat 
consequence,  as  they  soon  stop  entirely :  but  should  the  finishing  be  proceeded  with  in 
too  great  haste,  and  before  this  carcass  is  completely  settled  and  dry,  the  varioua  in- 
ternal works,  if  ever  so  well  executed,  may  be  injured,  and  appear  as  if  they  bad  been 
badly  executed.  Gentlemen  are  often  impatient  to  have  their  house  finished ;  but  it  is 
proper  they  should  be  acquainted  with  the  risk  that  they  nm  by  insisting  on  too  rapid  a 
completion. 

159.  The  finishing  comprehends  aU  the  details  of  work,  hoth  within  and  without,  independ- 
ent of  the  bare  walls,  and  timbers  of  the  floor,  partitions,  and  roof:  it  is  executed  by  the 
joiner,  plasterer,  painter,  glazier,  paper-hanger,  plumber,  smith,  and  ironmonger.  Of 
these  the  principal  is  the  joiner,  who  lays  down  the  flooring-boards,  puts  up  the  stair- 
case, makes  the  doors,  sashes,  window-shutters,  and,  in  short,  all  the  mouldings  and 
finishings  of  wood  throughout  the  house,  together  with  such  parts  of  the  furniture  as  are 
called  ^Ltures ;  he  also  sometimes  supplies  verandas  and  window-blinds :  the  greatest 
part  of  the  joiner*s  work  is  prepared  in  the  shop,  ready  to  put  up.  The  plasterer  coats 
the  walls  withplaster  and  stucco,  and  puts  up  the  ceilings,  cornices,  and  other  plaster 
ornaments.  Tne  house-painter  paints  the  outside  and  inside  work ;  the  glazier  fills 
the  sashes  with  glass ;  the  paper-hanger  covers  the  walls  of  apartments  with  paper ; 
and  the  plumber  supplies  the  water-closets,  and  puts  up  the  necessary  lead  pipea  and 
cisterns. 

The  style  of  finishing  must,  like  that  of  the  exterior,  depend  upon  various  circumstan- 
ces, such  as  the  expense  to  be  incurred,  and  the  condition  and  rank  of  the  proprietor. 
With  regard  to  the  expense,  much  care  should  be  bestowed  upon  choosing  the  mode  in 
which  the  various  works  are  to  be  executed,  and  the  decorations  to  be  tntrodaeed ;  in 
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these,  DOt  uniceiiaeDUy,  nmeb  OBelese  ex- 
pendimre  ie  occasioned,  without  correspond- 
mg  advantage.  In  the  modem  style  of  finish- 
ing our  apartments  it  must  be  admitted  thai 
rast  improvements  have  been  made  of  late. 
The  use  of  oil  paint,  and  the  invention  of  pa- 
per-hanging, have  given  a  lightness  and  airi- 
ness to  our  apartments,  strongly  contrasted 
with  the  heavy  etfect  of  the  dark-coloured 
wainscot  and  dust-collecting  tapestry  of  for- 
mer times ;  while  the  abundant  introduction 
of  light,  by  means  of  targe  panes  of  glass, 
adds  a  cheerfulness  formerly  unknown. 

160.  TTUjtniskinfofaUtktaparimenUmeLjf 
he  designed  and  exkUnUd  previously  to  exe- 
cution, by  drawings  made  in  the  manner 
shown  in  Jig.  46,  where  the  four  sides  are 
«^.  ^.  laid  down  round  the  plan.    On  each  of  these 

the  several  details  may  be  inserted ;  and  even  the  window-curtains  and  fhmiture  maj 

be  shown. 

SuBssoT.  l.^PlaHering  the  WsOr  mad  CeUmg$. 

161.  The  huainete  of  thepUuUrer  commences  as  soon  as  the  brickwork  is  thoroogfaly 
dry,  and  not  before,  otherwise  there  will  be  danger  of  the  drying  and  finishing  of  the 
house  being  protracted,  as  we  have  stated.  The  name  of  this  trade  is  derived  from 
fUtter  of  Parity  the  substance  of  which  all  plaster  ornaments  and  cornices  are  made, 
and  which  is  sometimes  employed,  likewise,  to  mix  with  mortar  fbr  the  plastering  on 
waUs  to  cause  it  to  set  sooner.  It  is  produced  from  a  stone  or  mineral,  called  gypsum, 
in  the  following  manner :  The  gypsum  is  broken  into  small  lumps,  and  submitted  to  the 
action  of  a  heated  oven.  When  cold,  it  is  ground  to  a  fine  powder  in  a  mill,  and  is  then 
fit  for  use.  A  paste  made  of  plaster  of  Paris  and  water,  of  the  consistence  of  thick 
cream,  has  the  peculiar  property  of  setting,  or  becoming  solid,  in  a  few  minutes ;  and 
upon  this  property  depends  the  method  of  making  plaster-casts.  The  moulds  for  these 
casts  having  been  previously  oiled,  the  liquid  mixture  is  poured  into  them,  and  when  it  is 
hard  the  casts  are  taken  out.  This  material  is  so  called  from  its  having  been  originally 
imported  from  Paris,  where  it  is  made  plentifully  from  the  gypsum  of  Montmartre  ;  but 
what  we  now  have  is  prepared  from  gypsum  found  in  Derbyshire  and  other  places ;  this 
is  brought  to  I/>ndon,  where  it  is  calcined,  ground,  and  sold  in  brown  paper  bags.  But 
the  business  of  the  plasterer  is  not  confined  to  plaster-casts ;  he  likewise  lays  on  the 
coatings  of  mortar  to  walls,  partitions,  and  other  places ;  and  he  also  does  the  stucco, 
whitewashing,  and  some  kinds  of  oolouriag. 

162.  Brick  totUU  to  be  plastered  ought  first  to  be  perfectly  dry ;  and  the  process  of 
covering  them  with  plaster  is  termed  rendering.  The  first  coat  laid  on  consists  of  good 
common  mortar,  having  hair  from  the  tanyards  mixed  with  it,  to  prevent  its  cracking. 
The  second  coat,  callea  setting ,  is  done  by  a  finer  mortar,  made  with  lime  and  fine  sand. 
The  lime  used  in  this  case  is  called  fine  stuf^  and  is  prepared  by  slacking  quicklime 
with  very  little  water,  and  afterward  saturatmg  it  with  water  to  excess,  putting  it  into 
tubs  to  settle  and  cause  the  water  to  evaporate ;  by  this  means  a  fine  material  ie  pro- 
cured :  a  nicer  kind  of  it  is  called  putty.  The  use  of  the  second  coat  of  plaster  is  to 
give  a  perfectly  smooth  surface  for  colouring  or  papering.  Sometimes,  if  the  work  is 
required  to  dry  or  set  very  soon,  a  little  plaster  of  Paris  is  mixed  with  it,  and  it  is  then 
called  gauged  stuff, 

163.  In  order  to  secure  the  perfect  dryness  of  plastering  or  stucco  in  good  apartments,  the 
brick  walls  are  generally  battened.  This  is  fixing  on  them  long  upright  slips  of  wood 
called  battens,  on  which  laths  are  nailed  close  together  horizontally,  thus  leaving  a  cavity 
between  the  laths  and  the  walls.  The  plastering  being  laid  upon  these  laths,  no  wet 
that  may  penetrate  the  wall  can  reach  the  plaster :  this  kind  of  work  is  termed  laik  and 
plaster.  The  first  coat  laid  on  consists  of  lime,  sand,  and  hair,  which  is  termed  by  the 
plasterer  pricking  up.  The  next  coat  is  of  a  finer  material,  and  being  laid  on  and 
smoothed  with  a  flat  tool  of  wood  called  a  float,  is  termed /oo/in^.  The  setting,  or  third 
coat,  is  done  with  fine  stuff,  to  which  is  sometimes  added  a  little  plaster  of  Paris,  to 
make  it  dry  quicker  and  be  firmer  for  the  paper.  The  lath  and  plaster  for  partitions  of 
quartering,  likewise  for  ceilings,  is  done  in  the  same  manner.  It  is  to  be  observed  that, 
previously  to  the  plasterer  beginning  to  lay  his  several  coats  of  plaster  on  walls,  the 
joiner  must  fix  his  grounds,  which  are  pieces  of  wood  nailed  to  the  bond  timber  and 
wood  bricks,  projecting  as  far  from  the  wall  as  the  finishing  of  the  plastering ;  and 
to  these  grounds  he  afterward  nails  his  skirtings,  architrave  mouldings  of  doors,  win- 
dows, dec. 

164.  Stucco  for  inside  toaUs  or  partitioni  is  composed  of  fine  stuff  with  fine  washed  sand. 
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in  the  proportion  of  one  part  of  the  hitter  to  three  «f  the  foimer ;  and  sontotimee,  if  it  is 
tequinAl  to  dty  in  a  short  time,  it  is  ^ta^edt  hy  mixmg  a  little  plaster  of  Paris.  Tho 
best  atuceo  for  apartments  and  etaireases  is  hdd  on  a  floated  ground,  and  is  worked  Terf 
eTen  with  a  large  trowel,  till  it  is  as  smooth  as  glass ;  tf  the  stncco  is  not  perfectly  flat, 
the  imegolarities  will  appear  where  it  is  painted  in  ofl :  this  is  called  trowdUd  Hueco^ 
and  is  the  fittest  for  painting  up^n. 

165.  Cormces,  if  tke^  are  large,  are  first  begnn  by  fixinff  wooden  braclcets  in  the  angles, 
and  covering  those  with  laths,  which  leceiye  a  coat  of  common  plastering ;  afterwaitl 
the  mouldings  are  run  in  a  fine  mortar  by  a  mould  made  of  a  piece  of  wood  cut  out  to 
the  profile  of  the  drawing  given ;  and  they  are  finished  by  fine  stuff!  When  there  are 
ornaments  in  the  cornices,  they  are  east  in  plaster  of  Paris,  in  short  lengths,  and  fixed 
op  by  the  pUisterer  in  the  places  aOotted  Ibr  them.  The  modelling  of  these  ornaments 
in  the  first  instance,  from  drawings  made  by  the  architect,  requires  to  be  done  by  per- 
sons of  mat  drill  and  praotice,  who  have  devoted  themselves  to  this  branch  of  art. 

1116.  VeUirtfM  were,  wmt  yeorv  ogv,  very  rnncA  twntXA  wik  puhUingt  and  cmamenii  m 
pUuter ;  but  much  Ubour  aroears  to  have  been  thrown  away  in  this  practice,  as  it  fa 

S sinful  to  look  up  at  sodh  ceinngs.  There  is  now  seldom  more  done  than  to  put  a  large 
ower  in  the  centre  to  bang  the  histre  or  lamps  firom ;  and  this  flower  is  best  made  of 
papier-mach^ :  between  £e  leaves  of  this  ornament  there  may  be  apertnres  for  venti- 
lation. Cornices  are  likewise  much  reduced  from  what  they  were  in  old  houses ;  and 
friesees  behrw  them  are,  in  general,  totally  omitted :  all  which  adds  much  to  the  apparent 
height  and  h^tness  of  tiie  apartment. 

167.  Wkiuwashing,  or  eotouring,  w  the  Uet  operahan  on  eeiSngi,  and  this  Is  sometimes 
used  in  other  places.  Whitewashing  is  done  with  whiting  made  from  chalk.  Balls  of 
whiting  are  broken  in  water;  and  this  is  best  done  over  night.  To  take  off  from  the 
glare  of  the  white,  a  little  blue-black  is  sometimes  added  for  ceilings.  A  quantity  of 
warm  dissolved  size  is  put  to  this,  and  the  whole  is  well  stirred  in  a  yeXL  The  white- 
washing is  laid  on  with  a  large  fikt  brush.  When  old  ceflings  are  whitewashed,  it  is 
difilcult  sometimes  to  hide  the  stains ;  the  best  way  is  first  to  wash  and  scrape  off  with 
a  trowel  the  old  whiting  and  dirt,  the  surface  being  wetted  with  a  fiat  brush,  and  to  stop 
np  all  the  cracks  and  defective  places  in  the  old  work.  In  cornices,  some  pains  is  neces- 
saiy  in  scraping  out  the  leaves  and  ornaments.  The  ceiling  must  dry  thoroughly  after 
this  operation  before  the  whiting  is  attempted.  If  no  size  can  be  had,  a  little  carpenter's 
glue,  boiled  to  the  consistence  of  size,  will  serve  as  a  substitute ;  or  potato  starch  will 
answer. 

166.  The  flooring  hoartu  are  never  put  down  till  the  carcass  and  roof  are  quite  finished, 
and  the  teroporaiy  windows  put  up  to  Iceep  out  the  weather ;  but  the  boards  are  sawn, 
rough-planed,  and  set  up  to  dry  and  season  thonmghly,  which  generally  requires  a  year. 
Oak  was  formerly  used  for  the  best  floors,  and  was  often  laid  in  cnrious  patterns,  <aUled 
nuirquetry ;  but  this  is  now  out  of  fashion  in  this  country,  the  universal  use  of  carpets 
having  superseded  it,  and,  indeed,  rendered  the  appearance  only  of  the  boaids  of  less 
consequence,  regard  bein^  had  chiefly  to  the  floor  being  perfectly  levd  and  tight,  on 
which  account  it  is  essential  that  the  boards  do  not  warp  or  shrii^  after  they  are  put 
down,  either  of  which  ciroumstances  proves  injurious  to  the  carpets.  The  best  wood  in 
general  use  is  yellow  deal ;  white  deal  is  softer,  and  does  not  wear  so  well.  It  is  also 
required  in  the  best  floors  that  they  shall  be  of  clean  deal,  that  is,  without  knots,  sap,  or 
other  blemishes.  The  boards  are  laid  down  and  put  together  in  various  ways,  acconiing 
to  the  kind  of  apartments  and  the  expense  to  be  incurred.  In  the  commonest  rooms  they 
are  simply  nailed  to  the  joists ;  but  in  better  apartments,  to  prevent  water  fhnn  passing 
through  to  destroy  the  ceilings  of  the  rooms  below,  they  are  rebated,  that  b,  the  edge  of 
one  board  is  ploughed  with  a  groove,  into  ^ioh  the  rebate  of  the  next  ■ 

beard  is  inserted.    See  Jiff,  46.    When  the  boards  are  not  all  of  one  ^ 

width,  and  are  laid  down  in  a  particular  manner  several  at  a  time,  the  ^ 

floor  is  called  folded :  this  is  only  practised  in  the  cheapest  and  com-  ^-  46. 

monest  floors.  When  the  joints  of  the  boards  are  all  continuous,  the  boards  being  aB 
of  the  same  width,  the  floor  is  straight  joint ;  of  this  kind  are  all  the  best  floors,  in  which 
the  boards  are  secured  in  such  a  manner  that  the  heads  of  the  nails  are  not  seen  :  the 
boards  are  then  fixed  down  by  means  ofdoweUs  or  pegs  on  one  edge  of  the  boards  going 
into  holes  in  the  o^wsite  edge,  while  these  edges  are  fixed  to  the  joists  by  having  the 
nails  driven  in  slantwise.    The  whole  of  the  floor  can  then  be  planed  off  together. 

160.  in  margueiry,  or  parquetry^  an  ornamental  kind  of  wood  flooring,  small  pieces  of 
wood  of  various  kinds  were  cut  in  certain  patterns,  and  fixed  down  upon  the  flooring- 
boards  :  the  shape  of  the  pieces  was  seldom  more  than  rectangular,  laid  in  various 
ways ;  and  the  wood  was  usually  oak.  It  was  a  kind  of  mosaic  in  wood.  Specimens  of 
it  may  still  be  seen  in  ancient  mansions. 

170.  Mosaic,  or  tesstlated  foaemtnU,  are  not  frequently  executed  among  us  in  oidinaiy 
houses,  though  they  were  much  in  fashion  among  the  Romans ;  beautiful  examples  w 
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them  haye  been  dag  up  in  the  niins  of  their  villaB :  te—efaited  pavemoDte  were  likewite 
executed  in  Gothic  buildtngs  in  this  country  aome  centuries  ago.  Our  custom  of  cover- 
ing all  our  floors  with  carpets  or  mats  renders  these  not  very  neoessary.  The  pave- 
ments of  halls  are  sometimes  decorated  with  black  and  white  marble,  being  laid  in 
squares,  or  octagons ;  but,  in  general,  Portland  or  other  stones  capable  of  being  worlted 
smooth  are  sufficient 

171.  TuMcra  for  paotmenU  are  now  made  by  sereral  manufacturers,  and  they  q)pear 
to  be  coming  into  fashion  in  public  buildings  and  large  manaiona.  Messrs.  Chamberlain 
and  Co.  of  the  porcelain  works,  Worcester,  make  strong  earthenware  tiles,  either  plain 
red,  yellow,  or  decorated  with  various  coloured  patterns  in  imitation  of  old  English  tiles, 
specimens  of  which  remain  in  Westminster  Abbey  and  other  ancient  Gothic  buildings 
Some  are  now  executing  for  the  new  Houses  of  Partiament.  They  are  generally  glaied 
but  may  be  had  also  unglazed.  Tesserse  for  mosaic  pavements  of  a  variety  of  patterns, 
both  antique  and  old  English,  are  likewise  manufactured  by  Wyatt  and  Parker.  An- 
other variety  is  nuide  by  Singer,  of  Vauxhall,  and  has  been  used  in  the  Reform  Club- 
house. 

172.  Floors  are  likewUe  formed  toUk  hricks  and  tiles.  Brick  paving  is  done  either  with 
the  bricks  flat  or  on  edge,  and  laid  in  sand,  or  in  mortar.  Brick  on  edge  paving  in  sand 
is  usually  laid  in  beer  and  coal  cellars,  pantries,  dairies,  or  stablea,  as  the  open  joints 
^ow  the  fluids  to  sink  through  and  escape.  Bricks  laid  in  mortar  make  a  sound  pa- 
ving ;  a  paving  of  tiles  is  neater,  but  not  so  durable  as  one  of  brick  on  edge.  These  kinds 
of  paving  are  nequently  used  in  fannhouses  and  cottages :  floors  in  such  places  are  like- 
wise made  of  various  cements. 

SuBssoT.  8. — Stairease, 

173.  When  ike  staircase  is  of  stone,  Portland  stone  is  the  material  most  eonmionly  used 

in  London :  where  Bath  stone  is  plentiful,  it  is  sometimes 
used,  but  it  is  too  soft.  When  wood  is  used,  oak  is  prefer^ 
able,  and  was  formerly  much  employed ;  but  in  good  onlinary 
houses,  yellow  deal  suffices,  as  the  stairs  are  generally  car- 
peted. Putting  up  a  staircase  well,  and  particularly  the 
handrail,  is  one  of  the  most  difficult  parts  of  the  joiner's 
business,  and  the  most  skilful  hands  are  required  for  it.  The 
size  of  the  steps  is  calculated  by  the  architect,  who  has  to 
consider  the  height  of  the  stories,  and  the  space  in  his  ground 
plan ;  but  he  cannot  depart  much  from  the  customary  height 
and  tread  of  steps. 

174.  A  dog-legged  staircase  is  one  where  there  is  no  well 
hole,  0,  h^fig.  47,  and  the  return  of  the  stair  is  eflected  by 
winders  fixed  to  a  newel.  This  kind  of  stair  is  inconvenient, 
the  width  of  the  steps  being  diminished  to  nothing  close  to 
the  newel :  it  is,  of  course,  limited  to  inferior  houses,  attic 
stories,  dec.  In  the  better  hind  of  staireases  there  are  land- 
ings at  half  the  height  of  the  story,  e  d ;  and  in  plans  it  is  cus- 
tomary to  mark  the  commencement  of  the  flight-steps  with 
lines,  while  the  last  half  is  shown  by  dotted  fines.  A  geo- 
/metrical  staircase^  efis  one  where  the  steps  wind  round  an 
open  newel,  or,  as  it  is  called,  a  veil  from  top  to  bottom.  This 
is  used  in  cases  where  the  light  to  the  staircase  is  admitted 
only  from  a  skylight.    These  may  be  circular  or  elliptical  on 

Fig^iT. the  plan.  The  staircase  is  a  very  important  part  of  a  house ; 

it  should  be  conveniently  situated,  Well  lighted,  and  of  easy  ascent. 

SuBsacr.  A,'-^Doors, 

176.  If  the  doors  are  not  made  of  toood  well  seasoned^  and  executed  in  a  workmanlike 
manner,  they  will  shrink  after  the  painting  is  finished,  and  look  very  ill.  The  locks, 
which  are  of  various  kinds,  and  other  fastenings,  are  parts  of  furniture  that  demand  great 
attention.  To  enable  doors  to  rise  over  the  carpets,  and  yet  be  tight  at  the  bottom  when 
the  door  is  shut,  rising  hinges  are  sometimes  used,  and  are  extremely  serviceable,  cold 
draughts  just  over  the  carpets  being  very  unpleasant  and  injurious,  though  frequently 
unattended  to.  There  are  various  other  inventions  for  this  purpose.  In  laying  the  floor- 
ing-boards, it  is  usually  the  practice  to  make  the  floor  rise  gradually  about  a  quarter  of  an 
inch  under  the  door. 

The  doors  of  apartments  are  always  framed  in  two,  four,  or  six  panels,  which  are 
either  plain  and  square,  or  ornamented  with  mouldings.  Those  of  ordinary  rooms  are  of 
deal ;  but  in  the  best  apartments  of  large  houses  they  are  frequently  of  mahogany. 

SuBsaoT.  6. — Windows. 
170.  Upon  the  judicious  construction  of  the  windows  much  of  the  comfort  of  a  house  depends : 


i 


aiNTfl  oif  Tfls  raACTtoc  or  building. 

bad  sashes  are  a  contitmal  naiaanee,  letting  in  draughts  of  cold  air,  rattlingt  or  re 
frequent  repair.  The  sashes  of  the  present  day,  bnng  with  weights  and  palleyi 
great  iniproTement  on  the  ancient  casements  with  hinges :  when  well  made,  and  • 
materials,  they  answer  very  well ;  they  should  always  be  double  hung,  that  is,  t 
bottom  sash  moveable,  on  account  of  rentilation.  Wainscot  is  the  best  kind  of  w 
sashes,  being  the  most  durable,  and  least  liable  to  shrink.  Mahogany  is  sometioi 
ployed  in  the  best  houses.  Sash  fastenings  should  never  be  omitted,  for  the  pur 
binding  the  sashes  together  to  keep  out  the  cold,  as  well  as  for  security.  Cheap  i 
31  made,  are  far  from  being  economical.  French  sashee  that  come  down  to  th* 
and  open  with  hinges,  are  pleasant  in  drawing-rooms,  or  apartments  that  commi 
directly  with  a  town  or  garden,  but  they  are  apt  to  be  cold  in  winter.  Double  sai 
two  sashes  a  little  way  apart,  little  usiBd  here,  but  nniversal^in  Russia,  are  ezt 
warm,  and  have  the  good  quality  of  excluding  noise,  properties  which  render  the 
suitable  for  certain  situations.  It  is  to  be  obwrved  that  more  light  comes  from  th 
than  from  the  lower  part  of  a  window,  and  therefore,  where  much  ligh^  is  requir 
sashes  should  reach  as  high  as  possible ;  in  low  apartments  the  light  is  often  obs 
by  useless  drapery  of  window  curtains. 

177.  By  the  Building  Act,  all  door  and  w4ndow  frames  are  to  be  set  in  neweli 
eesses,  at  least  four  inches  firom  the  front  of  the  bnUding,  as  a  security  agaii 
sprea&ing  of  fires. 

No  bow-window  or  other  projection  shall  be  built  next  to  any  public  street,  s< 
extend  beyond  the  general  line  of  the  fronts  of  the  houses  in  the  said  street,  exce] 
projections  as  are  necessary  for  copings,' cornices,  facias,  door  and  window  dressi 
for  open  porticoes,  steps,  or  iron  pallisades ;  and  also,  except  shop  windows,  whi 
allowed,  m  streets  thirty  feet  wide  or  more,  to  project  ten  inches  from  the  line 
buOdiug,  and  five  inches  in  streets  of  less  width. 

178.  When  the  sashes  have  been  completely  finished  by  the  joiner,  and  painted 
painter,  they  are  filled  in  with  glass  by  the  glazier,  who  secures  the  panes  by  mc 
potty  made  of  whiting  and  linseed  oil. 

179.  Wmiow  Mkuttera  are  framed  in  the  manner  of  doors,  and  are  made  to  fold 
eral  widths  by  means  of  hinges  to  go  back  into  a  recess  at  the  sides  of  the  wi 
When  the  walls  are  too  thin  to  receive  the  necessary  width  of  the  firont  shuttc 
architrave  is  brought  forward  in  the  room,  or  the  shutters  are  made  to  slide  up  and 

180.  For  the  manufacture  of  glaee,  see  the  article  "  Glass,"  in  Book  V.,  "  Fumii 

181.  There  are  several  kinds  of  glaee  tn  common  use  for  wimimos. — plate  glass, 
glass,  and  common  glass.  Plate  glass  is  by  far  the  best,  though  most  expensive, 
all  distorting  the  objects  viewed  through  it,  whic^  is  more  or  less  the  case  with  a] 
kinds  of  glass.  It  is  often  introdticed  into  the  windows  of  the  best  kind,  as  also  ii 
of  shop  fronts.  Crown  glass  is  always  used  in  the  bes^  windows  in  ordinary  1 
There  were  formeriy  two  kinds  of  glass  made  in  London,  RatcliflTe  crown  and  Li 
crown,  but  from  the  greater  price  of  fuel  in  the  metropolis,  the  glasshouses  are  r 
moved  to  Newcastle  and  Bristol.  Window  glass  being  all  blown  in  circular  plat 
exceeding  five  feet  in  diameter,  these  are  cut  by  the  glazier's  diamoiM  into  panes  < 
oos  sizes,  from  the  part  surrounding  the  knot  in  the  centre  of  the  plate.  Panes  i 
procured  33  inches  by  25.  Glaziers  describe  panes  of  glass  aa  firsts,  seconds,  and 
The  firsts  are  crown  glass,  the  seconds  and  thirds  are  common  and  inferior  glae 
thirds  being  of  a  greenish  tint,  and  used  only  in  very  ordinary  situations.  Panes  < 
are  charged  more  per  foot  as  they  increase  in  size,  because  there  is  more  wast€ 
large  panes  are  cut  from  the  circular  tables  than  where  the  panes  are  small. 

182.  When  Ught  alone  is  required  for  ojpees  where  it  is  not  convenient  to  see  t 
the  glass,  ground  glass,  or  wavy  or  granulous  glass,  is  used :  to  imitate  the  form< 
nomically,  the  effect  may  be  produced  very  nearly  by  dexteroosly  applying  a  h 
|^azier*s  putty,  or  even  thin  size  and  whitiiyg,  or  boiled  starch. 

SuBSBCT.  6. — Ckimney-pieees. 

183.  Ckhnmey-pteees  are  decorations  surrounding  the  openings  of  chimney  firevlac 
the  principal  apartments  they  are  usually  ornamented  more  or  less  with  sculptu 
they  form  a  principal  feature  in  English  honsea  Roles  have  been  sometimes  gi 
writers  on  arohitecture  for  proportioning  the  size  of  the  openings  of  chimneys  to  t 
of  the  apartments ;  but  such  rules  are  not  founded  upon  any  principle  that  can 
mitted.  The  use  of  the  fireplace  is  to  warm  the  aparunent,  and  as  the  mode  of 
plishing  this  eflect  has  varied  through  improvements  in. the  nature  of  the  fuel,  i 
way  of  using  it,  so  the  size  of  the  chimney  opening  has  been  subject  to  change,  \ 
decorations  surrounding  this  opening  have  bosn  modified  accordingly. 

In  the  time  of  Queen  Elizabeth,  when  wood  was  the  fuel,  the  chinmey-openii 
large,  and  the  chimney-piece  reached  nearly  to  the  top  of  the  room.  In  after  timet 
ooal  became  the  fuel,  and  Grecian  arohitecture  came  into  fashion,  the  size  of  th< 
ney  opening  was  reduced,  and  the  chimney-piece  partook  of  the  general  style 
apartment ;  bat  for  a  long  time  the  monldtngs  and  ornaments  were  of  a  massiv 
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AboQt  fifty  yetn  ago  the  modem  Freaeh  taste  began  lo  be  imitated  bore,  and  gieat  ele* 
panee  baa  been  attempted  in  the  design  and  execution  of  cbimney-pieces  suited  to  our 
mpfOYed  fire-grates.  In  ooosequence  of  Count  Rufldfoid^s  principle  of  lowering  tbe  fire 
itself,  the  cornice  of  tbe  chim  ey-pieoes  have  desoeaded  to  a  convenient  height  for 
placing  omaaMots  upon  tbem.  In  tbe  best  npartmenta  cbimney-pieces  are  always  of 
Biaible,  eitber  white  or  eokmred,  tbe  first  being  tbe  most  usual  in  tbe  drawing-room,  and 
die  latter  in  libraries  snd  diniag-rssms.  Those  in  inferior  spartments  and  offices  are  of 
▼arioos  materiala,  as  Portland  stone,  slate,  or  even  wood,  which  may  be  painted  and 
aanded :  cast  iron  is  likewise  sometimes  employed.  Cbimney-pieces  of  all  kinds  may 
be  eoonomically  porehaaed,  ready  made,  at  tbe  abow-«ooms  of  stone  masons  andsculptsiai 
bat  in  tbe  best  bouses  they  are  generaUy  designed  by  the  architects. 

SuBsicT.  7. — Houae  PahiH^g. 

Nmue  pumimf  is  pnotised,  not  only  finr  decoratioa,  but  likewise  tor  tbe  preservaUon 
of  the  woodwooL 

16i.  The  ^flieaHim  tfrnlpanUmfU  omr  ionMt  Is  a  veiy  great  impiovement  upon  the 
practice  of  our  ancestors,  and  has  come  into  general  use  on&  since  about  the  beginnii^ 
of  tbe  last  eentwy.  fieliore  that  time  tbe  woodwork,  both  within  and  without,  was  ^u- 
coiered  with  paint ;  and  we«tiH  see  the  affect  of  this  in  very  old  bouses.  Oak  acquired 
a  very  dark  sombre  colour;  and  when  deal  was  first  introduced,  it  not  being  the  practice 
to  paint  it,the  eObot  was  worse,  as  it  contracted  dirt,  without  admittiog  of  being  so«aaily 
cleaned  by  polishing  and  bmshing  ss  oak.  Oil  paint  not  only  preserves  woodwork  from 
decay,  but  has  the  advantage  of  being  eaai|y  cleaned  by  soap  and  water ;  and  when  at 
last  that  iails,  the  painting  may  be  renewed  at  a  small  expense,  thus  preserving  a  per- 
petual freshness  in  our  ^mrtmeats,  conducive  at  once  to  health  and  cheerfulness.  The 
practice  of  bouse  painting  has  given  rise  to  a  taste  for  deanlinesa  and  elegance  in  oor 
dwellings  that  oonid  not  otherwise  have  been  so  well  attained. 

186.  Then  9Tt  vwrimu  kind»  (/  ftiniing,  according  to  the  natnre  of  the  vehidea  em- 
ployed for  the  colours :  as  oil  painting,  distemper,  and  firesca 

IMw  OU  paintmg  bein^  tbe  most  important  as  applied  to  our  domeatic  buUdinga,  we 
shaU  commence  by  descnbing  it ;  and  first  of  its  materials. 

167.  WMu-lmd  forms  the  basis  of  this  kind  of  paint,  to  which  are  added  a  certaio 
qoantity  of  various  pigments  when  difiTerent  tints  of  colour  are  required. 

188.  Wkit€4€adi»mmitin(UfiiUowmgmmnmn.  Sheetsof  lead  are  rolled  up  aptraBy,  so 
as  to  leave  the  qpsoe  of  about  an  inch  between  each  coil,  and  then  aie  placed  vertically  in 
earthen  pots,  with  a  ledge  in  them  to  support  tbe  lead.  In  the  bottom  of  each  pot  is 
soBse  good  malt  vinegar,  or  pyroligneous  acid.  The  pots  are  then  covered,  and  placed 
in  a  bed  of  horse  dung,  or  of  tanner's  bark.  Tbe  vapour  of  the  vinegar  oxydizes  the  sur- 
face of  tbe  lead,  and  converts  tbe  oxyde  into  the  diacetate  of  lead ;  while  tbe  carbonie 
aoid,  which  is  extricated  in  consequence  of  the  fermentation  of  tbe  dung,  rapidly  decoB»> 
poaes  this  diacetate,  and  converts  it  into  a  uarlMmate  Df  lead,  which  appears  as  a  white 
eniet  upon  the  surface  of  tbe  sheets  of  lead.  Tbe  finest  part  of  this  comes  off  in  flakes, 
forming  what  is  called  jlsie  idUts,  which  is  the  best  of  tbe  lead*  and  is  employed  only  in 
painting  oil  pictures :  this  is  ooUected,  ground  in  water,  made  into  lumps,  and  dried  by 
stoves.  The  plates  are  thus  tresled  repeatedly,  till  they  are  corroded  quite  through,  and 
aU  reduced  to  tbe  state  of  carbonate. 

It  is  necessary  to  observe,  that  in  the  method  just  mentioned,  of  plaorog  the  lead  in 
pots,  the  white-lead  causes  tbe  sheets  to  adhere  .so  firmly  to  the  pots,  that  the  workmen 
are  obliged,  in  order  to  detach  them,  to  knock,  which  occasions  a  great  deal  of  dirt,  ex- 
tremely prejudicial  to  their  healths  By  an  improved  mode,  the  rolls  of  lead  are  plaoed 
on  a  floor  of  boards  pierced  full  of  holes,  and  below  this  floor  tbe  pots  full  of  vinegar  are 
plaoed,  sunk  in  dnng,  tbe  vapour  of  tbe  vinegar  and  the  carbonic  acid  ascending  to  the 
lead  through  the  holes :  this  method  is  not  only  mere  productive  of  wbite-lead,  but  there 
is  no  breakage  of  the  pots,  and  the  rolls  being  well  sprinkled  with  water,  the  dust  is 
avoided. 

The  white-lead,  after  the  flake  white  has  been  separated,  is  scraped  <^  and  tben 
ground  in  water,  and  afterward  saturated  with  Unseed  oil    It  is  then  put  into  firkins 
each  containing  about  three  hundred  weight,  in  which  sUte  it  is  dispensed  at  the  colour 
shops. 

WkUe-^£adj  when  eoU  hy  reiad,  »  frequenOy  fcmnd  adiikeraled  with  powdered  chalk  and 
various  white  mineral  bodies,  that  very  much  injure  Its  quality,  causing  |t  to  have  leas 
body,  and  likewise  to  turn  yellow  when  made  into  paint.  As  much  oflhe  durabUity  and 
beauty  of  tbe  paint  depends  upon  tbe  goodness  of  the  white  e^^)loyed  as  the  basis,  espe- 
cial care  should  be  taken  to  have  this  genuine.  When  a  large  quantity  is  wanted  itS 
safest  to  poTcbase  it  at  the  white-lead  works  where  it  ia  made ;  but  even  there'it  is 
sometimes  not  free  from  adulteration.    It  is  improved  by  keeping. 

Adulteration  with  chalk  may  be  detected  by  dissolving  a  little  diluted  bydrochloiie 
aoid,  filtering  it,  and  adding  a  litUe  oxalate  of  ammonia.  If  chalk  be  in  the  white-lead! 
a  cloudy  white  precipitate  of  oxalate  of  hme  wiU  appear,  which  is  owing  to  the  affinitv 
of  the  oxalic  acid  for  lime,  the  basis  of  chalk.  ^  ~«*"*' 
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NdUmgkam  wkke  to  ft  raperior  Uad  of  wUto-leftdt  UMd  in  the  beit  wmk  in  the  flntoh* 
faig  called  FUUmg. 

189.  Tie  mU  ewnpkiifi  are  thoae  farictiee  whieh  have  a  drying  quality,  which  to  in* 
ereased  by  ait :  anoh  aa  hnaeed  oil,  not  ml,  poppy  oil,  lamp  oil,  and  wahmt  oO.  Thin 
are  all  obtained  by  preaanre  from  the  aeeda  of  the  pianta  after  which  they  are  named, 
and  from  the  manner  in  whieh  they  are  procnred,  they  at  firat  alwaya  oontain  onieitoBe. 

190.  Lhuud  oi/  to  the  only  one  that  to  employed  in  the  large  way  in  hooae  painting : 
it  to  obtained  by  preaanre  from  the  aeed  of  flax ;  and  it  to  afkerward  filtered,  to  clear  it 
of  any  of  the  huaka  of  the  aeed,  and  then  Buffered  to  remain  in  toba  to  preeipitate  and 
clarify.  The  freer  from  oolonr  the  oil  ti^  the  better ;  and  ita  olefurneaa  to  greatly  improved 
by  keephig :  if  kept  for  a  year  or  two,  it  will  depoaite  all  ita  ootoormg  partielea,  and  be 
neariy  aa  tranaparent  aa  water.  In  thto  atate  the  oil  to  called  raio  kmsud  ail;  and  though 
it  haa  of  itaelf  a  drying  property,  yet  paint  made  with  it  would  be  veiy  long  in  drying^ 
and  therefore  meana  are  employed  to  increaae  thto  property. 

191.  OUb  ere  ffwidereddryMv  by  boiling  them  either  alone,  or  with  metaUe  oiydea ;  aa 
litharge,  ceraae,  red-lead,  &o.  The  mucilage  to  anppoaed  to  unite  with  the  oiygen  of 
the  ozyde,  and  the  oil  itaelf  to  then  ready  to  attract  oxygen  from  the  atmoaphere,  and  to 
beoomeaolid.  There  are  ▼ariooamethoda  of  preparing  drying  oil.  Add  to  half  a  gallon  of 
raw  linaeed  oil  aix  onncea  of  litharge,  and  an  ounce  and  a  half  of  white  TitrioL  Boil  tba 
oil  on  theaeorer  a  gentto  fire,  taking  care  to  akim  it  from  time  to  time:  the  matter  which 
riaea  to  the  top,  and  which  to  akimmed  ofii;  to  called  by  the  paimen  Mmmdgt,  or  dryer;  it 
to  of  a  lead  ootour,  and  to  need  for  outaide  work,  and  aometimea  mixed  m  the  dark  eel* 
onn,  to  make  them  diy  quicker.  When  no  more  acum  riaea,  the  fire  to  alopped,  the  oil* 
being  left  at  reet,  gradually  aetttoa  and  clarifiea.  Linaeed  oil  so  prepared  to  add  at  all 
colour-ahopa  under  the  name  of  boiUd  inl.  Instead  of  litharge,  red-lead  or  white-lead  may 
be  used,  or  linaeed  oil  may  be  rendered  diying  without  boiling  by  mixing  one  pound  of 
white-toad  with  a  gallon  of  oil,  and  totting  it  atand  a  week  or  two,  till  the  lead  and  the 
focutont  parte  of  the  oil  haye  anbaided.  Some  eonaider  that  the  beat  way  to  to  boil  the 
oil  aimply  for  a  oonaiderable  time,  without  any  addition. 

/n  baiinf  oiiUit  neeMfetw  to  U  exiPemdy  cm^fiU  to  prevent  any  water  from  eoning 
into  it  whue  boiling ;  for  a  single  drop  would  be  instantly  converted  mto  ateam  by  the 
exceaaive  heat  of  the  boiling  oil  (600  degrees),  which,  by  its  expanaive  power,  wonkl 
force  part  of  the  oil  over  the  sides  of  the  boiler ;  and  thia,  taking  ^xe^  might  oooaaion 
aerioua  accidenta. 

195.  Oil  of  turpentme,  generelly  called  farpt  by  houae  paintera,  and  imptoperly 
termed  "  spirits"  of  turpentine,  to  much  iv  use  aa  an  ingredtont  in  paint ;  and  aa 
ita  history  to  connected  with  several  other  snbstancea  emptoyed,  we  will  give  them 
all  together. 

198.  Commmi  tmrfenlme  to  the  natural  rseinooa  juice  which  exiata  in  treee  of  the  fir 
tribe,  and  may  be  often  observed  exuding  from  a  dral  board  whtoh  to  expoaed  to  the  am* 
partioutorly  in  places  where  there  are  knots,  which  abound  in  it.  It  to  about  the  con- 
aistenoe  of  honey,  of  a  yellowish  colour,  and  to  obtained  in  torge  quantitiea  finom  the  wild 
pine  or  Scotch  fir  (Ptmif  SyhestrU),  but  to  brought  to  ua  chiefly  from  the  nortiiem  coun- 
tries of  £urc»e.  To  procure  the  turpentine,  the  trees  are  atripped  of  their  outer  bark  in 
ttie  month  of  May  for  about  six  inchee,  so  aa  to  expoee  the  inner  smooth  hark,  near  the 
foot  of  the  tree,  where  an  mciaion  to  made  three  inches  square,  and  an  inch  deep.  The 
reainonsiuice  soon  begins  to  exude  in  transparent  drops,  which  fall  into  a  proper  recep- 
tacle. The  turpentine  contfaioes  to  flow  till  September;  and  a  healthy  tree  may  yield 
from  six  to  twelve  pounda  annoailv,  and  that  for  a  cenUny,  Thto  turpentine  conatota  of 
common  reain  and  easonttol  oil  of  tm^entine^ whi^  m^  be  separated  from  eadi  other 
by  distillation. 

194.  Otfo/fitrTeiilme  to  the  easentialdl,  obtained  by  diatilling  with  water  the  oommoa 
torpentine  just  mentioned.  Thu  to  put  into  a  atiU  with  water,  and,  when  heat  to  applied, 
the  oU  of  turpentine  comes  over  with  the  steam,  bemg  found  in  the  receiver  awimmiag 
upon  the  condenaed  water,  from  whieh  it  ia  easily  separated.  About  60  Iba.  of  the  ofl  to 
procured  fifom  350  lbs.  of  good  turpentine.  Thto  process  to  carried  on  both  abroad  and 
at  home;  but  the  oil  drawn  in  thto  country  to  always  preferred.  The  ott  of  turpentine  to 
oaedbythe  pamter  to  mix  with  his  oil  cotoor  to  aasiat  indiymg;  and  it  has  an  advan- 
tage over  drying  oO,  that  it  to  perfectly  transparent  and  eolonrtoaa.  It  has  dso  another 
uaefol  property,  that  of  destroying  the  ihining  or  gtoes  of  common  oil  paint,  aa  we  shall 
describe. 

196.  Chmmtm  htoitH  rvvtn,  or  rosin,  called  alao  colophony,  to  the  aaMd  aubetanoe  that 
remahia  in  the  retort  after  the  dtotiltotion  of  the  oil  of  turpentine. 

196.  Tunenime  MniMA.^Aa  the  common  turpentine  drawn  from  the  tree  consiata  of 
eaaential  o&  of  turpentine,  having  resin  dissolved  in  it,  it  is  evident  that  thto  eeaential  oil 
to  a  aolvent  Ibr  reain.  U  resin  be  therefore  pot  mto  oil  of  tnrpentfaie,  it  will  be  diaadved 
nnd  constitute  turpentine  varnish,  which  may  be  made  thin  at  pleasure  by  adding  more 
of  the  essential  oil.  When  laid  on  with  the  brash,  the  oil  evaporatea  and  leavea  the 
reain  aa  the  varniah.    Smoe  main  to  not  aohiUe  in  water,  tnrpentiao  varaiab  will  raaial 


94  OH  THS  D0MS8T10  BaNDSNCX. 

that  HwA ;  and  as  it  is  tolnble  in  oil  of  tmpratiiie  and  in  apirits  of  wine,  it  maj  be  le- 
moTod  by  either  of  these  Tehides. 

197.  Tsr  u  SM  MNpyrramsitc  tmrpetUHU,  obtaioed  by  cutting  to  pieoea  tiess  of  the  pine 
or  iir  tribe,  and  exposing  them  to  heat  in  a  furnace  or  in  the  open  air.  In  the  latter 
mode  the  wood  is  cot  into  billeta,  piled  up  in  stacks,  and  covered  with  turf  Fire  is  then 
qiplied  to  the  wood,  and  it  is  suffered  to  bum  with  a  slow  smothered  flame,  during  which 
process  the  tar  is  fonned  by  the  partial  decomposition  of  the  resinous  juice,  which  flows 
to  the  bottom ;  the  black  colour  is  owing  to  the  smoke  and  carbon  or  soot  which  is  mixed 
with  the  product.  The  greater  part  of  the  Ur  used  in  England  comes  from  the  Baltie, 
and  is  made  in  the  northern  countries  adjoining  it,  which  abound  in  fir.  In  France  and 
Switierhind  tar  is  produced  by  a  more  economical  process,  and  of  better  quality.  It  is 
there  distilled  from  the  wood  in  large  brick  ovens,  and  the  charcoal  whidi  remains  is 
used  as  fuel. 

196.  Pitch  is  tar  of  which  the  essential  oil  has  been  driven  off  by  boiling.  Tar  difiers 
flpom  common  turpentine  in  having  been  extracted  by  heat  and  bladLened  by  the  process, 
whereas  the  latter  preserres  its  natural  eoloar ;  but  both  contain  the  essential  oil  of  tar- 
pontine,  althoogh  this  can  only  be  obtained  pure  from  the  turpentine.  Pitch  is  prepared 
m  the  countriea  where  the  tar  is  procured ;  and  to  ooBTert  tar  into  it,  boiling  is  all  thai 
is  necessary. 

199.  The  foimUr't  tooU  mn  fenf.  The  brash  which  they  usually  employ,  called  a  fonad 
hruth,  made  of  hogs*  bristles,  is  first  used  as  a  duster,  until  the  ends  of  the  hair  are  ao 
wont  as  to  become  soft ;  it  is  then  better  adapted  to  lay  en  the  colour  and  apread  il 
evenly ;  and  the  mors  it  is  used  the  better,  till  it  begins  to  wear  out.  Smaller  brashes 
are  employed  for  the  bars  of  sashes,  called  MMk-iooU ;  and  a  few  still  smaller  are  want* 
ed  for  drawing  lines,  dfce. 

900.  SomeofUueoUmrM  sm  fttrehmted  at  the  colour-fliiope  in  a  prepared,  and  others  in  a 
erode,  state.  Some  of  the  painters  grind  them  themselves  on  slabs  of  porphyry  or  mar- 
ble, with  oil  or  water.  It  is  of  the  greatest  importance  that  aQ  their  colours,  tools,  and 
pots  should  be  kept  extremely  dean  and  neat,  and  their  brushes  be  kept  moist  and  iUL 
for  use.  When  more  colour  is  prepared  than  can  be  used  immediately,  it  is  prevented 
from  drying  by  being  covered  with  water. 

SOI.  The^tt  jffvoMt  Ml  painimg  new  work  ts  otf  is  to  paint  or  cover  by  some  mode  the 
knots  in  the  wood,  to  prevent  the  turpentine  with  which  they  are  charged  from  coming 
through,  as  it  would  do  after  the  work  is  finished.    This  is  called  kwutingt  which,  in 

EDd  work,  requires  to  be  done  very  e&ctuaUy.  The  common  method  is  to  touch  each 
ot  with  a  brush  full  of  paint  made  with  white-lead  ground  in  oil  and  some  red-lead  or 
htharge  of  lead  as  a  more  perfect  dryer :  some  knots  may  require  to  be  touched  twice ; 
but  in  the  best  work  the  most  complete  way  is  to  touch  the  knots  with  gold  size,  and  to 
anply  gold  or  silver  leaf  to  the  knots,  which  eflbctoally  prevents  them  fiom  appearing 
afterward  when  the  painting  is  finished. 

809.  T1U  next  ftoceaM  is  priming  du  work,  or  giving  it  the  first  coat,  which  generally 
consists  of  white-lead,  with  some  red-lead  to  n^e  it  dry  soon.  The  wood  in  this  ooat 
absorbs  a  good  deal  of  colour ;  but  it  is  important  for  the  durability  of  the  paint  and  the 
preservation  of  the  wood,  that  the  priming  be  executed  carefully. 

203.  The  Mcond  ctmt  of  paint  is  put  on  when  this  is  dry,  consisting  of  white-lead  and 
oil,  having  an  addition  of  a  little  oil  of  turpentine. 

904.  Stopping  ia  the  next  process ;  but  previously,  the  work  should  be  smoothed  over 
with  pomice  stone,  to  take  down  any  little  prominences  or  minute  chips  that  becoma 
apparent  when  the  paint  comes  on.  Stopping  is  filling  all  the  nailholes,  cracks,  and 
irregularities  of  any  kind,  so  as  to  make  i^e  surface  dose  and  regular.  This  is  done  by 
a  putty  made  of  oil  and  whiting. 

906.  T%e  third  coat,  which,  in  commoD  work,  is  the  last,  consists  of  the  same  materials, 
if  the  colour  is  to  be  white ;  but  as  a  perfect  white  is  not  always  agreeable,  nor  likely 
to  be  darable,  it  is  generally  lowered,  either  by  a  little  ivory  or  lamp  black,  if  a  silvery 
white  be  wished,  or  a  little  yellow  ochre  and  burned  umber,  or  some  such  cdoare,  if  a 
•tone  colour  be  required.  This  finishing  coat  should  be  laid  on  with  peculiar  care  and 
in  a  workmanlike  manner,  not  to  ahow  streaks  or  marks  of  the  brush,  nor  leaving  aoms 
places  ancovered,  while  othere  are  ologged  with  paint.  In  new  work  of  the  best  kind, 
it  is  usual  to  give  four  coats  of  paint,  particolsriy  in  outside  work ;  but  in  this  latter  the 
use  of  turpentine  is  to  be  avoided,  as  rendering  the  paint  more  easily  affected  by  water. 
If  any  other  tint  than  white  be  intended,  the  second  and  third  coats  have  the  proposed 
ooioar  made  ap,  which  demands  good  judgment,  and  a  practised  eye  in  the  person  who 
mixes  up  the  odour. 

906.  OH  colour  apeeuted  in  the  mamer  juet  detcribed  will  have  a  gloee  when  finished  and 
dry,  resembling  an  imperfect  vanish,  which  is  no  inconvenience,  but  rather  an  advan- 
tage, in  ordinary  places,  as  this  kind  of  painting  win  bear  to  be  cleaned  with  aoap  and 
water,  without  disturbing  the  paint ;  but  in  the  best  apartments  this  gk)ss  has  an  un-' 
pleasant  eflfect,  and  therefore  it  is  destroyed  by  mixing  a  considerable  quantity  of  oil  of 
tnrpentine  in  the  last  or  finishing  ooat,  which  occasions  the  paint  to  dry  without  gloss. 
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or  be  a  dsai  wkUe,  or  "flat,*'  as  H  is  oaDed.    Thia  paitof  the  proeeaa  is  aoooi^imj^ 

termed  flatting, 

207.  The  flaUimg  is  more  iifiatU  lo  do  thorn  omf  other  eoai,  and  reqnirea  a  more  deiter- 
oas  workman ;  for  the  turpentine  evaporates  so  quickly  that  the  work  dries  in  a  Tory 
short  time,  and  the  whole  side  of  a  room  most  be  executed  very  quickly  not  to  show 
marks  of  joining.  More  hands  are*  therefore,  required  if  the  work  be  large,  or  greater 
execution  and  despatch  if  small.  From  the  quantity  of  vapour  from  the  turpentine,  thia 
part  of  the  process  is  often  both  troublesome  and  ui^ealthy  to  the  men  eanidoyed.  Flatted 
painting,  though  more  elegant  and  ornamental,  does  not  admit  of  being  cleaned  or  aooinred 
so  often  as  common  paint,  since  the  quantity  of  oil  in  the  paint  being  small,  the  ookmr 
easily  comes  off:  it  will  bear  cleaning  once,  and  perhaps,  with  care,  twice  or  thrice ;  but 
common  paint  may  be  cleaned  repeatedly,  if  done  with  judgment.  Flatting  is  ^so  muoh 
more  expensive.  Large  surfaces  sometimes  require  to  be  flatted  twice,  to  render  them 
complete.  It  is  scarcely  necessary  to  observe  that  each  coat  must  be  snifered  to  diy 
before  another  is  laid  on :  but  it  may  be  too  dry ;  and  there  is  a  point  of  time,  which  the 
painter  knows,  that  is  best  suited  to  make  the  several  ooats  adhere  together  fiim^,  and 
prevent  scalins  off. 

It  must  be  observed,  that  in  all  the  above  operations  it  is  neoessaiy  to  add  some  sort 
of  dryer.  A  certain  proportion  of  boiled  oil  is  added  to  the  raw,  and  fiMifttiim*^  a  little 
sugar  of  lead  ground  in  oil. 

206.  Paintifig  in  oU  on  inside  etncco  demands  some  farther  preeantioDS.  Itia  abso- 
lutely necessary  that  not  onl^  the  surface  of  the  stucco  should  be  quite  dry,  bat  likewiae 
the  walls  upon  which  it  is  laid ;  otherwise,  if  there  be  the  least  dampness  in  the  stuooo, 
it  is  sure  to  cause  the  paint  to  scale  off;  and  if  the  walls  themselves  be  not  dry  before 
the  stucco  is  put  on,  this  also  will  frequently  separate  and  come  off  in  flalnss.  In  gen- 
eral, in  new  houses,  two  or  three  years  are  not  too  long  for  the  stoooo  to  remain  on- 
painted,  though  in  houses  got  up  on  speculation,  it  is  not  nn&equent  to  allow  scaroely  as 
many  months. 

It  is  said  to  be  best  to  lay  on  first  a  coat  of  Bnseed  oil  with  inroper  dryers,  that  the 
stucco  may  absorb  a  sufficient  quantity,  and  to  follow  this  by  three  coats  of  oil  paint, 
made  up  as  before,  allowing  two  or  three  days  between  each  coat :  at  the  third  ooat  the 
l^round  colour  may  be  laid  on  to  receive  the  finishing  colour,  which  is  usually  flatted.  If 
It  be  necessaiy  to  make  use  of  apartments  before  they  are  sufiiciently  dry  to  receive  the 
oil  colour  properly,  they  may  have  a  coat  or  two  of  distemper  of  any  coloar,  which  must 
be  removed  by  washing,  when  the  walls  are  to  be  painted  in  oil 

209.  The  process  of  sanding  is  frequently  used  to  outside  paint.,  This  is  dusting  white 
sand  on  the  last  coat  of  paint  to  imitate  stone ;  and,  when  done  wdl,  this  has  an  excel- 
lent effect,  and  is  durable. 

210.  The  most  usual  colours  or  jigmenU  employed  in  houie-painting,  to  mix  with  the 
white-lead,  are  the  following : 

ited#. 

Fcnmlion,  a  bright  scarlet  prepared  from  sulphur  and  quicksilver,  being  a  solphnret 
of  mercury.  Redrlead  is  lead  cakined  till  it  beeomes  a  red  oxyde.  VenoHan  red  is  a 
native  ochre.  Spanish  broton^  also  a  native  esjih.  Lake  is  alumina,  the  baais  of  alum, 
tinged  with  a  dye  from  cochineal  or  BraxU  irood :  it  differa  much  in  quality.  Rose  pink 
is  similar  to  the  last,  but  inferior.  iSedocAn;  is  produced  by  boniingyeUowoehre.  Bimud 
Terra  di  Siemu^  the  raw  Sieana  burned. 

'    Blues, 

Prussian  Uue  is  a  preparation  «f  Pmssic  acid  and  iron.  Blue  verdiiure,  a  edour  from 
copper  precipitated  upon  ehalk.  /i«{^,  a  colour  extracted  from  pkmta  in  India.  Smalt, 
a  ^ass  odomred  by  cobalt,  and  ground  to  a  fine  powder. 

Yellows. 

Yellow  ockre,  called  often  stone  ochre,  a  native  earth  of  various  qualities.  Dutch  pink, 
chalk  odoored  by  Frenoli  berries.  King*s  yetlow,  arsenic  combined  vrith  sulphur.  Na- 
ples yeUowt  Raw  Terra  di  Sienna,  a  native  earth. 

Greens, 
Verdigris,  a  caibonate  of  copper.     Prussian  green,  a  composition  simUar  to  the  bine 
of  that  name.    Terre  verte,  a  native  earth. 

Orange  colour. 
Orange  lake,  the  tinging  part  of  anatto  or  alumina. 

Browns, 
Burned  umher,  a  native  earth.    Asphalium,  a  native  bttmnen.    Biffrs,  a  kind  of  aoot 
^rom  peat  amolEe.    Ckdogne  earth,  a  native  pigment  dug  up. 

Blacks. 
Lamp  black,  the  soc^  of  oil  burned  m  lamps.   Jwny  Uack,  ivory  or  bone  boned  to  char- 
coal.   Blue  Uack,  the  cu  '^"ooal  of  ivy  twigs,  or  some  other  plants. 

WkUu. 
Ksia  wlktli,  a  superior  oemse.    WHfe-ksd,  caibonate  ofiead. 
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Tlie  abote^am  all  the  ookmn  wnaDy  employed  by  boaae-painten.  We  bare  omitted 
tboee  wbicb  are  only  Teiy  aeldom  resorted  to,  or  used  in  otber  brancbes  of  paintlnf . 

Sll.  MMch  pdgmnU  it  ttfmrtd  m  mtkimg  up  the  wariout  tmtt  tuid  in  Aokm pahUiitf, 
and  a4Jii8ting  tbem  barmonioasly  to  eaoh  other :  oar  painters  baTe  of  late  years  aoqnired 
oonatderable  skill  and  taste  fai  this  part  of  their  art ;  bat  it  is  impossiUe  to  give  any  nse- 
Ital  Terbal  direetiona  on  this  sabjeet :  experience  and  practice  with  those  who  are  skilled 
are  neoesaaiTi  together  with  a  good  eye  for  odoar.  It  may  be  soflieient  here  to  mentioD 
the  osual  pigineats  employed  in  making  ap  the  tints  that  are  moet  frequently  employed. 
Gr9f  is  naade  wiHi  white-lead,  Prnssian  bioe,  iwtnj  Mack,  and  lake,  or  Venetian  red.  An 
inferior  one  with  white,  blai^  or  Indigo,  and  Venetian  red.  Pm  and  tea  greeiu,  with 
white,  Prnssian  blue,  and  yeUow.  Oltve  green,  with  white,  Prnssian  bine,  amber,  and 
yellow  ochre.    Fmtn  eoUmr,  with  bamed  terra  Sienna,  amber,  and  white. 

FormeriT  it  was  the  practice  to  finiah  maeh  of  the  woodwork  in  white  only ;  bat  this 
is  now  seldom  done :  some  tint  Is  preferred,  as  being  less  painfbl  to  the  eye,  and  keeping 
its  edoor  better. 

SIS.  Wkiu  fSMf  prmerveM  Ha  eeUmr  heH  inpitre  mr.  It  is  often  remntod  how  mooh 
longer  paint  will  keep  white  in  the  coantiy  than  in  town.  This  is  partly  owing  to  the 
smoke  of  the  latter ;  bat  that  is  not  the  only  caose,  for  the  imparity  of  the  atmosphere 
will  Change  the  edoor  of  paint.  Snlpharetted  hydrogen  is  a  rerj  dieleterioas  gas,  com- 
posed of  salphor  and  hydrogen.  (See  VBHTXLATXDif.)  Solphar  nnited  to  lead  (or  solphnrel 
of  lead)  is  a  sabstanee  of  a  Maddsh  eoloar,  with  a  metallic  lastre ;  snd  when  soJimaret- 
ted  hydrogen  is  present  where  there  ie  white-lead,  the  solpbur  joins  to  the  lead  and 
Anns  a  solpharet.  This  deleterioas  gas,  hsTing  the  smell  of  rotten  eggs,  is  generated 
where  there  are  animal  matters  in  a  decaying  state,  and  is  abandant  in  the  sewers,  and 
places  of  that  kind,  where  there  are  patrefying  substances ;  consequently,  white  paint,  in 
the  vicinity  of  soch  plaoes,  is  certain  to  turn  very  dark.  This  change  of  ooloor  in  paint 
may  be  more  readily  pereeiTcd  in  the  banement  stories  of  booses,  uad  whererer  there  ta 
any  disengagement  of  foul  air :  it  may,  indeed,  in  some  degree,  be  considered  aa  a  teal 
of  the  purity  of  the  air. 

515.  Gf otfimg,  among  house-painters,  is  andeistood  to  mean  the  imitation  of  the  aer- 
erel  dillbrent  species  of  scarce  woods  nsed  in  articles  of  furniture ;  such  as  maboganyy 
aatinwood,  rosewood,  kingwood,  oak,  dec.  This  kind  of  painting  is  now  Tory  generalljr 
practised,  and  fleqoently  with  great  dexterity,  some  of  these  woods  being  so  well  imi- 
tated as  scarcely  to  be  distinguished  fnm  the  originals.  Some  graining,  as  the  imitn- 
tions  of  rare  and  beautifhl  wwds  done  in  the  best  manner,  is  expensive ;  but  graining 
like  oak  or  wainscot  is  eheap,  costing  little  more  than  flatting,  and  lasting  very  much 
longer.  It  is  admirably  adapted  for  doors,  architrares,  windows,  sash  iM&rs,  and  other 
parta  liable  to  become  dirty ;  and  in  many  rooms  the  whole  of  the  woodwork  is  now 
grained  in  imitation  of  some  wood  or  otiier. 

SI4.  Marbling  is  allied  to  graining,  and  both  are  generally  performed,  when  in  the 
best  manner,  by  painters  who  Confine  tbemselyes  entirely  to  this  branch  of  the  trade. 
There  ia  moeh  akill  and  inaeaoity  ahown  in  imitathig  the  Tarious  mariries  and  porphy- 
ries by  the  study  of  food  slabs  of  theae  materials ;  and  when  the  aeleetion  of  odours  ia 
judicious,  the  effect  is  certainly  extrentaly  rich,  and  much  preferaUe  to  the  quantity  of 
odd  white  onoe  almost  uniyersal  in  ordinary  hooaes.  But  when  the  imitations  of  wood 
or  marble  are  badly  performed,  the  effect  is,  «n  the  contrary,  particulariy  diaagreeaMe. 

In  rooms  where  there  are  many  pictures  hung  ap,  the  walls  should  be  painted  with  a 
plain  colour,  as  any  printed  paper  injures  the  eflbct  of  pictures ;  and,  in  this  caae,  the 
odour  diould  be  that  which  will  auit  the  pietores  best. 

815.  The  peinHng  of  amemeiUe  is  a  distinct  branch  of  the  business,  and  ia  praetiaad 
only  by  persons  who  baye  learned  to  draw,  and  who  deyote  themseWea  entirely  to  thia 
art.  The  name  of  Duorator  is  now  assumed  by  persons  who  either  paint  omamenta,  or, 
more  frequently,  undertake  to  get  them  executed. 

516.  when  woodwork  ietobe  repmnted,  it  should  be  first  well  dusted  down  and  oleanad» 
stopping  all  the  cracks  and  defects  with  putty ;  after  which  it  ahould  receiye  two  coats 
of  paint,  either  white  or  coloured,  as  may  be  required.  Should  any  parta  be  greasy,  the 
paint  will  not  dry  upon  it,  except  the  grease  be  first  scoured  off  with  peailash,  or  tuipen- 
tine  be  mixed  with  the  paint :  the  fbrst  is  the  safbst  method. 

517.  What  i»  catted  eUoT'Coat  andjbueh  is  a  cheaper  but  less  perfbct  mode  of  painting. 
First  the  cracks  in  the  woodwork  are  stopped ;  then  it  is  gone  oyer  with  a  coat  of  aixe 
only,  with  a  little  white-lead,  which  fills  up  the  pores  of  tro  wood,  and  preyenta  its  fer- 
ther  abeorption ;  the  next  and  last  coat  ia  of  white-lead  and  oil,  constituting  the  finish. 
This  is  a  bad  method,  and  altogether  unfit  for  oataide  work,  as  the  siae  preyents  the  per- 
fect adhesion  of  the  paint,  caning  it  often  to  aeale  oflT.  Dishonest  paintera,  who  undei^ 
take  work  by  contract,  sometimes  practise  this  instead  of  painting  in  a  proper  manner, 
when  they  suppose  their  employers  to  be  ignorant  of  the  processes  o^  iiainting ;  and  it  ia 
sometimes  not  easy  to  detect  the  fraud  when  the  work  is  fiiushp<' .  In  some  caaea,  how- 
eyer,  this  coat  of  aixe  and  white-lead  is  almoat  neceaaaiy,  wh^.d  old  work  to  be  repaint- 
ed ia  ao  greasy  and  dirty  aa  not  to  take  the  oil  paint 
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518.  Hcmae  fmntera  ar<  haJbU  to  hi  t^fiteUd  ^  «  HatMae  peculiar  to  ttaOt  eaUed  the 
fumura'  eolie^  which  sometiniet  beeomes  flual ;  aad,  if  not  lemoTed  io  time,  it  often  ter- 
minates in  nenroaa  apoplexies  or  pals^,  first  of  the  hands,  then  of  the  lower  eztremities» 
or  depriving  theqi  of  the  use  of  their  bmhs.  These  diseases  are  owing  to  the  wbite-lead» 
or  ciarbonate  of  lead,  of  which  they  use  so  much.  Dr.  A.  Thomson  oboenres,  in  his 
«*  Materia  Medica,"  that,  when  colio  only  is  present,  castor  oil,  combmed  with  opium* 
are  the  best  remedies ;  but  if  there  is  reason  to  suspeot  that  a  piortioo  of  the  earbonate 
still  is  present  in  the  stomach,  sulphates  of  magnesia  and  soda  shouM  be  administered : 
time  raits  conyert  the  carbonate  into  a  sulphate,  which  is  inert,  and  is  carried  off  by  the 
remaining  part  of  the  ralta.  This  author  oonsiden  carbonate  of  lead  as  the  only  salt 
of  lead  that  is  directly  poisonous,  and  that,  with  paiateia,  the  diaease  ia  frequently  in- 
duced from  want  of  cleanliness  in  not  suiBcieatly  washing  their  hands  before  taking  their 
Ibod.  It  acts,  howerer,  probably  also  upon  the  nerres  of  the  skin.  Of  sD  the  artisane 
who  work  in  lead,  the  manufacturers  of  white-lead  are  the  most  in  danger  from  the 
tUka  jMcforam ;  and,  before  the  present  mode  waa  adopted  of  grinding  tiie  wfaKe*lead 
under  water,  they  soifbred  much  from  the  dust  of  this  material,  ^^lioh  filled  the  air  of  the 
grinding-hooses ;  but,  since  this  improToment,  Tory  few  cases  of  the  diraase  oocnr. 

519.  PMimimr  inHiUmpir  is  mixing  the  cokrars  up  with  sine  instead  of  oil  as  a  Tehkde. 
Some  hoUs  of  fine  whiting  are  laid  to  soak  in  water  over  night ;  and  the  aiie,  rendered 
iMpiid  by  warming  in  a  pipkin,  is  poured  in,  and  well  stirred  up  with  the  whiting.  Some 
ookiurs,  finely  ground,  are  added,  according  to  the  tinta  required.  This  kind  of  painting 
is  much  cheaper  than  oUnsolour,  and  has  no  glow  whatever ;  but,  though  it  looks  ex- 
tremely well  if  kept  dean,  it  has  the  inoouTenience  of  being  easily  stained ;  and,  as  it 
does  not  bear  washing,  any  tbul  marks  cannot  be  removed,  neither  can  they  be  painted 
over,  as  the  colour  cannot  be  exactly  matched  again,  and  any  attempt  to  touch  them  with 
paint  would  only  increase  the  evil.  It  must  be  done  upon  very  smooth  and  dry  phistered 
walls,  or  upon  papered  walls.  Woodworic  is  never  painted  in  distemper,  as  it  would  not 
iMm  a  good  preservative ;  nor  can  it  be  employed  in  outaide  work.  It  demanda,  like 
flatting,  to  be  laid  on  with  despatch  and  dexterity— 4iot  to  be  streaky  and  uneven.  If 
possible,  the  wh<rie  side  of  a  room  should  be  covered  before  any  one  part  has  quite  time 
to  be  dry ;  for  this,  suflfeient  colour  should  be  mixed  up,  and  a  sufficient  number  of 
hands  employed. 

830.  Vmritnu  UnU  in  Hatemper  wuc^  be  made  as  follows :  Straw  eoUmra^  with  whiting, 
masticot,  and  Dutch  pink ;  or  with  whiting,  yellow  ochre,  and  a  little  Venetian  red. 
Fawn  aUoWf  whiting,  Venetian  red,  and  a  little  black  or  burned  umber ;  or  with  white 
and  homed  Sienna.  Graaa,  white  and  verditure,  vrith  Venetian  red ;,  or  with  white, 
Venetian  red,  and  Prussian  blue.  Pen  green,  with  white  and  Olympian  green ;  or  with 
white,  yellow  ochre,  Prussian  blue,  and  raw  mnber.  OUae  graan,  with  white,  Prussian 
blue,  and  burned  umber,  and  yellow  ochre. 

SSI.  Tkoae  10AO  wiak  to  ^mni  in  diatemper  must  practice  mixing  up  the  colours,  which 
is  more  difilcoU  than  in  oil,  because  the  tints  dry  much  lighter  than  they  appear  when 
wet.  It  is  necessary,  therefore,  in  order  to  ascertain  what  colour  a  certain  mixture 
will  produce,  to  paint  a  slip  of  paper  over  with  it,  and  to  diy  it  at  the  fire  to  see  the 
tint :  if  this  be  neglected,  the  operator  will  be  entirely  deceived  with  respect  to  the 
cokHir  of  his  painting.  Nevertheless,  it  is  so  easily  done,  that  any  one  possessed  of  a 
little  ingenuity  may  paint  over  a  small  room ;  a  cireumalaaoe  worth  knowing,  where 
deanlineos  with  economy  is  a  great  object :  and  it  has  the  advantage  of  giving  little  or 
DO  offensive  smell  during  the  operation,  and  for  some  time  afterward,  as  oil  paint  does, 
but  may  be  begun  and  finished  m  a  day  or  two.  Two  coats  are  generally  necessary  to 
cover  completely. 

SSS.  When  M  pUManng  Ua  became  daaeokwrtd  fty  j«t«u,  and  it  ia  deahed  to  have  it 
painted  in  distemper,  it  is  advisable  to  give  the  surface,  when  properly  cleaned  off  and 
prepared,  one  coat  at  least  of  white-lead  in  oil,  with  some  spirits  of  turpentine,  which 
will  generaliy  fix  all  old  stains  that  would  otherwise  oome  through ;  and,  when  quite 
diy,  this  will  take  the  water*cohNxra  very  kindly. 

SSS.  When  we  refieot  upon  the  great  importance  of  cleanliness  in  our  dwelltngs,  the 
value  of  painting,  both  in  oil  and  in  distemper,  should  appear  striking.  Many  servants 
tonm  to  whitewash  very  well ;  and  suffieient  knowledge  of  painting,  both  in  oil  and  in 
distemper,  nuiy  be  easily  acquired  by  those  who  are  desirous  of  it :  a  circumstance  which 
may  be  of  great  use  to  them  some  time  or  other  in  the  course  of  tiieir  lives :  not  a  few 
servants  have  gained  their  livelibood  by  practising  painting  as  a  trade. 

8S4.  A  aery  good  aubaiUutefor  aize  can  be  prepared  from  potatoes.  Make  stareh  from 
the  potatoes  in  the  usual  manner,  mix  the  whitmg  and  water  to  the  proper  consistence, 
and  add  the  starch.  This  has  the  sdvantage  of  being  wholly  without  smell,  and  is  also 
beautifully  white.  It  forms  aa  exoellent  material  for  whitening  ceilings.  It  may  be  ob- 
served that,  as  whiting  is  only  washed  ehalk,  the  latter,  pounded  very  fine,  may  be  made 
shift  with,  wtien  whithig  cannot  be  procured. 

SSS.  Milk  Paint.  A  paint  has  been  used  on  the  Continent  with  success  made  from 
milk  and  lime,  that  driea  quicker  than  oil  paint,  and  has  nu  snwU.    It  is  made  in  the 
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foUowing  maimer :  Take  fnA  eiirds,  and  braiae  the  lampa  on  a  grioding'-atoiie,  or  in  an 
earthen  pan,  or  mortar,  with  a  apatola  or  strong  spoon.  Then  put  them  into  a  pot  with 
an  eqoal  quantitj  of  lime,  wdl  slacked  with  water,  to  make  it  jost  thidt  enough  to  bm 
knMoed.  Stir  this  mixture  without  adding  OMne  water,  and  a  white-coloared  ioid  will 
soon  be  obtained,  whioh  will  serve  as  a  paint.  It  may  be  laid  on  with  a  brush  with  an 
much  ease  aa  ▼amish,  and  it  dries  very  speedily.  It  must,  however,  be  used  the  same 
day  it  is  made,  for  if  kept  till  next  day  it  will  be  too  thick :  consequently,  no  more  most 
be  nixed  up  at  one  time  than  can  be  laid  on  in  a  day.  If  any  colour  be  reqmred,  any  of 
the  ochres,  as  yellow  ochre,  or  red  ochre,  or  umber,  may  bo  mixed  with  it  in  any  pro- 
portion. Pmssian  blue  would  be  changed  by  the  lime.  Two  ooats  of  this  paint  will 
be  suiBcient,  and  when  quite  diy  it  may  be  polished  with  a  piece  of  woollen  doth,  or 
almilar  substanoct  and  it  will  beoooBe  as  bright  as  Tarnish.  It  will  only  do  for  inside 
work ;  but  it  will  last  longer  if  Tarnished  otot  with  white  of  egg  after  h  haa  been 
polialied. 

996.  ThefoBoming  reeeiftfmr  mtlfc  fwU  ia  giTen  in  **  Smith's  Art  of  House  Painting  :** 
Take  of  skimmed  milk  neany  two  ooaits ;  of  fresh-daoked  lime  about  six  ounces  and  n 
half;  of  linseed  oil  ibur  ouacea,  and  of  whiting  three  pounds ;  put  the  lime  into  a  stone 
Teasel,  and  ponr  upon  it  a  sufficient  quantity  of  milk  to  fom  a  mhttnre  resembling  thin 
cream ;  then  add  the  oil,  a  little  at  a  time,  stirring  it  with  a  small  spatula ;  the  lemaie- 
ing  miUc  is  then  to  be  added,  and  lastly  the  whiting.  The  milk  must  on  no  account  be 
sour.  Slack  the  Ihne  by  dipping  the  pieces  in  water,  out  of  which  it  ia  to  be  immediate- 
ly  taken,  and  left  to  shMsk  m  the  air.  For  ime  white  paint  the  oil  of  caraway  ia  best, 
becanae  colourless ;  but  with  ochres  the  commonest  oils  may  be  used.  The  oil,  whan 
mixed  with  the  milk  and  lime,  entirely  disappears^  and  is  totally  diasolTod  by  the  lime, 
foroung  a  calcareous  soap.  The  whiting  or  ochre  is  to  be  gently  crumbled  on  the  smw 
face  of  the  Ihiid,  which  it  gradually  imbibes,  and  at  last  ainlu :  at  this  period  it  must  be 
well  stirred  in.  This  paint  may  be  coloured  like  distemper  or  siae-oolour,  with  ICTigated 
charcoal,  yellow  ochre,  A».,  and  used  in  the  same  manner.  The  quantity  here  prescribed 
is  sufficient  to  coTor  twenty-scTen  square  yards  with  the  first  coat,  and  it  will  cost  abont 
three  halfpence  a  yard.  The  same  paint  will  do  for  out-door  work  by  the  addition  of  two 
ouncea  of  sladied  lime,  two  ounces  of  linseed  oil,  and  two  ounces  of  white  Buigundy 
pitch :  the  pitch  to  be  melted  in  a  gentle  heat  with  the  oil,  and  then  added  to  the  smooth 
mixture  of  the  milk  and  lime.  In  cold  weather  it  must  be  mixed  warm,  to  facilitate  its 
incorporation  with  the  milk. 

8S7.  A  paint  fof  outside  work,  eaUtd  Antieonvtion,  is  sold  in  London.  It  iS  made  of 
ground  fl^aae  bottles,  scoria  irom  lead-worits,  burned  oyater-sheUs,  and  aimSar  materials, 
mixed  with  the  uaual  colouring  pigments.  It  is  soki  in  powder,  and  when  to  be  used  it 
is  worked  up  with  raw  linseed  oU.  It  is  more  difficult  to  hiy  on  than  common  paint,  aed 
wears  out  the  brushes  fast ;  but  it  is  cheap  and  extremely  durable,  noTcr  blistering,  and, 
if  weU  done,  lasting  a  lifetime :  hence  it  is  much  employed  in  goTemment  woriss :  it  is 
particulariy  good  for  protecting  cast  iron,  stones,  tiles,  dfcc. 

558.  Tlu  fMowiag  mstkods  of  preserving  vooi  do  not  property  come  irithin  the  usoal 
practice  of  the  painter,  but  they  are  usefid  on  particular  occasions. 

559.  Charring  the  ouitiie  o/wfod  that  is  put  mto  the  ground,  as  the  ends  of  piles,  posts* 
and  wood  laid  in  the  foundations,  was  practised  by  the  ancient  Romans,  and  is  found  TCiy 
effectiTC,  aa  charcoal  is  perfectly  incorruptible. 

830.  Coal  tar  is  much  better  calculated  to  preaenre  outside  wood  and  iron,  aa  well  ia 
land  as  in  water,  than  Tcgetable  tar.  It  is  procured  by  the  distillation  of  ooals  in  making 
coke,  or  ooal-gas.  Its  unplessant  smell  and  Uacktsh  colour  are  objectionable  ia  many 
aituations,  but  the  former  wean  off  in  a  few  months. 

281.  Tar  ecmtfA  ia  made  by  melting  common  tar  OTor  a  slow  &n,  and  stirring  in  as 
much  coal-dust  or  powdered  diarooal  as  will  make  it  thick.  If  required  to  be  brown  in- 
stead of  black,  put  Spanish  brown  instead  of  charcoal. 

83S.  Tlu  tar  obtamed  in  the  manufaetmre  of  pyroHgnemu  acid  has  been  recommended 
Iqr  the  late  Mr.  Parkes  as  the  best  preserratiTe  of  CTery  kind  of  wood  fence.  For  this 
puvpoae,  it  should  be  gently  heated  in  an  iron  pot,  and  laid  on  with  a  brash.  It  soaks 
mto  the  wood,  and  seems  to  leaTc  "  no  body,"  as  the  painters  express  it ;  but  after 
aome  days'  exposure  to  the  sun,  the  surfoce  and  texture  of  the  wood  will  be  much  al- 
tered, for  it  will  be  ao  hard  and  imperrious,  that  it  will  be  Tciy  difficult  to  make  any 
impression  on  it.  If  a  second  or  a  third  coat  of  the  tar  be  laid  on,  it  will  then  bear  out. 
When  these  are  dry,  if  required  for  ornamental  work,  it  may  be  painted  in  oil  in  the 
usual  manner. 

239.  A  coating  to  preserve  wood  in  damp  situations  may  be  made  by  beating  twelTC  pounds 
of  resin  in  a  mortar,  and  adding  to  it  three  pounds  of  sulphur  and  tweWe  pints  of  whale 
oil  Thia  mixture  must  then  be  melted  oTcr  a  fire,  and  stirred  well  while  it  is  melting. 
Ochre  of  any  required  colour,  ground  in  oil,  may  be  pot  to  it.  This  composition  most  be 
laid  on  hot,  and  when  the  first  coat  is  dry,  which  will  be  in  two  or  three  days,  a  second 
coat  may  be  giTcn ;  and  a  third,  if  necessary. 

834.  Oas  f«r,  with  yellow  ochre,  makes  a  Teiy  cheap  and  durable  green  paint  for  iroa 
rails  and  coarae  woodwork. 
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236.  Componlum  to  lay  on  a  hotwied  hmUing,  to  rttitt  the  uMihert  md  UkewUefin,  Tako 
one  meaaure  of  fine  aand,  two  meaaurea  of  wood  aahea  well  aifted,  three  of  alacked  lima.. 
ground  op  with  oil,  and  mix  them  together ;  lay  thia  on  with  a  bruab,  the  firat  coat  thin, 
the  aecond  thick.    Thia  adherea  ao  atronfl^y  to  the  boarda  covered  with  It,  thai  it  leaista 
an  iron  tool,  and  the  action  of  fire,  and  ia  impenetrable  by  water. 

296.  A  JtexiUe  paint  for  eaxda»M  ia  made  by  attrring  into  fifty-aiz  poonda  of  common  oil 
paint  a  aolution  of  aoap  lye,  made  of  half  a  ponnd  of  aoap  and  three  poonda  of  water :  it 
moat  be  uaad  while  warm. 

237.  A  black  coiouring  for  garden  wdOe  may  be  made  by  mixing  quicklime,  lampblack, 
a  little  oopperaa,  and  hot  water. 

298.  A  method  ef  rendering  Jieh-oU  afpUedble  to  the  nu/rpoeee  of  fainting  waa  oommuni- 
eated  by  Mr.  VannerBian  to  the  Society  of  Arta ;  and  it  appeara  to  be  a  good  and  cheap 
Tehide  for  paint  for  out-door  work  which  ia  much  expoaed  to  the  weather.  *'  Add  to 
thirty-two  gdlona  of  vinegar  twelve  poonda  of  litharge  and  twelve  poonda  aolphate  of 
Bine,  ahaking  the  mixture  well  twice  a  day  for  a  week.  The  mixture  ia  then  pot  into  % 
tun  of  fiah-oil,  with  which  it  ia  well  ahaken  and  mixed ;  and  the  next  day  the  dearer 
part,  about  aeven  eightha  of  the  whole,  ia  poured  off.  Twelve  galiona  of  linaeed  oil  and 
two  of  ofl  of  turpentine  are  then  added  to  the  dear  part,  and  thia,  being  well  ahaken 
together,  ia  left  to  aettle  for  twe  or  three  daya,  when  it  wiM  be  fit  to  grind  white-lead  and 
aU  the  fine  coloura  in :  tbeee,  however,  are  to  be  thinned  for  oae  with  hnaeed  oil  and  Ml 
oftuipentine." 

StraiaoT.  8. — Freeco  Patnting,  and  Encauette, 

289.  Frueo  is  a  hind  ofpainiing  performed  with  wUer  eoUmre  on  a  ground  ofatneco  while 
it  ia  atiU  wet,  and  admita  of  the  cdoora  ahiking  in,  and  drying  with  the  atuooo.  It  ia 
extremely  durable,  and  beara  waahing  without  iigury ;  hot  it  ia  very  difficult  to  execute, 
becauae  it  muat  be  performed  with  great  rapidity,  on  account  of  the  neceaaity  of  begin- 
ning and  finiahing  a  part  while  the  atucco  ia  attll  moiat,  on  which  account  a  picture  can- 
not be  sketched  in,  and  carried  on  gradually,  as  in  oil,  aince  no  more  ground  ought  to  be 
laid  in  one  day  than  the  painter  can  cover  in  that  tim* ;  and  he  moat  complete  immedi- 
ately the  painting  on  that  portion,  aince  the  work  cannot  be  retooched,  except  by  distem- 
per, which  ia  imperfect. 

It  waa  much  in  use  among  the  andenta,  hot  their  paintinga  in  thia  way  were  not  highly 
fihiahed.  Several  conaiderable  pictorea  have  been  executed  in  freaoo  by  the  great  maai- 
tera ;  but  thia  art  ia  little  practised  at  present,  although  ita  durability  makea  it  deairable 
that  it  should  be  employed  in  certain  situations. 

240.  Eneauetie  painting  waa  a  method  practiaed  by  the  andenta,  and  whieh,  though  it 
haa  been  tried  witn  aome  auccesa  on  the  Continent,  ia  not  uaed  in  thia  country,  although 
a  few  auccesslul  experiments  have  been  made  here.  It  conaiata  in  making  uae  of  wax 
aa  a  vehicle  for  the  coloura,  aometimea  mixed  with  oil  to  render  it  more  liquid,  and  then 
by  heating  the  work  with  a  chafing  diah  the  tinta  are  blended.  Thia  kind  of  painting  haa 
mrability  to  recommend  it. 

SoBiioT.  9. — Bronxing. 

941.  Bronzing  ia  a  term  applied  to  a  common  method  of  painting  wood  or  iron  work* 
or  artidea  of  plaater  of  Pane,  aoch  aa  buata,  atatuea,  dec,  so  as  to  imitate  bronze.  Real 
bronse  acquirea  in  time  a  coat  of  a  dark  green  odour,  owing  to  oxydation ;  but  any  parte 
of  aneh  bronse  that  may  happen  to  be  expoaed  to  robbing  of  any  kind  will  have  this  crust 
worn  oflT,  and  be  made  to  aaaome  a  bri^t  metallic  colour.  In  bronzing,  thia  efibct  ia 
imitated.  The  first  part  of  the  proceaa  la  to  paint  the  whole  over  of  the  dark  green  jual 
mentioned,  which  ia  done  by  a  mii^ore  of  Proaaian  bine,  yellow  ochre,  and  vermter 
groond  in  oil.  When  two  or  three  coata  of  thia  are  nearly  dry,  but  not  quite,  being  still 
a  litHe  aticky,  or,  aa  it  ia  technically  named,  taeky^  a  powder,  called  bronze  powder,  ia 
fobbed,  by  meana  of  a  linen  pad,  on  all  the  edgea  or  pUicea  liable  to  be  worn  bright  bad 
the  artidea  been  really  of  bronze  and  exposed  to  friction.  Bronze  powder  ia  add  in  the 
idbopa  on  purpose,  and  ia  made  by  grindmg  Dutch  foil  and  mosaic  gold,  or  precipitated 
copper,  to  powder.    When  well  done,  the  imitation  of  andent  bronze  ia  very  complete. 

SuBSBCT.  lO.—Poper'-hangingj 

242.  The  moMt  utual  mode  offmelung  the  loalU  ofapartmenie  at  preaent  is  by  covering 
them  with  ornamental  printed  papera,  of  which  there  is  a  great  variety,  from  Id.  per 
jvrd  to  several  shillings.  The  art  waa  borrowed  originally  irom  the  Chinese,  by  whom 
It  haa  been  practiaed  from  time  immemorial.  The  colours  emploved  are  of  distemper : 
a  ground  is  first  laid,  and  the  pattema  are  printed  by  means  of  blocks  and  various  cd- 
oors,  aa  in  calico  printing.  The  variety  in  the  patterns  of  printed  papers  ia  endleaa,  and 
ia  continually  changing  with  fashion ;  gilding  ia  frequently  introduced  in  rich  papera. 
The  French  have  long  excelled  ua  in  the  designing  of  papeia  for  this  purpose,  aa  th^ 
have  in  almost  all  architectural  ornaments ;  and  it  is  himentable  to  aee  that  the  beat  po- 
pera  in  our  ahopa  in  the  preaent  day  are  imported  ftota  Franoe.    Some  of  theaa  contain 
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M«  MTenl  DtodM  of  iMnnfantMriDg  papw*  for  huging.    Pftr  vitk  a  —ti»  grvmii  ia 
aald  to  be  prodnoed  bf  inbbiaf  on  the  gnmiid  powdered  Frenoli  cbelk  (a  rariet;  of  at 


Unned  jhek,  prodOMd  bj  cotUnf  to  >  fine  powder  woollen  tap  or  piecea  at  oloth  bjr 
nwaoa  ormM^ifleiT.  TUaopenlioncMaeatbepeneni  toappBir  aaifit  weredolb  cut 
eat  and  fixed  on.  In  •ome  m  the  beat  papera,  the  pattema  are  paitly  painted  by  band. 
Soma  paper,  finiahed  with  vaniab,  wf"  "  '    '  ' 

ia  liable  to  be  ranch  aoiled:  botlhe^ 
an  not  fit  for  defaot  •putmenla. 

SniiacT.  11.— Om  Jllmdt. 

US.  Am  UMt  are,  in  manr  aitoatiooa,  Tei7  ncooMaty  for  keepjas  the  apartuanls 

oeol  in  •nmnmr,  and  fcr  protecting  the  eottajna,  oaipela,  and  other  inaioe  Aumitoie^  A«m 

the  aon'i  nyn,  whieh  are  injnriotiB  to  oohrara.    The;  eaa  aoaroei;  be  oosudered  aa  or- 

naaientBl  in  an  arehiiaatnralapoint  of  view,  bat  iber  are  tolerated  on  aeeoant  of  their 

great  utility.   They  am  plaoed  either  on  the  oataide  or  inaide  of  the  aaah;  bat  are  moat 

rifectlTe  in  the  fii*t  node,  becanae  the  aaah  and  gisaa  are  tbna  protected  froin  the  heat, 

aad,ofcoane,  tbeairintheapartmenlkeptornwraeauallemperattire.    Tbeairapteat 

■J  kind  of  oataide  bUDdaoooatstamereljof  a  pKoeofehNh  fixed  to  the 

■  top  of  the  window,  and  either  hanging  down,  or  ntrecohed  out  a  Uttle 

wqr  at  the  bottom  by  some  aapport.    Tfaia  ia  the  moat  uaoal  ana 

Uind  employed  ialtaly,andmiqr  beaeenininctareaof  that  oonotiy, 

Moerally  reating  at  bottom  on  a  balcony  oAen  filled  with  fiowen. 

They  an  naoaUy  made  of  atiiped  eloth  or  canraaa,  and  hence  bare  a 

veiy  pictoreaque  efibet.    "HiaaB  are  oooaaiODally  need  here,  but 

oaaally  with  a  epring  Killer  at  the  top,  m  a  fnme.   Thoee  teimed  in 

n*  YaHlian  Undi,  are  nude  of  B  number  of  narrow  alipa  of  ynoi, 

hnng  horiicmtaUy,  bb;(;.  48,  BO  that,  when  turned  OM  way,  they  touch 

each  other,  and  fill  up  the  whole  opeaios  i  hot  when  iaoTed  a  little, 

the  aurfaces  are  inclined,  and  then  the  edges  being  ajmrt,  they  admit 

the  air,  tboogh  they  exclude  the  aua'a  ray* :  the  lathe  are  confined  at 

D  their  enda  by  firaiueB  in  the  reveals  of  the  windows,  and  they  draw 

np  BDthely  into  aboxoroornioe  fixed  at  the  top.    Blinds  of  the  same 

kind  are  oAenplacedat  the  inside  of  tbetaah,  and  tbenlbey  turn  upon  lines  of  tape;  bol 

when  tbey  are  upon  the  outaide,  a  brass  obaio  is  employed,  as  being  more  durable. 

TbeaeBieeflhotoalinkeepingod'tbesun'aTaya.  Slmt- 

Ur  Wad*  are  a  cheaper  kind,  which  aerra  both  aa 

Tenetian  blinds  and  outside  ahuttera ;  they  are  made 

of  atroBg  laths  or  lullhr  boarda,  either  fixed  in  the 

iftame,  or  turning  all  together  1^  a  lever  handle,  or 
piTota  in  the  frame.  When  Mtened,  tbey  are  flutened 
back  like  outside  shnttera,  Tbey  are  naefol  in  windy 
aitOBtiDDB,  and  where  seoority  is  reqnired.  The  lateal 
improTed  blinds,  and  those  now  most  generally  used, 
are  the  bimtt  Viada,  a,Jig.  4».  Tbey  are  of  striped 
eloth,  fixed  to  an  iron  framing  at  bottom,  and  are  made 
to  tise,  by  a  rather  eomplicBted  system  of  cords  and 
poUeyB,  into  B  case  of  wood  at  the  top  of  the  window, 
and  wbicb  is  nnerally  made  oruamentaL  1b  theae 
^  the  aidea  are  filled  up,  to  exclude  the  oblige  rays  of 

B      «V.w-  the  ami ;  i  ia  the  manner  in  which  they  are  made 

to  bedobambei  aportmenta. 

SmsaoT.  13. — BtU-Aanginf. 
S44.  BtU-ktBigiiif  t«  ftrftrmU  iy  llu  tmith,  and  requires  great  attention.  A  beD  should 
tiag  with  ■  TCry  slight  exertion  or  the  hand,  and  it  sboold  ring  a  sufficient  time,  and  not 
'      ■-»>      ^^—^^  too  long,  so  aa  to  be  sofllcienUy  heard  where  the  servants  at« 
/   JL\  plaoed.  The  bell  itself  (^.  60)  is  fixed  to  an  elastic  sprii^  by 

/     ▼/  wbtoh  it  vibrates  on  being  pulled  by  the  wire ;  sod  there  is  an- 

iT\  other  spring  of  spiral  wire,  to  prevent  the  vibratiin  from  being 

Jl\  too  greaL     The  wires  are  carried  round  the  angles  of  spart- 

Flg-  M  Dients  bj  means  of  craaks.  which  are  of  various  Kinds,  to  suit 

the  external  and  intenii]  angles.    In  some  oases  the  wire  m  bell  r^  goes  to  the  ceil- 
ing of  the  room,  but  now  dsobUj  only  down  ftom  the  sorbase  moulding,  where  it  may  b* 
rang  by  a  small  brass  lever,  or  some  other  coatrivaoce.    The  bell  wires  are  always  of 
eopper,  as  Iron  woold  decay  by  rust. 
Stfi.  An  impmtmml  in  tH»  mtlM  of  iUfomg  of  btU  wirtt  has  been  announced  U 
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inraotiMd  in  Edinburgh.  laalead  of  cansing  tiie  wires  to  go  along  beneath  the  oornieaa, 
and  acroaa  partitiona  and  paaaara,  in  the  uanal  manner,  till  they  reach  the  bella  they 
are  deaigned  to  pull,  a  plan  is  Ibuowed  by  which  not  a  single  wire  is  aeen  in  any  room  ia 
the  house*  From  the  top  of  the  bett-pull  in  each  apartment  the  wire  is  carried  straight 
upward  in  a  small  tin  tube  sunk  in  the  plaster,  to  tl|e  Tacancy  below  the  slatea;  here  the 
wires  of  the  whole  house  meet,  and  from  thence  descend  in  another  tube,  branching  off 
to  their  respective  bells.  By  this  means  each  wire  has  only  two  cranks,  or  at  mo«t 
three,  in  its  entire  course :  all  boring  of  partitions  is  sToided,  and  also  the  appearance 
of  wires  in  the  rooms. 

546.  li  i$  cmntmeni  to  arraufge  mil  the  beOt  m  the  bm$em€mt  story  in  a  iim,  each  having 
the  name  of  the  apartment  it  belongs  to;  for  though  in  a  email  house  the  servant  knows 
each  beU  by  its  sound,  yet  when  there  are  many  this  may  be  ditBcnlt ;  but  on  going  t« 
the  ph»e  where  they  are  hung,  it  may  be  aeen  which  bell  haa  mag  bj  y*f*»*^'i»g  erthn 
vttration  being  still  Tisible. 

SiTBSKCT.  13. — Veroviiai  and  BoteonUt. 

547.  The  Veranda  it  an  ornamental  addition  borrowed  from  India,  where  the  climate  de- 
mands every  assistance  from  shade.  Although  they  are  not  equally  necessary  with'Us, 
yet  they  sre  often  useful,  and  have  an  appearance  eztremelv  agreeable  when  tastefully 
attached  to  a  country  residence.  They  do  not  unite  well  with  architectural  decoration, 
hut  have  this  advantage,  that  of  themaelves  they  give  an  air  of  elegance  to  a  houae 
otherwise  extremely  plmn.  The  framing  is  generally  formed  of  woodpainted ;  and  in 
case  of  being  highly  enriched  with  ornament,  cast  iron  bss  been  found  both  durable  and 
ononomical.  The  roofr  are  painted  oil  doth,  sheet  copper,  sine,  or  tinned  iron  painted* 
Care  should  be  taken  that  the  baksoniea  are  sufficiently  strong,  and  securely  fixed  in  the 
walL  Not  being  necessarily  connected  with  any  particular  style  of  architecture,  they 
are  capable  of  endless  variety  in  their  design. 

548.  Baieomea  are  well  known,  and  are  made  of  stone  or  iron,  and  of  various  patterns. 
When  of  iron,  it  is  an  important  precantion  not  to  place  the  bars  at  auoh  a  distance  that 
a  chiki  coming  into  the  balcony  can  get  its  head  between ;  aince  cases  have  occuned 
(and  the  writer  of  this  arthsfte  was  witness  to  one)  where  a  ohikl,  having  pot  out  its  head 
between  the  bars,  could  not  by  any  means  draw  it  back  again,  and  a  smith  was  obliged 
to  file  or  saw  the  bars  through  before  the  child  could  be  extricated  from  thia  dangerous 
situation. 

SuBiiCT.  14. — Decoratioe  Sculpture  and  Carvtng, 

M9.  There  ia  ganeraUjf  more  or  leaa  «f  thaee  in  eaerf  modem  houae.  The  talents  of  tbs 
sculptor  in  marble  are  exercised  occasionally  in  statuea,  bas-relieft,  vaaes,  snd  other 
onamenta,  aa  likewise  in  capitals  and  other  parts  of  columns,  snd  in  chimney-pieces ; 
but  this  material  is  too  expensive  to  be  in  general  use  among  us.  Few  of  our  native 
atones  are  fit  for  durable  architectural  sculpture,  with  the  exception  of  one  variety  of 
raagnesian  limeetone  that  has  been  emplc^red  for  the  sculpture  in  the  triumphal  arch 
before  Buckingham  Palace !  Portland  stone  has  been  a  good  deal  used ;  but  it  is  coarse, 
and,  except  sdected  with  care,  not  veiy  durable,  as  may  be  seen  in  some  of  our  publM 
buildings.  Bslh  stone  is  eaaihr  carved,  but  is  less  durable  than  Portland.  This  deA* 
dency  in  a  good  material  has  led  to  the  invention  of  various  kinds  of  artificial  stone. 

S60.  Caad^t  artijieiai  atone  wss  at  one  time  much  in  use  for  architeetural  ornaments. 
It  is  a  sort  of  pottery,  and  eaaily  worked,  when  soft,  into  any  form :  it  is  perfectly  dum* 
hie,  but  liable  to  vrarp  in  baking. 

851.  Rangar'a  artiJkiiU  atone  ia  compoeed  of  fresh-burned  lime  snd  sand,  put  into 
moulds :  thu  sets  extremely  hard,  and  haa  been  employed  with  acme  success  in 
building. 

968.  iiiwfm'#  ari^kial  atone  Is  exeellent  for  ardUteetaral  ornaments  of  aU  kinds,  ss 
vases,  statues,  chimney-tops,  Ac.,  and  ia  now  mnch  in  nee.  Omamenta  in  idaster  of 
Paris  we  have  mentioned  when  describing  the  business  of  the  plasterer ;  and  thoee  made 
in  Parker'a  cement  when  treating  of  stucco. 

863.  A  great  nariety  of  omamenta,  particularly  light  Gothic  enrichments,  are  now  made 
with  advanta^  in  cast  iron. 

964.  Cnrvtng  in  wood,  at  one  tHne  carried  to  such  perfeotlen,  has  declined  through  the 
inventions  of  a  eompaaition  of  whiting  and  linseed  ofl,  in  which  ornaments  are  east  and 
ftfied  on  to  wood  with  glne ;  and  also  by  Uie  employment,  now  so  veiy  general,  of  papaty 
maehie. 

866.  A  proeetafor  imitating  %Dood  earrnnf  may  be  mentioned  as  one  of  the  novelties  of 
the  day.  II  is  the  invention  of  Braithwaite.  The  wood,  inatead  of  being  cut  as  in  the 
usual  manner,  has  the  pattern  burned  out  by  the  application  of  a  heated  metal  mould, 
and  the  charcoal  so  ibnned  is  brushed  out  ailer  each  successive  application  of  heat,  until 
sufficient  depth  is  acquired.  Care,  of  course,  must  be  taken  that  the  wood  does  not  in* 
game  during  the  process :  this  is  prevented  by  wetting  the  wood. 

866.  Papier-machee  is  a  very  elegant  manuiacture,  now  much  employed  finr  forming 

It 
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ornaments,  as  a  sabstitote  for  earring,  and  casta  in  plaster  of  Paris.  It  is  made  of  m 
pulp  from  rags  or  paper,  which,  beinff  mixed  with  sice  and  glue,  and  cast  in  a  mouk!, 
becomes  eltremely  hard  when  dry.  ft  is  much  used  for  llowere  and  other  ornaments  is 
the  ceilings,  and  rarious  other  places  in  apartments.  There  are  scTeral  manufactories 
of  it,  one  of  the  best  of  which  is  Messrs.  Bickfield  A  Co.,  London.  These  ornaments 
are  much  less  liable  to  breidc  than  those  of  plaster. 

If  decorations  of  a  sculptural  kind  are  introduced,  the  design  an4  execution  should 
display  good  taste ;  otherwise  they  are  better  entirely  omitted. 

257.  ScagUoU  is  a  veiy  beautiful  imitation  of  coloured  marble,  and  poiphyries ;  so 
close  an  imitation,  indeed,  that,  without  a  near  inspection,  it  cannot  be  distinguished 
ftom  these  stones.  It  is  much  employed  in  intenud  decoration,  for  cohmins,  pedestals, 
and  yarious  supports  of  statues  and  Tases,  and  sometimes  to  coTcr  parts  of  the  sides  of 
apartments.  It  is  oomposed  chiefly  of  plaster  of  Parisy  with  ccdouring  matters,  cemented 
by  glue,  and  havinff  sometimes  fragments  of  alabaster  inserted,  to  imitate  verd  antiqiia. 
rrom  the  nature  of  its  composition,  it  is  not  fit  to  be  exposed  to  the  weather  out  of  doora, 
and  requires  to  be  kept  diy ;  but  answers  admirably  m  interiors,  where  great  richneas 
at  a  sinall  expense  is  requbed. 

SuBsscT.  16. — Woter^pipM. 

We  hare  already  mentioned  the  necessity  of  an  abundant  supply  of  good  water  in 
erery  spot  where  it  is  resolved  to  build,  either  Irom  wells,  riyers,  or  by  some  artificial 
means.  In  most  cities  of  England  this  is  now  well  managed  by  means  of  public  waler> 
works,  that  supply  eyery  house  with  this  great  neoessaiy  of  life.  The  disposing  of  the 
water*ptpes  and  cisterns  in  a  building  should  not  be  left  to  the  plumber  only,  howeyer 
skilful ;  but  all  the  details  should  reoeiye  the  attention  of  the  architect,  in  deaigning, 
when  proyision  can  be  made  for  placing  the  pipea  properly,  which,  if  not  done  at  fivrt» 
may  sometimes  be  found  difficult  or  inconyeaient  aflerwaru. 

268.  ill  London  [and  still  more  in  New- York,  and  some  other  American  oities]  tk$ 
ahundanee  and  eke^ness  of  the  MUfply  of  exeelient  tMUer  hy  meoHM  ef  the  water  eompamet  m 
admirable,  notwithstanding  the  outcry  raised  by  ignorant  or  unprincipled  persona :  in 
many  parts  of  the  metropolis  water  can  be  senred  to  the  upper  stories  fhmi  the  ordinaiy 
sources ;  and  when  this  cannot  be  done,  it  q[iay  be  eleyated  sufficiently  high  by  foroa 
pumps. 

269.  The  advantage  of  having  ufater  laid  on  in  the  bedchamber  Horiea  to  supply  hatha,*  or 
for  other  purposes,  is  too  obyious  to  require  bein^  slated,  and  should  not  be  neglected  in 
a  new  house,  where  the  expense  does  not  forbid  so  great  a  conyenieace.  Whereyer 
there  is  any  degree  of  complexity  in  the  pipes  or  other  apparatus  necessary  for  the  sup- 
ply, an  accurate  drawing  should  be  kept  of  the  whole,  that  may  giye  the  requiaite  infor- 
mation in  case  of  repairs  or  alterations.  For  the  properties  of  good  water,  and  the 
methods  of  filtering,  we  refer  the  reader  to  the  aiticle  in  this  work  on  that  aobject. 
Chap.  I.,  Book  VIII. 

260.  To  prevent  the  vntter  m  the  lead  pipe*  from  freemng  in  winter,  which  frequently 
causes  them  to  burst  by  the  expansion  of  the  ice,  any  portion  that  is  exposed  to  the  ex- 
ternal air  should,  at  the  commencement  of  a  frost,  be  well  wrapped  round  by  aome  non- 
oondoeting  substance,  as  straw ;  and  in  case  of  the  pipe  passing  throujfh  tiie  house,  it 
is  a  good  plan  to  haye  a  cock  on  the  part  of  the  seryice-pipe  where  it  enters,  whiob 
being  shut  as  soon  as  the  cistern  is  filled,  the  pipe  may  be  emptied  of  water,  and  remain 
so  until  the  water  comes  on  again,  by  which  means  all  danger  of  the  water  freexing  in 
the  pipes  may  be  ayoided,  a  circumstance  which,  when  it  happens,  is  yeiy  annoying. 

261.  The  eonetnietum  of  eiatemM  with  haU-coek  and  ^oaata-pipe  is  too  well  understood  to 
require  being  mentioned  in  detail :  the  first  being  to  preyent  the  water  running  after  the 
cistem  is  fiill,  and  the  last  to  preyent  the  cistern  from  oyerfiowing  In  case  of  any  accident 
to  the  former.  It  is  a  good  precaution  to  lay  the  pipes  in  suoh  a  manner  that  they  can 
be  easily  got  at,  in  case  repairs  should  be  neoessaiy.  Sinking  and  forcing  pumps  aie 
proyided  by  the  plumber. 

262.  For  pumps,  see  "Kitchen  Furniture,"  Book  XI 

SussxoT.  16. — Water-^ioeeta. 

268.  The  great  fUUity  of  waUr^doeete  is  so  well  known  that  little  need  be  said  on  the 
subject,  but  that  they  are  indispensable  in  eyery  house  where  comfort  is  aimed  at.  An 
they  are  yery  troublesome  when  out  of  order,  some  pains  should  be  taken  to  select  one 
of  good  construction ;  and  it  is  better  to  giye  a  higher  price  than,  through  too  great 
eeonomy,  to  run  the  risk  of  getting  one  imperfect  Various  patents  haye  been  taken  out 
for  this  apparatus ;  but  we  believe  that  no  oonstmction  is  superior  to  the  original  one, 
that  by  the  late  Bramah.  The  general  principle  of  all  is  the  same  :  a  cistem  of  water 
is  placed  aboye,  and  in  the  bottom  is  a  yalye,  which  is  opened  bf  the  motion  of  the  han- 

*  [In  th«  city  of  New-Tork  all  these,  and  attll  ^ater  adrantafei,  are  fhrniabed  to  the  ettiseiM  at  a  ynrj  lo«p 
rata  by  the  aranicipal  aothoritiea,  who  have  intyodaoed  pipee  ooBTejinf  pare  water  from  a  rirar  ftvty  m\\m 
^     ~"  the  pavticBlan  of  which  are  related  is  s  taboeqqoat  p^  of  tbit  Tttone.] 
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die  on  tin  seal,  by  wUdi  the  inter  rathes  dofwn  into  fhe  beefai,  nHiile  the  tame  handle, 
hy  means  of  a  leTer,  opens  another  Talve  behyw  in  the  Boil-]iipe,  the  water  passing  throagh 
h.  It  is  scarcely  possible  to  tender  a  description  intelligible,  withoot  inspection  of  the 
apparatus  itself. 

864.  A  simnU  and  cheap  vjoter-cUfoet  is  the  following :  s,  fy^.  61,  is  the  earthenware  basin, 
the  lower  ena  of  whidi  teiminsEtes  in  a  neck  that  dips  onder  the  water  in  a  leaden  Tesselt 
from  which  a  pipe  descends  to  the  drain.  6  is  uie  dsten  of 
water  placed  above  at  a  proper  height :  this  oietem  has  a  waste- 
pipe,  c,  which  not  only  preTcnts  the  water  in  the  cistern  from 
OTerllowing,  hot  it  also  goes  into  the  leaden  veaael,  and  keeps  it 
filled  every  time  the  water  comes  on,  thus  preTonting  that  part 
Irom  becoming  ever  dry,  if  it  shoold  not  be  naed.  The  supply 
to  the  basin  is  by  a  pipe,  i,  coming  fhnn  the  cistern,  and  havhig 
a  Talre  at  the  bottom,  seen  on  a  larger  scale  at  e  .•  this  valTe  is 
nised,  when  water  is  required  for  the  basin,  by  palling  a  string, 
•ttached  to  one  end  of  a  small  lerer,  fixed  on  the  edge  of  thd 
oistem,  to  the  other  end  of  which  is  a  chain  that  raises  the  Tslve. 
The  lower  end  of  the  basin  being  thus  always  under  the  water, 
no  foul  air  can  ascend.  Some,  instead  of  this  Tahre  and  lefer, 
pot  a  cock  on  the  pipe,  d^  whieh  may  be  turned  when  necessary ; 
and  this  cock,  if  brought  to  the  seat,  may  be  ttnmed  by  a  handle 
similar  in  appearance  to  the  better  kind  of  water-doeets :  but 
the  cock  does  not  aflford  sufficient  water  way,  which  occasioos 
the  water  to  flow  too  slowly ;  whereas  the  tsIto  may  be  made  of 
any  siie,  and  may,  tbersfbre,  give  a  sufiteient  and  sadden  supply.  ^*  *1  • 

M6.  Portable  ^oaier^heete  are  described  under  "  Furniture." 

S86.  Prwiee  to  be  need  loiikomi  water  may  be  constructed  in  Tsrlous  ways.  One  is,  to 
have  a  basin,  as  in  a  water-doeet ;  and  to  continue  down  firom  it  a  tube  so  faf  into  the 
cesspool  below  as  to  prevent  the  rising  through  it  of  air,  and,  consequently,  of  smell.  If 
all  the  waste  water  of  the  house  is  poured  into  the  basin,  neither  that  nor  the  tube  will 
ever  be  choked  up ;  in  which  oase,  this  constrectioamty  be  considered  one  of  the  best 
for  preventing  sroeU.  Another  mode  is  lo  have  no  basm,  but  to  take  care  that  the  sur- 
lace  of  the  cesspool  expoeed  to  the  air  is  no  larger  than  necessary,  and  that  the  seat  be 
secure  and  free  trom  crevices.  It  is  best  to  have,  besides  the  usual  circular  cover,  an- 
other square,  laige  cover,  such  as  ia  used  in  water-closets. 

867.  An  ingeaiaue  contrivanee  woe  mented  by  Mr.  Strutt,  of  Derbw,  and  em]^yed  in  the 
Derbysbhre  infirmary,  by  which  the  air  in  the  place  was  changed  by  the  motion  of  the 
door,  which,  at  the  same  time,  disengaged  the  water  for  the  ckieet  itself,  without  any 
eare  of  the  person  using  it. 

SuBfioT.  17. — Fountame. 

868.  Fountainuy  so  great  a  hizury  in  warm  climates,  do  not  appear  to  be  generally 
wished  for  in  this  coontiy ;  and  they  are  expensive  ornaments,  except  in  remarkable 
cases,  where  the  supply  of  water  is  very  easily  obtained.  The  principle  upon  which  U)e 
aimplest  kind  is  formed  is  sufficiently  obvious ;  the  height  of  the  source  for  the  water 
must  be  as  great  as  that  to  which  the  fountain  is  to  play.  Fountains  on  a  very  small 
scale,  on  the  principle  of  that  called  Hiero*8,  are  sometimes  put  into  oonservatoriea,  and 
aimihur  places,  and  then  are  elegant  decorations.^ 

S0B8ICT.  18. — On  rendering  Hmteee  fat^proof. 

869.  To  render  all  dwelling  h4meee  firo-j^roof  is  obviously  desirable ;  but  although  many 
inventions  have  been  made  with  this  view,  and  experiments  have  been  made  sufficient 
to  show  that  it  is  quite  practicable,  yet  none  of  the  methods  have  been  found  so  free 
from  objections  of  some  kind,  either  on  account  of  the  expense,  or  from  some  other 
cause,  aa  to  be  brought  into  general  use.  The  chief  means  proposed  have  been  iron 
Toofe,  floors  supported  by  iron  or  flat  brick  arches,  plaster,  or  what  is  called  pugging  un- 
der the  flooring  boards,  stone  or  iron  staircases,  brick,  or  at  least  brick-ncgged,  partitions, 
metal  sashes,  iron  plating  round  all  timbers :  in  short,  using  metal,  or  brick  and  slste, 
wherever  it  is  possible,  inslead  of  wood.  By  taking  advantage  of  these,  any  house  may 
be  rendered  fire-proof  in  building,  although  the  expense  will  be  somewhat  increased ; 
and,  considering  that  the  additional  cost  need  not  be  very  considerable  compared  with 
the  contort  of  security,  it  is  much  to  be  regretted  that,  in  all  apartments  where  valuable 
property,  such  as  libraries,  museums,  or  Series  of  works  of  art  are  deposited,  means 
should  not  be  resorted  to,  to  render  them  safe  from  destruction  by  fire ;  and  we  add,  that 
it  is  surprising  that  the  practice  of  rendering  houses  fire-proof  should  not  become  gea- 

*  tin  Um  city  orN«w-Tark,  pvblio  foaitaina  fla  a  ]m|«  iCBle  mSan  Hn  Bnmeroai  pattt  aad  open  tqnuM. 
whit*  in  th«  nrdMtt,  and  atm  ftt  th*  doen  «C  th«  eitisens.  tha  ■apply  or  water  n  m  abandaiit,  that  ornameBtai 
favntaiu  ami  jat  d'aaoa  om  be  pUo«4  at  a  thfliaf  azpanaa,  a  caoTanieaea  of  whidh  many  ara  araOiiif  tl 
ial«M.J 


82  on  TBI  DOMKSTIC  BBBIDBHCB. 

ornaments,  as  a  sabstitnte  for  earring,  and  caste  in  pkuter  of  Paris.  It  is  made  of  m 
pQlp  from  rags  or  paper,  which,  being  mixed  with  size  and  glne,  and  cast  in  a  mouldy 
becomes  eltremely  hard  when  dry.  It  is  much  used  for  flowers  and  other  omamente  ia 
the  ceilings,  and  Tarioas  other  places  in  apartmente.  There  are  serersl  manufactories 
of  it,  one  of  the  best  of  which  is  Messrs.  Bickfield  db  Co.,  London.  These  oniameots 
are  much  less  liable  to  break  than  those  of  i^aster. 

If  decorations  of  a  sculptural  kind  are  introduced,  the  design  an^  exeoation  shoold 
display  good  taste  •,  otherwise  they  are  better  entirely  omitted. 

257.  ScuglwU  is  a  very  beautiful  imitation  of  coloured  marble,  and  porphyries ;  so 
olose  an  imitation,  indeed,  that,  without  a  near  inspection,  it  cannot  be  distinguished 
from  these  stones.  It  is  much  employed  in  internal  decoration,  lor  oobmns,  pedestals, 
and  Tarious  supports  of  statues  and  vases,  and  sometimes  to  cover  parte  of  the  sides  of 
apartmente.  It  is  eonposed  chiefly  of  plaster  of  Pari%  with  ocdoming  matters,  cemented 
by  glue,  and  haTing  sometimes  fragniente  of  alabaster  inserted,  to  imitate  Tord  antiqiie. 
mm  the  nature  of  ite  composition,  it  is  not  fit  to  be  exposed  to  the  weather  out  of  doors, 
and  requires  to  be  kept  dry ;  but  answers  admirably  m  interiors,  where  great  richness 
at  a  smsll  expense  is  requhed. 

SossBCT.  15.— WkUr  pipt». 

We  hare  already  mentioned  the  necessity  of  sn  abundant  supply  of  good  water  in 
erery  spot  where  it  is  resolved  to  buiM,  either  from  wells,  rivers,  or  by  some  artificial 
means.  In  most  cities  of  England  this  is  now  w^  managed  by  means  of  public  watei^ 
works,  that  supply  every  house  with  this  great  necessary  of  life.  The  disposing  of  the 
water-pipes  and  cisterns  in  a  building  shmild  not  be  left  to  the  plumber  only,  however 
skilful ;  but  all  the  deuils  should  receive  the  attention  of  the  arohiteot,  in  deaigning, 
when  provision  can  be  made  for  placing  the  pipes  properly,  which,  if  not  done  at  ^gi, 
may  sometimes  be  found  difficult  or  inconvenient  afterward. 

256.  In  London  [and  still  more  in  New-York,  and  some  other  American  cities]  tis 
abundance  and  eket^^o*  of  the  rnfiphf  of  exeelieni  mooter  by  means  of  the  water  eampamea  is 
admirable,  notwithstanding  the  outcry  raised  by  ignorant  or  unprincipled  persons :  in 
many  parte  of  the  metropolis  water  can  be  served  to  the  upper  steries  firom  the  ordinary 
sources ;  snd  when  this  cannot  be  done,  it  i|iay  be  elevated  sufficiently  bi|^  by  Ibrae 
pumps. 

259.  The  advantage  of  hamng  water  laid  on  in  the  bedchamber  atoriee  to  supply  baths,*  or 
for  other  purposes,  is  too  obvious  to  require  bein|f  stated,  and  should  not  be  neglected  in 
a  new  house,  where  the  expense  does  not  forbid  so  great  a  convenience,  wherever 
there  is  any  degree  of  complexity  in  the  pipes  or  other  apparatus  necessary  for  the  sup- 
ply, an  accurate  drawing  should  be  kept  of  the  whole,  that  may  give  the  requisite  infor- 
mation in  case  of  repaire  or  alterations.  For  the  {nnoperties  of  good  water,  and  the 
methods  of  filtering,  we  refer  the  reader  to  the  article  in  this  work  on  U»t  subjeel. 
Chap.  I.,  Book  VIII. 

2fi0.  To  prevent  the  water  m  the  lead  pipes  from  freeaing  in  winter,  which  fireqnentlj 
causes  them  to  buret  by  the  expansion  of  the  ice,  any  portion  that  is  exposed  to  the  ex- 
ternal air  should,  at  the  commencement  of  a  fixist,  be  well  wrapped  round  by  some  non- 
conducting substance,  as  straw ;  and  in  case  of  the  pipe  paasiag  tlmiugh  the  house,  it 
is  a  good  plan  to  have  a  cock  on  the  part  of  the  service^pipe  where  it  enters,  whicdi 
being  shut  as  soon  as  the  cistern  is  filled,  the  pipe  may  be  emptied  of  water,  and  remain 
so  until  the  water  comes  on  again,  by  which  means  all  danger  of  the  water  freesing  in 
the  pipes  may  be  avoided,  a  circumstance  which,  when  it  happens,  is  veiy  annoying. 

961.  The  eonetruetwn  of  euteme  with  ball-eock  and  waetO'pipe  is  too  well  underetood  to 
require  being  mentioned  in  detail :  the  first  being  to  prevent  the  water  running  after  the 
cistern  is  full,  and  the  last  to  prevent  the  cistern  from  overflowing  In  case  of  any  accident 
to  the  former.  It  is  a  good  precaution  to  lay  the  pipes  in  sudi  a  manner  that  they  can 
be  easilv  got  at,  in  case  repaire  should  be  neoessaiy.  Sinking  and  lorcing  pomps  ara 
provided  by  the  plumber. 

262.  For  pumps,  see  *•  Kitohen  Furniture,"  Book  XI 

SuBSBOT.  16. — Water-closets, 

268  The  groat  ulUity  of  water-closets  is  so  well  known  that  little  need  be  said  on  the 
subject,  but  that  they  are  indispensable  in  every  house  where  comfort  is  aimed  at.  As 
they  are  very  tronblesome  when  out  of  order,  some  pains  should  be  taken  to  select  one 
of  good  constniction  ;  and  it  is  better  to  give  a  higher  price  than,  through  too  great 
economy,  to  run  the  risk  of  getting  one  imperfect,  various  patente  have  been  taken  out 
for  this  apparatos ;  but  we  believe  that  no  constniction  is  superior  to  the  original  one, 
that  by  the  late  Bramah.  The  general  principle  of  all  is  the  same  :  a  cistern  of  water 
is  placed  above,  and  in  the  bottom  is  a  valve,  which  is  opened  by  the  motion  of  the  ban- 

*  [Tn  th«  city  of  New*Tork  til  tbese,  and  still  greater  adraatafaa,  are  fopiiihed  to  tbe  dtiseaa  at  a  Tory  low 
lato  by  tho  mvnicipal  aathontieir  who  bavo  inbrodaced  pipes  oonTering'  pore  water  from  a  rirot  fluty  lilaa 
^^    '■  the  partieoUn  of  which  are  mlalad  ta  a  eabeeqqeot  part  of  thit  TMiune.) 
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die  on  the  sett*  bj  wWeh  the  water  rashes  down  into  Ihe  besfai,  whfle  the  same  handle, 
hj  means  of  a  leTer,  opens  another  yalre  below  in  tiie  soUrpipe,  the  water  passing  throagh 
it.  It  is  scarcely  possible  to  render  a  description  intelligible,  withoat  inspection  of  the 
apparatus  itself. 

864.  ii«tfimfeasi(eAMj»i0«ler<^20tetisthelbllowing:  «,^.01,isth^ 
the  lower  eno  of  which  terminates  in  a  neck  that  dips  under  the  water  in  a  leaden  TesseU 
from  which  a  pipe  descends  to  the  diain.  &  is  the  cistern  of 
water  placed  abo^e  at  a  proper  height :  this  dstera  has  a  waste- 
pipe,  e,  which  not  only  pTBTcnts  the  water  in  the  cistern  from 
overilowing,  bat  it  also  goea  into  the  leaden  ymmX  and  keeps  it 
filled  every  time  the  water  comes  on,  thus  preTcnting  that  part 
fiom  becoming  oTor  dry,  if  it  shonki  not  be  used.  The  supply 
to  the  bssin  is  by  a  pipe,  i,  coming  from  the  cistern,  and  haTing 
a  Yslre  at  the  bottom,  seen  on  a  larger  scale  at  <  .•  this  tsIto  is 
raised,  when  water  is  required  for  tb»  basin,  by  pulling  a  string* 
attached  to  one  end  of  a  small  loTor,  teed  on  the  edge  of  the 
oistern,  to  the  other  end  of  which  is  a  chain  that  rsises  the  tsIto. 
The  lower  end  of  the  basin  being  thna  alwaya  under  the  water, 
no  fool  air  can  ascend.  Some,  instead  of  this  Tshre  and  layer, 
pot  a  cook  on  the  pipe,  d^  whidi  may  be  turned  when  neeesssry ; 
and  this  cock,  if  brought  to  the  seat,  may  be  turned  by  a  handle 
similar  in  appearsnce  to  the  better  kind  of  water-doseta :  but 
the  cook  does  not  aflbrd  solBcient  water  way,  which  ocoasioos 
the  water  to  flow  too  slow^ ;  whereas  the  TalTo  may  be  made  of 
any  sine,  and  may,  therefore,  give  a  suAcient  and  sadden  supply. 

PwtahU  %oMUr'€lo§et9  are  dsscribed  under  "  Furniture." 

Pnwut  to  be  uted  imikemi  umUr  msy  be  constructed  in  Tsrious  ways.  One  is,  to 
haye  a  basin,  as  in  a  water-ckieet ;  snd  to  continue  down  ftoro  it  a  tube  so  ftr  into  the 
cesspool  below  as  to  preyent  the  rising  through  it  of  air,  and,  consequently,  of  smelL  If 
all  the  waste  water  of  the  boose  is  poured  into  the  basin,  neither  that  nor  the  tube  will 
eyer  be  choked  up ;  in  which  oese,  this  construction  may  be  considered  one  of  the  best 
for  preyenting  smell.  Another  mode  is  to  haye  no  basin,  but  to  take  care  that  the  sur- 
ftce  of  the  cesspool  exposed  to  the  air  is  no  larger  than  necessary,  and  that  the  seat  be 
secure  uid  free  from  crevices.  It  is  best  to  have,  besides  the  usual  circular  cover,  an- 
other square,  laige  cover,  snob  as  ia  used  in  water-closets. 

S67.  An  ingmitmi  eonirivanee  too*  iavenied  by  Mr.  Siruitf  of  Derly^  and  empkiyed  in  the 
Derbyshire  infirmary,  by  which  the  air  in  the  place  was  changed  by  the  motion  of  the 
door,  which,  at  the  same  time,  disengaged  the  water  for  the  doeet  itself,  without  any 
care  of  the  person  using  it. 

SvBBBCT.  Vt.'^FaiaUoiiu. 

288.  FountasVu,  so  great  a  hizury  in  warm  climatea,  do  not  appear  to  be  generaQy 
wished  for  in  this  country ;  and  they  are  expensive  ornaments,  except  in  remarkable 
cases,  where  the  supply  of  water  is  very  easily  obtained.  The  principle  upon  which  the 
simplest  kind  is  formed  is  sufficiently  obvious ;  the  height  of  the  source  for  the  water 
must  be  as  great  as  that  to  which  the  fountain  is  to  play.  Fountaina  on  a  very  small 
acale,  on  the  principle  of  that  called  Hiero^s,  are  sometimes  put  into  oonservatories,  and 
similar  places,  and  then  are  elegant  decorations.* 

SuBsscT.  18.— On  renitrimg  Hmutt  firt^proof, 

S69.  To  renier  aU  dioetttiij' AmwMjbv-invc/ is  obviously  desirable ;  but  although  many 
inventiona  have  been  made  with  this  view,  and  experimenta  have  been  made  safl!cient 
to  show  that  it  ia  quite  practicable,  yet  none  of  this  methods  have  been  found  so  free 
from  objections  of- some  kind,  either  on  account  of  the  expense,  or  from  some  other 
cause,  as  to  be  brought  into  general  use.  The  chief  means  proposed  have  been  iron 
T0O&,  floon  aupported  by  iron  or  flat  brick  arehes,  plaster,  or  what  is  called  pugging  un- 
der the  flooring  boards,  stone  or  iron  staircases,  brick,  or  at  least  brick-nogged,  partitions, 
metal  ssshes,  iron  plating  round  all  timbere :  in  short,  using  metal,  or  brick  and  slate, 
whoever  it  is  possible,  inslMd  of  wood.  By  taking  advantage  of  these,  any  house  may 
be  rendered  fire-proof  in  building,  although  the  expense  will  be  somewhat  increased ; 
and,  considering  that  the  additional  cost  need  not  be  very  considerable  compved  with 
the  comibrt  of  security,  it  is  much  to  be  regretted  that,  in  all  apaitments  where  valuable 
property,  such  as  libraries,  mofleoms,  or  galleries  of  worka  of  art  are  deposited,  means 
should  noi  be  resorted  to,  to  render  them  safe  from  destruction  by  fire ;  and  we  add,  that 
it  ia  surprising  that  the  practice  of  rendering  houses  fire-proof  should  not  become  gea- 

*  tin  ih«  dtjvf  N«w-Yaric,  pnblio  foimtaiiM  on  m  lAift  Mile  adore  tho  namerooi  parks  mad  open  oqnano. 
wliile  in  tho  nrdont,  and  orrni  at  tho  doon  oC  the  oitizena,  the  aapply  of  water  h  ao  abundant,  that  ornamental 
lonntaina  ami  jet  d*oana  oaa  bo  pUbod  at  a  thfliag  ezpenae,  n  conTonionee  of  which  many  ara  nmilinff  ih"-^ 
MlaM.J 
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•nL   BatthedaMriptioDorUiedBlalbicipMtiarllieTviow 
this  object  would  ftr  ezeeed  Uie  limila  of  thit  woik. 

Tlie  impoitanoe  of  this  tat  a  houae  boilt  in  the  eonatiy  nniot  •ppeor  to  mncli  tb» 
greater,  where  that  aasistanoe  from  fire-ongiiies  cannot  be  had  that  towna  aflbnL 
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ON  WARBQNG  DOMESTIC  EDinOBS. 

CHAPTER  I. 

OH  HIAT. 

S70.  Imtroii»eiory  Remarkt. — The  Tariooamodee  of  yioduciiig  a»  agreeable  teineratiim 
in  our  apaiunents,  at  all  aeaaona  of  the  year,  are  faoiiortant  to  be  anderatood.  Many  u^ 
eiTiiized  nationa,  acoaatomed  to  a  life  of  hardahip,  and  paaaiag  their  time  ehlefly  in  the 
open  air,  are  rendered  nearly  inaeoaible  to  alight  chaogea  in  ita  tempeiatue,  aad  the 
oomforta  of  domeatic  life  are  little  known  to  them. 

271.  A  few  eenturia  ago,  tht  MMbiUnit  9f  tku  cwwfiy,  whoae  ttma  waa  apent  prinoi* 
pally  in  war  and  the  ehaM^  appear  to  uto  attached  little  impoitanoe  to  their  oidinaiy 
domeatic  edifioea ;  and  while  their  eoeleaiaatical  baildlnga,  their  palaeea,  and  caatlea,  dia> 
played  the  akill  of  the  architect,  the  habitationa  of  private  individnala  were,  ia  genend, 
on^  wooden  biiildinga  of  mean  appearance  and  IneonTenient  arrangeaaent.  The  habita 
of  modem  life  require  the  interior  of  oar  houaea  to  be  objeota  of  more  attention,  and  the 
infinite  number  of  purauita  cauaing  a  great  part  of  oof  time  to  be  paaaed  within  doora, 
make  it  neoeaaary,  both  for  health  and  the  advaatageooa  enmloyment  of  onr  facnitieav 
that  we  ahould  not  anilbr  from  coki  or  deleteriona  air,  while  deprived  of  that  bodily  es- 
eiciae  which  imparta  warmth  and  animatiaa  to  thoee  whoae  employmenta  carry  them 
chiefly  into  the  open  air. 

872.  Jn  the  Mouikem  paru  of  Ewrope^  indeed,  artificial  warmth  ia  ao  aeldom  required, 
that  the  meana  of  obtaining  it  are  even  noar  exceedingly  nide  and  imperfect,  fteqnently 
amounting  to  no  more  than  introducing  a  charcoal  atove,  or,  rather,  a  braiier,  or  open 
veaael  filled  with  burning  charcoal,  into  the  apartment,  a  practice  which  would  be  ex* 
tremely  ii^arioua  to  health  if  continued  for  any  length  of  time.  But  ia  thia  countiy, 
where  the  cold  aeaaon  ia  not  only  more  aevere,  but  of  much  longer  duration,  Tariooa 
nodea  are  adopted  which  are  much  leaa  objectionable.  Still,  we  are  for  from  being  un- 
der the  neceaaity  of  employing  the  methoda  need  in  the  north  of  Europe,  where  nothmg 
leaa  than  cloae  atorea,  which  produce  no  change  of  air  in  the  apartmenta,  are  aufihsient 
to  enaure  the  degree  of  warmth  eaaential  to  comfort. 

273.  When  ve  treat  of  VentiUium,  we  ahall  explain  particularly  why  thia  change  of  air 
ia  80  important  to  health :  at  preaent,  we  ahall  oonaider  thia  to  be  admitted ;  and  we  may 
do  ao  the  more  readily,  aa  the  aubject  ia  beginnina  to  be  generally  attended  to.  It  ia  de- 
airable,  therefore,  in  the  method  we  may  adopt  for  wanning  our  buikfinga,  to  contriTe 
not  only  the  moat  economical,  but  alao  that  which  will  aecure  to  na  the  enjoyment  of  a 
aalubrioua  atmoaphere. 

But  aa  the  aubject  of  wanning  and  ventilating  cannot  be  nnderatood  without  an  ac- 
quaintance with  the  propertiea  and  Uwa  of  heat,  we  ahall  inquire  into  the  nature  of  thia 
agent  previoualy  to  pointing  out  the  moat  judieiona  manner  of  directing  and  employing  it. 

SaOT.  I.— -OV  HBAT. 

274.  Hedi  u  reeogmoei  ao  a  prmeifU  rMer  hy  He  effeete  than  ly  any  kmmledre  wc  poo* 
seee  of  tie  eeeeniial  nmture.  Evenr  one  experiencea  the  preaenoe  or  abaence  of  it  in  the 
aenaationa  of  warmth  and  of  cold ;  and  we  all  witneaa  the  changea  produced  by  it  on 
other  bodiea,  in  cauaing  them  to  expand,  or  to  melt ;  and  likewiae  in  the  piooeaa  of  com. 
buatkm.  But  if  we  inquire,  ¥iiat  ia  thia  heat,  the  eflbcta  of  which  are  ao  evklent  1  the 
anawer  ia  not  ao  eaay. 

^  aome,  heat  haa  been  conatdered  aa  an  extremely  aabtfle  fluid,  capable  of  inainuating 
itaeif  between  the  particlea  of  all  bodiea ;  of  remaining  there  in  a  dormant  and  inactiva 
atate,  or  of  being  put  in  motion  or  activity,  by  which  only  it  ia  renderad  aenaible.  Thia 
Buppoaed  fluid  haa  been  named  eoiorie. 

By  othera,  the  exiatence  of  any  aoch  peculiar  fluid  ia  denied,  and  heat  ia  aaki  to  con- 
aiat  meiely  in  a  rapid  motion  of  the  aolid  partidea  of  bodiea  that  are  heated.  A  third 
opinion  ia,  that  heat  dependa  upon  the  rapid  yibretkma  or  wavea  of  an  inconceivably 
anbtiie  fluid,  or  ether,  which  fllla  aU  apace,  and  la  quite  independent  of  the  ordinary  ma^ 
ter  appreciable  by  our  aenaea. 

Since  all  iheae  opiniona  are  hypotheaea  only,  and  aa  neither  of  them  can  be  oompletelY 
proved  in  the  preaent  atate  of  our  knowledge,  we  may  apeak  of  heat  aa  a  diatinot  aubl 
atance,  which  ia  the  doctrine  that  can  be  moat  eaaily  adapted  to  the  explanation  of  the 
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imoal  phenomena  we  shall  hare  to  conaMer ;  ohaening,  that  we  do  ao  for  ooBTenienoe 
only,  withoat  intending  to  express  anj  opinion  as  to  its  abaotarte  trath ;  and  we  ahall  pra- 
eeed  to  describe  some  of  the  pnmerties  of  heat,  which  are  easential  to  onr  preaent  snb- 
ject,  as  they  have  been  dedneed  from  experiment,  and  entirely  independent  of  oTery 
apecnlation  respecting  its  essential  nature. 

276.  Heat  hd$  a  wtnmg  iendmev  to  Hjfiige  iitelf  ifmiBjf  tknmgh  mU  mijemmg  hoiie» ;  ao 
that  if  seTeral  bodies,  heated  to  diflhrent  degreea,  are  brought  together,  either  in  contact 
or  near  one  another,  those  which  have  most  heat  will  giro  out  some  to  those  which  have 
least,  until  they  have  all  an  equal  quantity.  This  is  one  of  its  moat  impmtant  proper- 
tiea,  and  is  usually  expressed  hy  the  tenn  ^rofNvslBoii  tfkemt. 

S76.  Heat  is  propagated  in  two  lotyt :  by  eenlmetum,  and  by  rwHatioiL  When  bodiea 
are  actually  in  contact,  the  superabundant  heat  of  the  one  peases  directly  into  the  other, 
and  diflfases  itself  through  it  until  the  quantity  in  both  be  equal :  thia  ia  propagation  by 
conduction.  When  heat  is  propagated  by  radiation,  a  heated  body  aenda  oat  inviaible 
n^s  of  heat  in  all  directions  through  the  air,  which  strikes  open  and  enten  lata  all  ad- 
joining solids ;  tending,  in  like  manner,  to  equaliie  their  temperature. 

977.*  An  tncreoMe  of  heat  eauaei  att  bodieM  to  expand,  or  heeoma  larger  ta  Mr  dmanaimiM, 
Thm  is  easily  shown  by  a  few  simple  experiments.  1.  With  regm  to  solids :  proeore  a 
small  cylinder  of  metal,  s,  and  alao  a  plate  of  metal,  h  (Jig.  6t),  haT* 
ing  a  notch  cut  in  it  exactly  equal  to  the  length  of  the  cylinder ; 

make  also  a  hole  in  this  plate  ao  large  that  the  cylinder  may  Jnst  fit      ^_ 

it.  Now  heat  the  cylinder  in  the  the,  and,  on  applying  it  to  the  notch,      ^SSSmSIa 
it  will  be  found  to  be  increased  in  length  by  its  no  fonger  fitting  it ;  f^.  fla. 

and  the  thickness  will  likewise  be  found  greater,  as  it  can  no  longer  be  poshed  thvough 
the  hole  in  the  plate.  When  the  cylinder  cods,  it  win  shrink  again  to  its  former  siae. 
By  simikur  obserrationa  on  other  aubstances,  it  will  appear  that  all  expand  hy  heat,  and 
contract  by  cold  or  the  decrease  of  heat ;  but  some  more  than  othen :  metals  expand 
most,  and  glass  is  among  the  least  expanaible ;  wood  expanda  and  oontracta  considerably 
across  the  grain,  hot  yexy  little  in  the  direction  of  the  grain ;  thua  a  htf  of  wood  Tarias 
in  its  length  less  than  a  bar  of  iron. 

278.  7^  expaneibUity  of  Hquidt  i»  teen  divfmetZy  tii  ike  thermometer,  where  the  quicks 
ailrer  rises  and  flills  in  consequence  of  the  ioerease  and  diminution  of  its  hulk,  aa  the 
weather  becomes  warmer  or  colder.  To  obeerve  how  air  expands,  lay  a  half-blown  Mad- 
der before  the  fire,  and  in  a  few  roinutea  the  air  within  it  will  swell  so  much  that  the 
bladder  will  be  completely  extended ;  but  when  it  ia  removed  fWMn'the  Sn,  the  air,  aa  it 
cools,  will  contract  to  ita  original  buft. 

279.  The  ehrtnlang  of  baked  ela^,  when  expoaed  to  a  hi^h  degree  of  heat,  may  aeem  to 
he  an  exception  to  the  general  law  just  mentioned ;  but  it  is  (Hdy  apparently  ao,  for  thia 
contraction  is  owing  to  the  heat  expelling  the  moiature  which  the  c£iy  eontained,  in  oon- 
aequence  of  which  the  parte  come  closer  into  contact. 

280.  The  unequal  expanaion  amd  eontraetion  of  layers  of  different  eubeianees  applied  on 
eaxh  other  ia  frequently  productive  of  serious  inconvenience.  It  is  this  that  occasions 
earthenware  to  be  covered  with  innumerable  minute  cracka  after  some  time ;  and  thia 
npequal  expansion  is  also  the  reaaon  why  glass  and  earthenvrare  are  so  eaaily  broken  by 
pouring  liquids  into  them  suddenly  without  gradually  warming  them.  The  surface  where 
the  hot  fluid  is  applied  expanda  before  the  opposite  side  haa  tmie  to  do  ao,  and  a  oraok  Is 
the  consequence.  The  thinnest  glass  is  the  least  liable  to  thia  accident,  becauae  it  ia 
aoonest  heated  threii^.  Throwing  water  mwn  heated  caat  iron  prodneea  a  similar 
efifbct,  by  cooling  one  side  more  npidW  than  the  other. 

281.  Heat  does  not  pass  with  equal  facility  through  all  bodies.  Those  which  permit  Ita 
passage  the  most  reaaily  are  termed  good  conductors ;  and  thoee  through  which  it  passes 
with  difficulty  are  called  bad,  or  akw  eonduetors  of  heat.  Metals  are  ike  best  conductors, 
and  charcoal,  wood,  stass,  earthenware,  water,  and  air  are  the  worst  To  illnstrate  this, 
heat  one  end  of  a  roa  of  iron  in  the  fire,  and  it  will  be  perceived  that  the  other  end  will 
aoon  become  so  hot  that  it  cannot  be  held  in  the  hand,  becauae  the  heat  passes  readily 
finom  the  end  in  the  fire  to  the  other  end ;  but  a  rod  of  wood  may  be  held  in  the  Itn  antU 
one  end  ia  burned  without  the  other  heina  heated  so  that  it  may  not  be  eaaily  held,  ba- 
cause  the  heat  passes  with  great  difficulty  through  the  wood.  'The  same  may  be  ex- 
perienced with  a  rod  of  glass.  It  is  of  very  great  importance,  in  the  management  of  heat, 
to  know  the  various  powers  of  substancea  in  conducting  it,  or,  in  other  worda,  sufllbring 
It  to  pass  through  them,  or  prerenting  ita  paasage,  aa  upon  thia  dependa  our  means  ef 
oonfinina  it,  so  often  necessaiy. 

282.  h  is  obtfious  that  to  eor^im  heat,  or  tojpreoent  it  from  e$eajimg,  we  must  surrennd  It 
with  the  slowest  conductora,  of  which  brick,  charcoal,  wood,  and  air  are  often  the  most 
oonyenient.  In  general,  the  denaest  snbstancea  (for  histance,  metals)  permit  the  passage 
of  heat  the  most  readily ;  and,  on  the  contrary,  the  most  porous  and  lightest  bodiea  are 
the  worst  conductora  and  the  best  confinere  of  heat.  As  a  few  illustrative  examples  of 
the  application  of  this  principle,  we  may  mention  that  boiling  vrater  may  be  carried  a 
long  way  hot  by  patting  it  into  a  thick  wooden  cask.  Wooden  liandlea  are  pnl  to  metallio 
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tea  and  coffee  pots,  or  other  hot  Teaaelfl,  beoame  wood  is  a  dow  oondnetor  of  beat.  Heat 
nay  in  a  great  measure  be  preheated  from  escaping  fifom  bodies,  by  being  surrounded 
with  pounded  charooaK  sawdust,  or  pumice,  or  by  air  confined  between  plates ;  and 
water  may  be  kept  long  hot,  by  the  vessel  containing  it  being  wrapped  round  with 
woollen  cloth  or  any  light  porous  material.  But  as  there  is  no  substance  a  perfect  or 
absolute  nonconductor,  that  is,  through  which  heat  will  not  be  transmitted  more  or  1«m, 
so  we  have  no  means  of  preventing  beat  from  escaping  in  some  degree :  when  we  wish 
to  confine  it,  we  can  only  select  as  a  banier  those  substances  through  which  it  finds  its 
way  with  the  greatest  diflSculty. 

383.  For  the  game  rttuow,  stf  sUiw  cmtiuctartmrt  wiik  Iktir  hMi  mtk  gre^Ur  djfiadiif,  §mi 
rstetfi  U  wmck  Umger  ikon  good  emUuetart.  From  these  principles  many  facts  are  easily 
explained.  Brick  is  a  bad  conductor,  and  we  haTC  shown  that  metals  are  the  best.  A 
hnck  slOTe  wiU,  therefore,  be  longer  in  heating  through  than  an  iron  one,  but  will  be 
much  longer  in  cooling  or  parting  with  its  heat.  Water  ia  a  bad  conductor  of  heat,  and 
ao  is  glass ;  a  bottle  of  hot  water  will,  therefore,  keep  long  warm,  but  still  longer  if 
wrapped  in  flannel.  Eveiy  one  has  remarked  that,  after  standing  some  time  before  the 
fire,  the  money  ia  one's  pocket  feels  much  hotter  than  the  clothes.  This,  howcTer,  is  a 
deception,  for  it  is  not  in  reatity  any  hotter,  as  may  be  proved  by  the  thermometer. 
Whence,  then,  the  aensation  of  superior  heat  in  the  metal  when  touched  1  The  fact  ia, 
that  the  metal,  from  its  being  the  best  conductor,  parts  with  its  heat  more  readily  to  the 
hand  than  the  dothea,  and,  consequently,  excites  in  a  greater  degree  the  sensation  of 
warmth.  If  iron,  marble,  wood,  and  flannel  be  exposed  to  the  sun*s  rays  together  for  a 
certain  time,  they  will  all  acquire  the  same  temperature,  yet,  upon  touching  them,  tha 
metal  will  feel  the  warmest ;  and  if  they  are  expoised  together  to  the  cold,  the  metal  wiU 
soon  feel  the  coldest,  notwithstanding  the  thermometer  will  show  the  heat  of  them  all  to 
be  equal :  the  reason  will  be  easily  deduced  from  what  we  have  already  said. 

284.  liutobe  oUervid  that  there  ie  no  ntek  thing  ae  aUolute  cold,  cold  being  only  a  loaa 
of  heat,  and  not  a  thing  positive.  It  was  at  one  time  aupposed  that  there  were  rays  of 
cold  as  well  as  of  heat ;  but  this  is  now  considered  to  be  an  error.  Nor  do  we  know  an7 
substance  deprived  altogether  of  heat :  although  intense  degrees  of  cold  can  be  produceo, 
atill  it  ia  imagined  that  we  have  never  arrived  at  the  greatest  possible  degree  of  it 

286.  Ftuide  of  ail  kmde,  and  air,  are  much  worse  conductors  than  solids ;  indeed,  th^ 
can  scarcely  be  said  to  conduct  heat  in  the  same  manner  as  solids.  The  particles  of 
aoUds  being  fixed,  heat  is  communicated  from  particle  to  particle,  until  it  has  passed  en- 
tirely through ;  but  water  and  air  scarcely  at  all  transmit  beat  in  this  manner ;  their 
parts,  being  moveable,  become  expanded  by  heat,  and,  consequently,  specifically  lighter: 
hence  they  rise  upward  when  they  are  heated,  and  give  place  for  others  to  be  heated  in 
their  turn ;  the  several  parte  of  these  fluids  are,  therefore,  in  constant  motion  while  heat- 
ing ;  but  if  this  motion  be  prevented  or  obstructed,  fluids  form  the  most  perfect  barrien 
to  heat  that  are  known.  It  is  for  this  reason  that  double  sashes  to  apartmenta  are  much 
used  in  Russia  and  other  northern  countries,  because  the  confined  air  between  them  doea 
not  admit  of  the  passage  of  heat  through  it. 

286.  CotuU  Rumford  found  that  the  nonconducting  property  of  air  was  tnuch  inereased  hw 
wttxing  with  it  some  light  loose  suhetances,  as  wool,  or,  what  is  best  of  all,  eider  down  ;  and 
he  very  ingenioualy  exphiins  the  reason  why  these  and  similar  substances  are  so  effectual 
in  forming  warm  clothing.  He  observes,  that "  the  warmth  of  the  wool  and  fur  of  beasts, 
and  of  the  feathere  of  birds,  is  undoubtedly  owin|(  to  the  air  in  their  interetices,  which 
air,  being  strongly  attracted  by  these  substances,  is  confined,  and  forms  a  barrier,  which 
not  only  prevents  the  cold  winds  from  approaching  the  body  of  the  animal,  but  which 
opposes  an  almost  insurmountable  obstacle  to  the  escape  of  the  heat  of  the  animal  into 
Ihe  atmosphere.  In  the  same  manner,  the  air  in  snow  serves  to  preserve  the  heat  of  the 
earth  in  winter.  The  warmth  of  all  kinds  of  artificial  clothing  may  be  shown  to  depend 
upon  the  same  cause ;  and  were  this  ciroumstance  more  generally  known,  and  more  at- 
tended to,  very  important  improvements  in  the  management  of  heat  could  not  fail  to  re- 
BuU  from  it.  A  great  part  of  our  lives  is  spent  in  guarding  ourselves  against  the  ex- 
tremes of  heat  and  odd,  and  in  operations  in  which  the  use  of  fire  is  indispensable ;  and 
yet  how  little  progress  has  been  made  in  that  most  important  art— the  management  of 
heal!" 

267.  The  mode  tfi  wUeh  heat  is  commumeated  to  water  in  our  ordinary  processes  is  a  very 
interesting  and  useful  subject  of  inquiry.  We  have  already  stated  that  it  is  not  heated 
in  the  aame  way  aa  solids,  and  we  have  briefly  explained  the  manner  in  whidi  its  tem- 
perature ia  raised ;  but  as  the  heating  of  water  forms  a  very  important 'part  of  our  snb- 
jeet,  we  moat  enter  more  mimitely  into  some  of  its  details. 

And,  first,  it  is  proper  to  be  known  that,  until  Count  Rumford  published  his  very  curi- 
ous observations,  it  had  not  struck  philosophers  that  there  was  any  remarkable  difference 
in  the  mode  of  heating  water  or  other  fluids,  and  solid  substances ;  and  it  is  worth  while 
to  mention  the  ciroumstance  that  led  him  to  make  so  valuable  a  discovery,  because  it 
points  out,  in  a  striking  manner,  the  utility  of  observing  with  attention,  and  reflecting 
upon,  many  of  the  ordinary  occurrences  that  are  continually  happening  around  us.  Wish- 
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ilig  to  eool  aomeivfrito  of  wtee  in  a  wide  gkno  tobe,  he  placed  it  in  a  window ;  after  a 
abort  time,  casting  his  eye  upon  the  tabe«  be  observed  some  particles  o^  dust  which  had 
got  in  moving  upward  and  downward  with  oonsiderabie  celerity,  and  it  struck  him  that 
these  motions  were  too  regular  to  he  accidental.  He  continued  to  observe  them  with 
attention,  and  saw  that  they  diminished  gradually  as  the  fluid  lost  its  heat,  and  ceased 
altogether  when  it  was  cold.  He  found,  also,  that  these  motions  were  renewed  upon 
every  fresh  application  of  heat  He  afterward  converted  this  into  a  beaotifUl  experiment 
by  employing  minute  grains  of  amber  instead  of  the  dust,  by  means  of  which  the  motions 
were  rendered  much  more  visible.  Reflecting  upon  this  experiment,  and  varying  it  in 
many  ways,  he  at  last  was  convinced  that  these  motions  were  entirely  owing  to  currents 
in  ^e  fluid,  and  that  it  was  by  these  currents  that  the  cooling,  and  also  the  heating  of 
liquids,  is  efltected.  When  any  part  of  the  water  is  heated,  and  particularly  if  it  be  that 
at  the  bottom,  which  is  the  case  when  a  vessel  full  of  water  in  put  on  the  fire,  it  expands, 
becomes  speeifically  lighter,  and,  as  we  stated  above,  rises  to  the  surface,  and  sends 
down  an  equal  portion  to  be  also  heated :  when  this  is  eflTected,  the  portion  sent  down 
rises  for  the  same  reason,  and  displaces  another  portion ;  and  in  this  way  there  is  a  con- 
tinual change  of  place  among  the  parts  of  the  fluid,  and  ascending  and  descending  cur- 
rents established,  until  Ihe  whole  has  received  the  same  temperature.  In  the  case  of 
cooling,  the  motions  will  be  similar ;  the  sorihce  will  cool  first,  and  this  water  will  de- 
aoend :  the  same  will  happen  to  what  arrives  at  the  top,  which  will  also  descend  when 
it  is  cooled,  and  so  on  till  the  whole  is  equal.  From  this  we  may  see  the  reason  why 
water  is  sooner  heated  or  cooled  in  a  shallow  than  in  a  deep  vessel :  the  currents  upwaid 
and  downward  having  less  space  to  traverse,  the  change  of  the  whole  is  sooner  eflected. 

S88.  It  is  obvious,  from  what  has  been  said,  that  wtUer  catmot  be  heaUd,  except  in  a  tery 
gre€i  length  of  Hme,  hf  applying  heat  to  iu  surface.  This  may  be  easily  shown  by  a  sim- 
ple experiment.  Pat  some  cold  water  into  a  deep  glass  tumbler,  and  hold  just  over  the 
anrihoe  an  iron  heater  made  red  hot ;  although  the  water  at  the  surface  will  receive 
some  heat,  this  will  not  extend  downward,  and  the  whole  will  be  scarcely  warmed  in  a 
Teiy  long  time.  Even  if  some  ether  be  poured  upon  the  surface,  and  set  Ate  to,  it  will 
bum  all  away,  and  yet  very  little  heat  will  be  communicated  to  the  water. 

To  heat  water  eflfectuaUy,  therefore,  the  heat  must  be  applied  ai  the  bottom  of  the  veeeel 
containing  it ;  little  effect  is  produced  even  if  it  be  applied  to  the  sides  of  the  vessel. 

289.  Ae  ii  is  very  importani  to  have  a  dear  idea  of  various  circumaianeee  respecting  tks 
boiling  of  water,  it  will  be  worth  while  to  make  the  foUowing  easy  expedbment :  Fill  a 
Florence  flask  (one  of  those  in  which  salad  oil  is  imported)  abom  half  full  of  water,  and 
place  it  over  a  spirit  lamp,  or  chafing-dish  of  charcoal.  In  a  few  minutes  very  minute 
bubbles  will  rise  from  the  bottom  to  the  surface ;  these  consist  of  air  that  is  always  com-  ' 
bined  with  water  in  a  natural  state,  and  which,  being  rendered  elastic  by  the  heat,  sep- 
arate from  the  water.  A  motion  will  soon  be  perceived  in  the  water,  which  will  be  mora  * 
evident  if  a  few  particles  of  dust  be  thrown  into  it ;  this  motion  is  occasioBsd  by  the 
eurrents  which  we  have  already  mentioned.  At  the  same  time,  it  will  be  seen  that  some 
babbles  of  steam  form  at  the  bottom  where  the  heat  is  applied,  and  rise  upward ;  but 
many  of  these,  instead  of  arriving  at  the  sorfiice,  wiU  disappear  in  the  middle,  being  con- 
densed again  by  the  eold  of  the  water  in  the  upper  part.  A  hissing  or  simmering  will 
BOW  be  heard,  owing  to  the  formation  of  the  bubbles  of  steam ;  the  latter  also  increase  in 
quantity,  and  agitate  the  water  in  their  ascent,  which  is  the  cause  of  what  is  termed  ebul' 
Uiion.  At  last  this  bubbling  becomes  rather  violent,  and  much  yapour  rises  from  the 
aorfaoe,  which  shows  that  the  water  is  near  to  boiling.  The  Tapour,  lastly,  becomes 
ateam,  and  the  ebullition  is  at  its  height. 

If  the  bulb  of  a  thermometer  be  phmged  into  the  water  thus  made  to  boil,  the  mercury 
will  gradually  rise  till  it  reaches  S12® ;  but  it  will  rise  no  higher,  however  long  it  may  be 
kept  there,  or  however  the  fire  nay  be  urged ;  by  which  we  find  that  water  cannot  be 
heated  in  an  open  vessel  to  waon  than.  812®.  The  steam  that  rises,  if  examined  dose 
.to  the  water,  will  show  the  same  degree  of  heat.  212  degrees  of  FahrenhaiVs  ther- 
mometer (which  is  that  commonly  used  in  England)  is  caUed  the  boiling  poini  of  water  i 
and  as  soon  as  this  fluid  is  heated  in  a  veasel  without  a  cover,  or  with  one  loosely  fitted 
on,  up  to  212**,  it  is  converted  into  steam,  as  we  have  seen  in  the  experiment. 
.  It  is  necessary,  also,  to  observe  here,  that,  though  212®  be  the  boiling  point  of  water, 
it  is  not  that  of  all  liquids :  thus,  spirits  of  wine  boils  at  176®  ;  ether  at  96® ;  while,  on 
the  other  hand,  turpentine  reqnireo  816®,  and  mercnry  even  662®.  Salt  water  requirea 
more  heal  to  mkB  it  boil  than  fiesh ;  and  hence,  when  it  is  wished  for  some  purposea 
to  make  water  several  degreea  hotter  than  212®,  salt  is  added  to  it  Sirup  requires  220^ 
to  make  it  boil. 

Another  fact  may  be  mentioned.  The  substance  of  which  the  vessel  is  made  has  soma 
influence  upon  the  boiling  poiata  of  a  liquid :  thuo,  water  boils  at  212®  in  a  metallic  Toa- 
ael,  but  in  one  of  glass  it  will  not  boU  till  it  is  heated  to  214® :  water,  therefore^  can  be 
.■lade  2®  hotter  in  a  glass  vessel  than  in  one  of  metal. 

290.  The  boiling  ef  overy  liquid  is  msrely  the  conversion  of  it  into  tks  stats  of  elastic  vapour 
by  meana  of  heat ;  and,  smoe  various  fluids  have  diflibrent  degreea  of  v<datility«  they,  of 
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wane,  boQ  at  diflbrant  degrees  of  tenperatm.  Thos,  ailphaffic  edwr  boOe  at  M* ;  a|. 
eohol  at  176<^ ;  water  at  %l%^ ;  tnrpentiiia  at  915^ ;  aiilplMrie  aeid  at  6U^ ;  and  merowy 
at  eor* ;  eearoely  any  two  liqoide  afreeiof  exaetly  in  their  boiling  poiaU.  Of  this  ihol 
adrantage  ia  taken  in  Tanooa  proeeases ;  for  inatanoe,  when  two  liqoida,  aa  aloohol  and 
water,  having  different  degreee  of  volatility,  are  mixed  together,  they  are  eaaily  aepars- 
ted  by  a  heat  that  shall  raiae  one  ia  Yapour  but  not  the  other;  and  thia  fonna  the  foonda- 
tion  of  the  art  of  distillation. 

SOI.  Bui  iJU  prtsture  of  ike  mhmogfhen  w^od^kg,  in  a  csajidirsWi^rfyrin,  ike  aabliliiy  tf 
Uquidg ;  for  if  that  preasnre  be  more  eonoiderabie  than  nanal,  which  ia  indicated  by  the 
barometer  being  high,  it  recpiiree  more  than  the  ordinary  degree  of  heat  lo  raise  the  li> 
quid  into  yapour.  In  speaking  of  the  boiling  pointa,  therefore,  we  always  soppose  that 
the  pressure  of  the  atmosphere  is  that  which  most  naoally  prsvails,  or  which  keeps  the 


barometer  up  to  thirty  inches.  Water,  at  thia  degree  of  preeswe,  boils  at  Sir» ;  bat  if 
the  preesnro  be  considerably  less,  and  the  barometer  fall  down  very  low,  water  wiU  bofl 
or  become  steam  with  a  leas  degree  of  heat.  Thia  lact  ia  negteded  in  apeafcingoa  the 
aobject  in  ordinary  cases ;  bnt  there  are  other  caaea  when  the  diflhrsnce  la  veiy  sthking: 
For  instance,  if  we  ascend  a  monntain,  or  even  a  veiy  high  hill;  where  the  barometer 
would  fall  sensibly,  we  should  find  that  water  would  boil  althoagh  the  thennomeler  indl> 
oated  the  temperature  to  be  aeyeral  degreee  below  %l%^ ;  and  there,  consequently,  H 
would  be  impossible  in  an  open  Teasel  to  heat  water  np  to  that  point,  since,  beiore  il 
reached  it,  it  would  be  conyerted  into  ateam ;  even  an  eleration  of  a  few  hundred  feet 
will  make  a  difference  of  a  degree.  In  eyery  case,  howeyer,  when  water  ia  cenyeiled 
into  steam  by  heat,  it  is  proper  to  say  that  it  l«i(ff,  ahhoogh  the  temperature  may  be  lose 
than  218°.  So  accnrete  ia  thia  law,  that  the  heigbta  of  mountains  are  now  measured 
by  ascertaining  with  the  thennooMter  the  degree  at  which  water  boila  on  their  tops. 

S92.  A  fiery  imporUni  eifpHeaHon  hat  been  made  of  this  ourkws  lact.  Aa  it  is  possible 
to  exhaust  the  air  oyer  the  surface  of  a  liquid  in  a  eloeed  yeaacl»  we  can  take  away  the 
pressure  of  the  atmosphere  entirely  from  it,  and  thua  boil  it  m  vscim  t  and  by  this  cdK 
triyance  water  can  be  made  to  boil  eyen  at  78®,  which  ia  the  heat  of  the  human  body. 

293.  On  the  eoninay,  if  we  give  additional  preaeure  to  the  surflioe  of  the  water,  the 
steam  is  less  easily  produced,  and  the  water  requirea  a  mnch  greater  degree  of  heat  to 
make  it  boil,  which  might  be  done  by  foreing  in  more  air  upon  the  aurfaoe  of  the  water; 
but  this  is  not  necessary,  for  the  ateam  itself,  if  confined  where  fbimed,  presses,  by  its 
elasticity,  upon  the  surface  of  the  water  in  the  aame  manner  aa  condensed  air  would  do. 
All  that  is  required,  therefore,  is  to  fix  down  the  lid  of  the  yeesel  in  which  the  water 
boils,  and  the  steam  which  begins  to  form,  not  being  able  to  eacape,  will  haye  the  same 
efibct  as  atmospheric  pressure ;  and  the  temperature  of  the  water  may  then  be  raised 
even  to  600®  or  to  600®,  in  which  case  its  sdyent  powen  will  be  proportionaify  in- 
ereased. 

This  is  the  principle  of  the  yeasels  called  digegiere,  enqdoyed  in  oookery.  See 
**  Kitchen  Furniture."  But  as  steam,  when  confined,  haa  a  prodigiooa  eiaetic  power, 
care  must  be  taken  that  auch  yeasels  are  aufilciently  strong  to  resist  its  power,  otherwise 
they  would  burst,  as  if  by  gunpowder,  an  accident  wKh  which,  unfortunately,  we  are  toe 
well  acquainted  in  ateam  navigalfon.  To  guard  against  this,  safoty  yalyea  are  ncoesaa 
ly ;  that  ia,  yalyea  which  open  outward,  and  suflbr  the  steam  to  eacape  through  them  aa 
aooa  as  its  strength  becomes  too  great  for  the  safoty  of  the  boiler. 

894.  Siemm  is  a  ptriieuUar  eieUe  oftMUer ;  it  is  aqneoua  gaa,  haying  always  the  heat  of 
tlS®,  and  is  itself  quite  transparent  and  inyisible,  like  the  common  air,  while  it  la  kepi 
at  that  heat ;  but  no  sooner  is  it  cooled  in  the  slif^test  degree  than  it  ia  ooodenred  into 
a  yisible  yapour.  This  may  be  seen  in  a  common  teakettle  when  It  is  boiling ;  the 
ateam  from  the  spout  is  not  yisiUe  till  it  is  nearly  an  inch  firom  the  orifice :  it  issues 
quite  transparent,  but  aoon  becomea  a  little  condenaed  and  yiaible  by  the  cold  of  tiie  at- 
noaphere.  Though  the  steam  that  rises  firom  the  suifhce  of  the  boiling  of  water  in  aa 
open  yeesel  is  yisible,  being  in  the  state  of  yapour  just  mentioned,  yet  this  soon  disap- 
pears, haying  been  dissolyed  by  the  air  in  which  it  mingles ;  but  if  the  yeesel  be  ctosed, 
and  haye  a  pipe  connected  with  it,  as,  for  instance,  with  the  spout  of  a  teakettle,  the 
lid  of  which  fits  yery  chMC,  the  steam  may  be  conducted  in  a  tranaparent  atate,  and  of 
Che  temperature  of  818®,  to  a  conaiderable  distance,  and  msj  be  applied  to  many  pur- 


896.  Bui  eieam  requiree  to  he  kept  wpuikia  heai  of  818® ;  for  if  H  meet  with  any  odder 
eifostance,  it  will  be  robbed  of  part  of  ita  heat,  aad  it  then  inunediately  returna  to  the 
state  of  water,  which  is  called  the  eoudeneuOm  of  the  steam.  Thia  may  be  eaaily  per- 
ceiyed  by  hoUing  any  cold  substance  in  the  ateam  that  issues  from  a  teakettle,  when  H 
will  be  condensed  in  drops  of  water  upon  the  aurfoce. 

896.*Slreasi  t«  iteelf,  wMU  in  ikti  eieUe^  perfeeily  dry,  and  It  ia  only  when  it  la  condensed 
that  it  exhibits  moisture,  when,  in  foot,  it  is  returning  to  the  state  of  water,  which,  we 
haye  obseryed,  it  always  does  when  let  loose  into  the  atmosphere,  or  brought  into  con- 
tact with  a  surface  colder  than  itaelf.  The  process  of  distillation  giyes  a  good  example 
«f  the  oondenaation  of  ateam.    The  water,  by  b6lng  boiled  in  the  atiU,  rues  as  steam 
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into  tlie  atin  head,  ilrom  which  it  passes  in  that  state  into  the  wonn ;  It  is  tbere  eoa^ 
densed,  and  runs  oat  in  the  state  of  a  li<|aid. 

S97.  We  have  $Uiei  tkti  eahrk,  or  h^U,  t#  thrown  of  from  the  turface  of  a  wdid  hot  boif 
tn  otroight  Hnu ;  and  as  it  proceeds  in  erery  direction  like  radii  nom  the  centre  to  the 
oircnmferenoe  of  a  circle,  it  is  said  to  r^diato  from  the  hody. 

That  heat  is  really  emitted  in  this  manner,  and  aot  conveyed  by  a  current  of  air  or 
any  other  means,  is  obvioos  fltim  the  fbUowing  considerations.  If  a  heated  ball  be  sus- 
pended in  the  air,  heat,  which  emanates  from  it,  will  be  felt  by  the  hand  at  some  dis- 
tance from  the  ball,  and  nearly  as  much  below  as  abote  the  ball ;  but  a  current  of  heated 
air  can  only  ascend,  and  therefore  could  not  eonvey  the  heat  downwani ;  neither  can 
the  heat  be  propagated  by  the  conducting  power  of  the  ah*,  for  this  fluid  is  almost  a  ner- 
fect  nonconductor  of  heat.  It  is  rtdunt  heat  that  we  leceiTe  ^m  the  son,  and  it  is 
likewise  radiant  heat  which  we  feel  in  approaching  a  common  fire,  which  sends  off  rays, 
as  we  have  stated.  The  rays  of  the  sun*s  heat  are  always  accompanied  by  those  of 
light,  these  forming  two  distinct  sets  of  rays ;  but  heated  ^ron  can  radiate  heat  unao- 
oorapanied  by  Nght ;  and  the  rays  of  heat  from  a  ^tt  are  not  exactly  of  the  same  nature 
as  those  of  the  sun :  for  instance,  the  latter  pass  readily  through  a  pane  of  glass,  but  the 
heat  from  the  fire  is  almost  entirely  stopped  by  the  glass. 

898.  When  the  tmfo  of  rodimt  heat  strike  upon  the  twrfate  of  a  eoiid  My,  they  are  either 
refiected  from  the  eurfau^  or  are  abeorbed  hyit:  in  general,  both  these  eActs  partly  hap- 
pen. The  reflection  of  heat  follows  very  nearly  the  same  laws  as  that  of  light.  (See 
the  Chapter  on  Light.) 

The  rayefrom  the  eon  proceed  m  tinea  pataUel  to  tank  other,  and,  as  is  well  known,  may 
be  ccdlected  into  a  focas  by  a  concaTe  mirror,  so  as  to  set  fire  to  substances  phiced  in 
the  focus ;  but  the  raye  of  heat^  a»  teeU  at  ef  light  from  a  candle  or  lamp,  ahoaye  dherge ; 
and  the  ra3rs  from  a  fire  proceed  firom  it  in  all  directions. 

We  may  obserre,  that  the  radiation  of  heat  from  the  sun,  when  accompanied  by  light, 
has  long  been  known ;  but  it  is  a  modem  discoTCiy  that  beat  radiates  likewise  from 
every  hot  body,  even  if  not  luminous,  as  a  piece  of  heated  iron,  in  invisible  rays,  that 
are  subject  to  the  same  hiws  of  reflection  as  those  that  are  accompanied  by  light.  The 
reflection  of  this  heat  is  practically  well  known  in  some  cases  to  the  «ook,  who  places 
a  tin  screen  to  reflect  heat  upon  meat  when  roasting ;  but  aH  bodies  reflect,  in  a  radiant 
manner,  heat  which  strikes  upon  them :  polished  surfaces  reflect  most  beat  as  well 
aa  light. 

899.  8ueh  paart  of  the  radiant  heat  ae  etnkee  upon  a  body  and  ie  not  refected^  ie  abeorbed 
by «/,  for  no  part  of  the  heat  is  lost.  The  heat  which  is  absorbed  remains  in  the  body, 
and  raises  its  temperature :  and  as  it  is  the  remainder  aflsr  reflection  only  that  is  ab- 
sorbed, it  follows,  of  course,  that  those  substances  which  reflect  the  most  absorb  the 
least ;  thus  pieces  of  pc^shed  metal,  as,  fbr  example,  fire-irons,  placed  near  the  fire, 
will  reflect  more  heat  than  equal  pieces  not  polished,  but  win  not  themselves  become 
so  warm  in  the  same  time  as  if  they  were  not  pcfished,  and,  of  course,  can  be  more 
easily  handled. 

800.  Jt  hae  lately  been  dieeovered  that  heated  bo^ee  tediate  heat  very  differently,  aecordinf 
to  the  nature  of  their  eufface.  If  a  surface  be  pdisbed,  it  will  radiate  less  when  heated, 
though  it  will  reflect  more  heat  than  if  it  be  rovgb :  thus,  a  polished  teapot  fidl  of  boiling 
water  will  radiate  heat,  or,  in  other  words,  part  with  its  heat,  more  slowly  than  if  it  is 
not  polished ;  and,  of  course,  vessels  of  polished  metal  are  more  effectual  in  keeping 
things  hot  than  those  of  any  substance  not  polished.  This  principle  has  been  applied 
practically  in  many  ways,  which  may  easily  suggest  themselves.  A  teakettle  or  a  cofiTee- 
pot,  kept  bright,  will  preserve  their  oonteats  longer  hot  than  if  suflfered  to  become  dull ; 
and,  on  the  contrary,  an  iron  stove,  to  warm  an  apartment,  should  always  be  dull,  and 
not  polished,  since  it  is  to  give  out  best,  and  not  to  retain  it.  It  is  observed  that  metals 
are  the  worst  radiators. 

801 .  CoUmr  hae  a  considerable  influence  upon  the  absorbing  power  of  bodies,  and,  of  Course, 
upon  the  degree  to  which  they  aie  heatea  by  calorific  rays.  Black  colours  absorb  most 
heat,  and  white  the  least.  To  5how  this,  pieces  of  cloth  of  dififerent  coloure  have  been 
hdd  on  snow,  and  it  was  fonmi  that,  when  the  sun  shone,  the  snow  was  melted  most 
under  the  bhick  cloth,  and  least  under  the  white ;  the  other  colours  absoited  in  the  fol- 
lowing order  next  to  black :  blue,  green,  red,  and  yellow.  Hence  a  black  hat  or  coat 
will  become  warmer  in  sanshine  than  a  white  oae.  The  d^ree  in  which  these  colours 
reflect  heat  will,  of  course,  be  in  the  contrary  order  to  that  in  which  they  abewb. 

302.  Transparent  bodies  are  scarcely  at  all  heated  by  the  raye  of  heat  tit  their  paeeagt 
through  them :  thus  those  from  a  fire  do  not  warm  the  air  of  the  room  immediately.  The 
manner  in  which  heat  is  communicated  to  the  air  from  the  fire  is  the  following :  The 
rays  of  heat  proceeding  from  the  fire  strike  against  some  8<4id  objects  on  the  sides  of  the 
apartment ;  and  such  part  of  them  as  is  not  reflected  is,  as  we  have  stated,  absorbed, 
and  acts  in  warming  what  they  strike  upon ;  the  parts  so  warmed  then  communicate  a 
pertion  of  their  heat  to  the  air  immediately  in  contact  with  them  b^  the  made  of  eonduetum 
eBplaitted  above.    This  portion  of  air  beoomea  ej^aoded,  rises,  as  in  the  heating  of  water» 
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and  is  snooeeded  by  another  portion  of  air,  which  also  reoeives  heat  by  condoction ;  and 
tiias,  as  long  as  the  fire  continues,  it  first  wanna  the  solid  bodies  by  radiation,  and  then 
the  air  in  contact  with  them,  by  conduction.  In  the  aame  manner,  the  rays  of  heat 
thrown  upon  water  from  a  burning-glass  would  have  very  little  eflTect,  if  any.  upon  the 
water,  except  that  it  strikes  upon  the  bottom  of  the  vessel  and  warms  it,  the  bottom 
communicating  the  heat  so  reoeiTod  to  the  water. 

903.  The  sense  of  touch,  which  Mfords  us  Ae  mott  obmauo  mume  of  leeammg  the  preaenee 
of  heat,  is  a  very  inaccurate  measure  of  its  quanOiy.  WhatOTCr  has  a  higher  temperature 
than  our  hand  at  the  time  will  feel  warm  on  touching  it,  because  heat  will  then  (nas  froaa 
it  to  us ;  and,  on  the  contrary,  whateTer  has  less  heat  than  our  hand  will  feel  cold,  be- 
cause, on  touching  it,  heat  will  leave  our  hand.  Henoe  the  apparent  temperature  of 
any  body  is  merely  relative  to  that  of  our  bodies  at  the  time,  and  not  dependant  upon  its 
actual  temperature.  A  good  conductor  of  heat,  as  a  piece  of  metaJ,  win  impart  heal 
more  freely,  and  absorb  or  abstract  it  more  rapidly,  than  a  had  conductor,  such  as  a  piece 
of  wood,  and  hence  will  appear  hotter  or  colder  than  the  latter,  though  their  actual 
temperaturea  be  the  same.  If,  therefore,  we  were  to  depend  upon  the  touch  alone  ia 
ascertaining  the  tenqieratures  of  diflferent  bodies,  we  ahould  fall  into  many  errors. 

804.  7*he  only  accurate  mode  of  measuring  the  degree  of  heal  is  by  the  use  if  the  thermomO' 
ter,  which  is  a  little  instrument  of  indispensable  necessity  in  many  domestic  processes. 
It  consists  of  a  glass  tube,  having  a  ball  or  bulb  blown  at  one  end,  the  bulb  and  part  of 
the  stem  being  filled  with  some  fluid,  the  expansion  and  contraction  of  which,  by  heat  or 
cold,  marks  the  change  of  temperature  in  any  substance  it  is  plunged  into.  A  simpki 
rod  of  metal  expands  and  contracta,  as  we  have  stated,  but  the  change  is  too  small  to 
be  easily  measured.  Fluids  expand  much  more  than  aolida,  and  mercury  is  found  to  be 
the  most  convenient  fluid  for  ordinary  thermometers.  The  fluid  in  the  bulb,  when  it 
expands,  forces  its  way  up  the  bore  of  the  stem,  which  being  extremely  fine,  the  rise  oc 
fall  is  easily  perceived  on  the  least  change  of  bulk,  and,  consequently,  of  temperature :  a 
scale  is  attached  to  the  stem  for  the  purpose  of  measuring  this.  Two  principal  points 
are  first  marked  on  the  scale :  t|iat  where  the  mercury  sinks  to  when  the  bulb  is  plunged 
into  ice,  or  water  just  fireeaing,  which  is  called  the,/rMni|i^  foini ;  and  that  where  the 
mercury  would  rise  to  when  the  instrument  is  put  into  boiling  water  is  called  the  boiling 
point.  The  first  ia  marked  32°,  and  the  latter  is  marked  812°,  and  the  space  between 
them  is  accurately  divided  into  the  parts  between  these  two  numbers ;  farther,  thirty* 
two  such  parts  are  pUned  below  the  freezing  point,  and  the  lowest  is  marked  0,  and  ia 
termed  Zero,  This  mode  of  dividing  the  scale  is  that  which  was  first  employed  by 
Fahrenheit,  and  hence  it  is  called  Fahrenheit's  scale,  which  is  universally  used  in 
Britain.  All  the  degrees  of  heat  which  we  shall  mention  in  this  work  are  according  to 
this  scale.  On  the  Continent  other  scales  are  used,  and  a  certain  calculation  is  required 
to  convert  the  degrees  of  these  scales  to  that  of  Fahrenheit.  It  sometimes  happens  that 
degrees  of  cold  are  to  be  measured  so  intense  as  to  freeie  mercury,  and  to  cause  it  to 
tiecome  solid ;  then  a  thermometer  filled  with  spirits  of  wine  must  be  employed,  as  this 
resists  the  most  intense  cold  without  freezing ;  and  when  degrees  of  heat  are  so  high  as 
to  cause  mercury  to  boil,  no  thermameter  can  be  employed,  and  recourse  must  be  had  to 
an  instrument  called  a  pyrometer,  the  best  of  which  consists  of  ban  of  some  metal  difili- 
cult  of  fusion,  the  expansion  of  which  measures  the  heat. 


CHAPTER  n. 

THB  VASIOVS  MBTHOns.  Of  WAaniNO  BOMSSTIO  BVILnilfeB. 

306.  The  various  methods  which  have  been  put  in  practice  for  producing  a  proper 
temperature  in  the  interior  of  our  buildings  may  be  reduced  to  the  following :  1.  Warm- 
ing by  fires  burning  in  open  chimney  fireplaces.  2.  By  flues  under  the  floors,  or  in  the 
■walls.  3.  By  close  stoves  of  brick,  earthenware,  or  metal,  erected  in  the  apartments. 
4.  By  pipes  kept  full  of  steam.  6.  By  pipes  full  of  hot  water.  6.  By  streams  of  heated 
air  sent  into  the  apartments.  7.  By  combinations  of  these  methods.  We  shall  treat  of 
these  various  modes  separately,  and  we  shall  reserve  our  observations  on  their  compara- 
tive advantages  until  we  have  given  a  description  of  each. 

SaoT.  I.— WABMme  sr  cHimtaT  naapLAOis. 

306.  Fires  in  open  chimney  fireplaces  constituting  the  genend  method  of  warming 
apartments  m  Britain,  it  is  necessary  for  those  who  wish  to  derive  all  the  advantages 
which  this  method  aflbrds,  to  pay  some  attention  to  the  subjects  of  combustion,  of  fuel, 
and  the  constmodon  of  chinmeys. 

SassacT.  1. — Of  Combustion. 

307.  The  true  nature  of  the  combustion  of  fuel  was  never  understood  until  it  was  illus- 
trated by  modem  chemistry :  before  that  time,  all  reaaoning  respecting  it  was  very  eno- 
neons,  and  often  ahsunL    It  ia  only  by  learning  a  few  chemical  principles  that  just  ideas 
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can  be  enterUiined  on  this  rabject,  and  theae  are  eseential  towarda  the  proper  manage- 
ment  of  aitiflcial  heat. 

806.  Ail  tht  fud  for  making  firea  u,  or  has  been  cfigmaUy^  efm  negetahU  orttmniMl  naimre, 
and  chiefly  the  former.  We  here  refer  the  reader  to  that  part  of  oar  work  Where  we 
treat  of  the  chemical  analysis  and  composition  of  animal  and  vegetable  snbstances,  in 
Book  VII.,  "  On  Food/*  and  where  the  elementary  principles  of  which  they  consist  are 
particularly  described :  indeed,  we  consider  it  qnite  necessary  that  this  shonld  be  stndied 
before  the  snbject  of  combustion  be  entered  upon.'  But  to  saTO  him  some  trouble,  and  to 
aerre  our  present  purpose,  we  shall  here  enumerate  a  few  of  the  principal  circumstances, 
which  will  be  nnore  fully  explained  afterward. 

309.  All  animsl  and  vegetable  tubetanue  {to  whiek  tUuees  tfe  hawe  stated  fiui  belongt)  art 
cempoeed  of  a  few  eAementary  ingredients :  these  are  oxygen,  hydrogen,  carbon,  and  ni- 
trogen ;  but  the  latter  is  seldom  found  in  Tcgetables,  though  never  wanting  in  aninud 
aniwtances.  Wood,  a  very  general  fuel,  is  composed  of  oxygen,  hydrogen,  and  carbon ; 
and  coal,  which  is  of  a  vegetable  origin,  consists  of  the  same  principles,  but  having  less 
oxygen  than  recent  vegetables,  and  sometimes  it  has  a  little  nitrogen.  Two  of  these 
elements  are  easily  conceived,  the  hydrogen  and  carbon ;  for  the  first  of  these  is  now 
fiimiliar  to  us,  as  being  a  portion  of  what  is  called  coal  gas,  and  the  laat  is  the  pure  basis 
<Mr  charcoal ;  the  oxygen  will  perhaps  be  better  comprehended  when  we.  speak  of  atmo- 
spheric air.  We  trust  the  unscientific  reader  will  not  feel  alarmed  at  tiiis  enumeration, 
since  we  can  assure  him  that,  however  difllcult  it  may  be  at  first  to  follow  us  in  the  path 
we  are  traeiog  out,  it  will  be  found  perfectly  easy  with  a  little  patienoe. 

810.  Air  being  aheolutely  neeeeeary  to  the  combuMtion  of  fatly  we  roust  likewise  beg  the 
reader's  attention  while  we  describe  its  nature.  It  is  not  known  to  half  the  world  that 
the  air  which  surrounds  us  is  a  substance,  it  being  qnite  invisible,  and  appearing  to 
affbrd  no  resistance  to  the  touch  of  the  common  observer.  But  its  invisibility  is  owing 
to  its  perfect  transparency  and  want  of  colour ;  and  we  are  immersed  in  this  thin  elastic 
fluid,  as  a  fish  is  in  clear  water,  which  to  him  is,  no  doubt,  equally  invisible.  That  air 
ia  a  substance  can  be  shown  by  the  apparatus  called  an  air-pump,  fay  which  we  can  draw 
it  out  of  a  glass  jar,  and  then  its  actuaJ  weight  can  be  ascertained.  It  can  be  felt,  like- 
wise ;  since  the  hand,  when  moved  very  rapidly  backward  and  forward  through  it,  meeta 
with  the  same  kind  of  resistance,  thou^  in  a  less  degree,  that  a  stick  does  when  moved 
through  water.  Wind  is  nothing  more  than  a  stream  or  rapid  current  of  this  invisible 
fluid. 

The  air  of  the  atmosphere  is  not,  as  was  once  supposed,  a  simple  body  or  element.  It 
is  now  known  to  be  composed  essentially  of  two  kinds  of  air  or  gas,  united  together; 
and  modem  chemistry  has  separated  these  from  each  other :  it  is  likewise  found  that  the 
properties  of  these  two  kinds  are  very  diflTerent  from  each  other,  and  also  firom  the  com- 
mon air  resulting  from  their  combination.  The  names  given  to  these  gases,  which  form 
the  constituents  of  atmospheric  air,  are  oxygen  gas  and  nUrogen  gas. 

811.  Oxygen  gas  is  that  portion  of  the  common  air  which  conduces  to  the  support  of 
©ur  life  when  we  breathe ;  and  hence  it  has  also  been  mined  vital  air.  In  respiration 
or  breathing,  we  draw  in  air  to  our  lungs,  which  separate  it  into  the  two  constituent 
parts,  retaining  the  oxogen,  which  then  mixes  with  our  blood,  and  enters  into  our  sys- 
tem. It  is  this  kind  of  air,  likewise,  which  supports  the  combustion  of  a  fire,  which  can- 
not bum  without  it  any  more  than  we  could  live  without  it. 

812.  Nitrogen  gas,  the  other  portion  of  atmospheric  air,  and  which  we  throw  out  in 
breathing,  has  no  action  in  the  support  of  life  or  the  combustion  of  Aiel ;  oq  the  oontrary. 
If  we  were  to  breathe  it  by  itself  we  should  be  suffocated,  and  a  fire  supplied  with  it 
would  instantly  be  extinguished :  heoce  we  cannot  breaUie  the  same  air  over  and  over 
again. 

Although  we  have  said  that  common  air  is  composed  of  oxygen  gas  and  nitrogen  gaa^ 
yet  it  always  contains  a  very  small  portion  of  some  other  airs  or  gases,  which  we  must 
mention  as  essential  to  our  subject.  Of  these,  carbonie  acid  gas  is  the  most  constantly 
present,  and  in  the  largest  quantity,  this  being  generally  about  one  or  two  per  cent. 

313.  Carb<mie  aeid  gas  is  composed  of  the  element  carbon,  or  the  principfe  of  charcoal, 
and  of  a  portion  of  oxygen,  both  being  chemically  united ;  and  it  has  a  slight  degree  of 
acidity,  whence  its  name.  It  is  formed  abundantly  in  nature  in  many  instances :  it  is 
produced  during  the  fermentation  of  malt  liquors  (for  which  see  Book  VIII.,  **  Fermenta- 
tion"), being  the  gas  which  always  lies  at  the  top  of  the  fermenting  vat,  and  which  feels 
so  sharp  to  the  nose  when  snufifed  up.  It  is  likewise  this  gas  which  escapes  when  soda 
water  or  bottled  porter  is  uncorked.  Carbonic  aeid  gas  is,  like  all  the  gases,  except 
oxygen,  unfit  fer  the  support  of  life  or  combustion,  and  is  therefore  a  sufTooating  gaa ; 
but  the  quantity  existing  in  the  air  we  usually  breathe  is  not  soflicient  to  be  injurious  to 
us ;  but,  when  in  large  proportions,  it  is  very  unhealthy.  It  is  sufficient  at  present  to 
observe,  that  it  is  abundantly  produced  1^  the  burning  of  eharooal,  and,  indeed,  of  any 
other  fliel  It  is  heavier  than  common  air ;  hence,  in  /toaie  cases,  it  may  abound  in  the 
lower  part  of  an  apartment,  while  the  upper  is  nearly  firee  from  it. 

314.  ifydroyra  ^s«,orinflammable  air,  is  now  pretty  wdl  known,  being  obtained  fifont 
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oodi,  and  boned  Ibr  artiilmal  ligiit.    It  is»  indeed,  the  caaw  of  aU  the  flame  firam  eoal 
or  wood. 

816.  Hmnng  upv  mhvdweed  UU  UMdtr  to  en  mefuamfamee  wUk  ike  eompotiiitm  t/fitdamd 
ofaiff  we  tkmU  proceed  to  ehow  m  wA«f  eMwur  etiek  ie  Reeled  hy  the  fnceee  etJUd  conkm^- 
iion.  That  a  combustible  body  abaU  bam,  it  moat  be  kmdUd ;  that  la,  it  moat  be  branglia 
into  contact  with  another  aubetanoe  aetoaUy  boming,  and  thna  be  affected  by  heat. 

Aa  the  simpleat  case,  we  will  first  oonaider  the  combustion  of  chareoel.  When  a  por- 
tion of  the  charooal  ia  kindled  or  made  red  hot,  the  carbon  decompoeea  the  atmospheiie 
air  aurrounding  it,  uniting  to  the  oxygen,  and  thoa  forming  carbonic  acid  gaa,  heat  and 
light  being  given  out  in  consequence  of  this  proeeaa.  lU  theieAnre,  charooal  be  bomed 
in  an  apartment  without  a  chimney,  the  eonae<|aenoe  will  be  the  piodaetion  of  a  large 
quantity  of  this  sofifocating  gaa,  which,  mixing  with  the  common  air  of  the  plaee,  may 
not  at  first  prove  fatal,  but  if  aufiered  to  aocomolate  in  a  great  quantity,  the  room  being 
doae,  will  uufalliUy  prove  ao,  as  is  well  known  from  persona  dying  in  eonaeqnenee  ol 
Bleeping  in  a  amidl  room  with  a  pan  of  lighted  charooal. 

The  combostion  of  wood  or  eoal  is  more  complicated,  aa  they  conaist,  not  of  eaihoa 
only,  like  charcoal,  bat  of  the  three  other  principles,  carbon,  hydrogen,  and  cngrgeifc. 
When  a  piece  of  wood  ia  kindled,  the  heat  causes  these  elementary  phncipiea  to  aapniw 
ate  and  beoome  gaseous  in  the  following  manner :  The  hydrogen  of  the  wood,  united  te 
a  portion  of  carbon,  foiming  a  variety  of  earboretted  hydrofsn  gaa,  or  the  gas  that  boraa 
in  gas  light,  joins  rapidly  to  the  oxygen ;  and  this  rapid  union  is  prodaetive  of  that  heat 
and  light  which  appear  as  fiame :  at  the  aame  tipw,  a  eertain  part  of  the  hydrogen  only; 
uniting  to  the  oxygen,  fonna  water,  which  beoomea  vapoor  or  ateam  in  thia  intense  heiu, 
and  is  dissipated  or  dissolved  in  the  atmosphere.  Of  the  remaining  carbon  or  oharoon^ 
a  part  joined  to  oxygen  forma  carbonic  acid  gas,  which,  being  highly  heated  and  eir 
panded,  and  hence  rendered  apeeificaUy  light,  rises  npwud,  wA  ia  mixed  with  a  httln 
pyroligneous  or  acetio  acid,  generated  in  the  oomboation,  and  which  givea  the  penetra» 
ting  efllbct  peculiar  to  wood  smoke,  and  which  is  not  found  in  the  smoke  of  cool.  Thn 
leat  of  the  oaihon  remaina  at  first  as  charooal ;  but  this  alao  bama,  and  finiwhea  by  being 
oonverted  into  caifoonic  acid,  aa  in  the  case  of  chareoel  above  mentioned.  From  thia  w<e 
eee  that  the  wood  in  burning  is  decompoeed,  and  separated  into  ita  elemantaiy  oonstitii- 
enta,  and  likewise  that  aeveral  other  subetanoea  are  produced ;  for  it  ia  to  be  obaerved 
that  nothing  in  nature  ie  ever  destroyed,  the  disappearance  of  any  material  by  eombua-^ 
tion  being,  in  fact,  merely  a  new  arjan^ment  of  its  parts  in  other  forms.  The  new 
aubstanoea,  in  this  case,  are  carbonie  acid  gaa  and  water,  or,  rather,  aqueoua  vapour ;  to 
which  we  must  add  nitrogen,  for  thnt  ia  the  remnant  of  the  air,  after  the  oxygen  waa 
taken  firom  it,  the  nitrogen  having  nu  active  part  in  the  combustion.  If  wood,  therefbre, 
is  made  to  bum  in  a  room  without  a  chimney,  two  deleterious  gases  will  be  produced^ 
earbonic  acid  gaa  and  nitrogen  gaa,  the  oxygen  of  the  air  being  taken  up  to  create  the 
former ;  and  if  this  combustion  were  to  continue  long  enough,  all  the  oxygen  would  be 
coneumed,  and  only  theae  two  poisonous  gases  left,  which  are  entirely  incapable  of  aop- 
poiting  life.  It  ia  obvious,  therefore,  that  to  have  much  wood  in  a  eloee  room  withoot 
a  ohimney  would  be  aa  fatal  to  bum  as  charcoal.  The  aame  witt  be  the  case  with  re* 
spect  to  any  other  combustible ;  as,  for  instance,  coal 

816.  Manjf  fereoru  are  deceived  from  ek»eoelgioing  out  no  enuAe,maithefn9h^ 
sensible  of  the  production  of  so  poisonous  a  gas  as  carbonic  acid,  which  is  properly  in* 
visible ;  they  often  suppose,  also,  that  it  is  the  smoke  alone  that  anfibcatea  in  the  burn- 
ing of  wood  ia  a  ckwe  apartment ;  bm  the  smoke,  though  disagreeaUe,  is  not  the  chief 
cauae  of  the  suffocation,  which  is  owing  to  the  production  of  the  carbonic  acid,  a  few  in* 
apirations  only  of  which  are  fatal.  Seeing  this  to  be  the  case,  that  all  oombnataon  pro* 
duces  deadly  poisons,  this  process  would  be  fatal  to  us,  were  it  not  for  a  wise  law  of  na- 
tore.  The  heat  produced  by  oomboation  causes  all  these  gases  to  expand  and  become 
specifically  lighter  than  the  common  air,  in  consequenoe  of  which  they  rise  opwaid, 
which  preventa  our  breathing  them,  except  they  are  sufibred  to  aceumnlate  in  a  confined 
space ;  and  now  appears  the  use  of  a  chimney  with  ita  flue.  When  fuel  is  burned  in  one 
of  them,  all  the  deleterious  gaaea  ascend  through  it,  and  escape  into  the  open  air,  with- 
out contaminating  that  of  the  apartment.  The  ascent  of  the  sinofce  enables  us  to  psfw 
eeive  this  rising  cnrrent ;  but  the  smoke  itself  is  nothing  more  than  a  small  portion  of 
the  fiiel  whieh  has  escaped  the  combustion,  and  is  carri^  up  by  the  ascending  cmieuts 
of  the  new  gaaea  ao  produced,  and  which  we  have  deaeribed.  It  is,  indeed,  merely  an  ex* 
tremely  fine  duat  or  powder,  which,  when  collected,  is  the  soot  that  attachea  to  the  fine, 
a  aobatanoe  well  kfliown  to  be  still  inflamauble.  The  amoke  being  visible,  aaaista  ia 
estimating  the  rapidity  of  the  ascent  of  the  gaaea  that  rise  from  combustion,  but  is  not 
itself  so  dngerooa  aa  the  gaa  which  cairiea  it  up;  and,  indeed,  amoke  ia  itaelf  heavier 
than  the  atmospheric  air,  and  fails  down  when  separated  ftorn  the  heated  air. 

817.  The  eomkuotum  of  cool  ie  very  eimilor  to  thiU  of  i00od,  the  elementary  coastitnenia 
being  nearly  the  aame.  The  flame  of  both,  aa  we  have  stated,  is  owing  to  the  boming 
of  the  hydrogen,  or,  rather^  the  earboretted  hydrogen  or  ooal  gaa ;  aa  eharaia]  and  coke 
have  been  both  deprived  of  their  hydrogen  in  the  piooese  of  oharri^,  they  cannot,  of 
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•auras,  fire  Kof  tana ;  netttar  can  Biithnoite,  a  klod  at  nsturel  coal  hiTing  no  hrdro- 
fBB,  bat  ooatiMing,  like  coke  or  charooil,  almost  entire);  of  cnrtmn.  Tbe  naturs  MTlhe 
Tanoaa  kinda  of  Aial  will  be  deaenbed  aftarwani,  in  Chapter  III. 

fllB.  Alt  kmdai  tiu  gta  M  Jkaw  jitl  mmtimei,  a  very  mall  jtunlUy  of  lulpkurtUei 
hjfdngtn, another anfltiMtm;  BBa,ia given  offbyftthuiMfVp/ coo/,-  aomearihe  aolptiar, 
or  wbch  all  eommon  tmi  oooiaiiw  a  ainall  pankM,  uniting  with  aome  of  the  bydrogeD. 
A  put  of  tb«  eaiboratted  hjrdrofeo  alio  eaoapea  witbaot  IwTins  been  hoTned,  in  cooae- 
qaenoa  of  being  diaeogafced  when  there  was  not  iame  to  reacS  it.  All  theae  rise  into 
Hie  ataw^hcTB  with  tbe  moka  tmm  a  ehiBineT,  and  do  not  come  into  the  apaTtment. 

lo  Ihie  deaeiiption  of  oeal  by  oombnation,  we  Iwre  aappoaed  it  to  be  perfectly  pore ; 

but  ••  all  aa«l  oontaiaa  more  or  laaa,  likewiae,  of  eanbj  matteia  not  combustible,  theae 

Nmahi,  aftei  tbe  combuetion  ia  liniahed,  in  aatateofaahaa;  ofcoorae,  tbe  more  Impme 

the  ooal,  the  mora  adiea  wiU  be  left. 

819.  WttluUmtlurttiiterufonliuviimnf,mwl^mMitiierutlulualgtiurtltdhflli£ 

u  of  tambiuHonI  a*  tbia  lemaina  OM  of  tbe  mTBteriee  in  nalnra'a  opentioiM  Ml  yet 

— ^1 1 — .--J  .  1. 1 «_: j._. .. ,_  j___.___,  ^_  Ton^eqitetKse  of  the 

nneMaof  eaeb  are 
i  that  tbe  heat  is 

pUoe.  However  that  mi^  he,  Oe  heat  ftdoioMiibnetianaTidantly  appears  in  twoatatea; 
oae  part  ia  in  the  Ibfin  of  TwKaMt  heat,  ^uoh  we  aqi^Md  in  ^  article  "  On  Haat,"  a>d 
lAloh  ia  aent  «ff  in  all  dineliaaa  from  Ibe  boning  body ;  this  may  be  abaorbed  by  the 
anbataneea  it  itrikea  opon,  or  may  be  tel1ecl«d  from  then.  Tbe  other  portion  of  the 
MMrated  beat  i«  tamhmd  with  the  newly-fbrmed  gaaea  and  vaponra,  whiA  earry  it  with 
tkem  apwatd.  Thia  laat  portioo  of  Ihe  beat  doea  not  aot  like  the  radiant  part,  b«  may 
be  oommnnieated,  by  oondnctian,  to  thoae  subatsnoeaon  whi^  tbe  heated  gaaea  atrike, 
aa  in  the  caae  of  Ihe  flue  of  a  ohimney,  or  a  pipe  tbroogh  which  tbe  amoka  riaaa,  oc  t» 
SUdatepaaa. 

SmaaoT.  S. — Cmtthulioii  of  Ckimney  FirtpUea. 

830.  A aittm*if  Jirt^ttu t, i 
that  reacfaea  to  the  tm>  of  the 
•moke.    Tbe  aides  of  the  rec 

of  the  chimney ;  and  tbe  top  at  tbe  opening,  or  moiKd, 
t,  ia  generally  covered  by  an  itoa  bar  witb  »  flat  arch 
over  it,  ooDcealed  by  an  otnamenlal  cbimney-pieoe. 
Jut  above  tbie  opening  Ibe  Amnel  ia  e«itraaled  to  Uw 
proper  aiae  of  tbe  flue,  abown  by  the  dotted  line,  and 
the  contraction  ia  called  tbe  Ant  of  the  chimney,  d. 
The  horiaontal  aection  of  the  flue  ia  nanally  oblong,  not 
leaa  thaa  fourteen  incbea  by  tan  incAea,  to  admit  of  the 
praceaaofaweeping.  Fluea  are  alaooocaalonally  made 
eyliadrieaL 

SSI.  mm  moi  md  ptat  tMrc  ikt  «Jy  Uadi  tffiui 
in  HM,  Mmteut  vcrc  mtkt  Mry  iar^,  and  the  wood  was 
burned  upon  irana  called  iogi  laid  upon  the  hearth,  a  few  of  which  may  atill  tie  aeen  ii 
old  mintiiTf  About  AAy  yeaia  ago,  when  coal  had  come  into  general  nee,  gintaa  for 
burning  it  in  were  DniTenal  -,  bat  thoogh  the  chimneya  were  couaiderably  contiaoied, 
Ibe  throata  were  atill  very  wide,  aa  appeaia  at  t  in  the  aection,  and  tbe  Jamba  remaiDOd 
at  right  anj^  to  the  bvnt,  aa  shown  in  the  plan  a,  i,  the  conaeqoence  of  which  waa, 
Iktt  the  aamka  waa  Ireqtientlr  sent  baok  into  tbe  apaitment ;  and  that  intolerable  nui- 
•tnce,  a  siao^  ohimn^,  waa  very  common ;  wbile  agreat  partoftheair  Uiat  waa  jiM 
warmed  by  the  Are  made  ita  eacape  tbnNMh  Uie  wide  tfaraai,  prodneing  a  proportional 
enrrcntof  coMairlowardathefir^ilaee.  In  conseqneneeof  Uiia,apenoa  near  the  flie 
had  one  aide  heeled  and  tbe  other  cooled ;  added  to  whtob,  tbe  fires  wera  kept  in  the 
gmteaao  high  up  from  tbe  floor,  that  the  feet  were  always  inunersediDastrsiam^oold 
air  that  covered  ibe  lower  part  of  tbe  room. 

n».  In  duM  *Me  am-  citniuy  JatfUeu  vert  fouU  iy  Uu  eelOrted  CnMf  Ran^ari,  to 
whom  weare  under  infinite  oMigaUons  for  leartiing  the  true  princlplea  upon  wbicb  they 
ought  to  be  cunstructed.  Knee  that  time,  a  great  reibcotstion  has  taken  place  in  this 
ftat  of  OUT  domestic  economy,  and  our  open  Area  are  rendered  far  more  eO'eotive  in 
warming  ear  apartments,  and  have  beoome  more  oomfoitaHa  and  elegant,  aa  well  a* 
more  eeonamieal  in  point  of  fuel. 

8Sa.  n<  priac^  trnfrortrntitu  tgaclU  hf  CattU  Rumfori  in  mr  cb'WMyt  are  tbown  _ 
by  tbeplaor.;^.M.efevationi,«adsection/,ofB(^umney.  1,  He  brought  the  back 
•f  tbe  fireplace  feither  forwanl  into  the  room  by  building  another  brick  back  witbin  the 
eld  chimney,  a.  He  placed  the  Jamba  inolined,  as  in  the  plan  g,  and  elevation  A,  that 
they  might  reflect  more  heat  into  Ihe  room.  8.  By  bringing  tbe  grate  (brward,  and  rais- 
ing the  new  back  up  abave  Uie  taaotel,  the  throat  of  the  chimney  was  much  contraetod. 


OV  WAUOHO    DOHKBTW   IDiriCB. 

M  in  the  aeetioaf;  ud  M  alow  the  iUaatv-mnefK  M 

ascead  tbe  flue,  an  opening  wu  left,  oloaed  up  b;  a  looaa 

piece  of  attne,  •■  ahowc  io  the  •ection,  wbfch  wu  tekan 

down  when  the  chimDa;  waa  to  be  awept,  but  replaoed 

when  tlut  wea  dom :  b;  this  eontriTaoee,  tbe  draught  in 

the  throat  waa  Tery  mocb  inciaaaad,  aad  by  Ihia  aiinpki 

maana  alooe  tbe  greateet   namber  of  ^m^  dtimpeja 

were  cored.    4.  The  bottom  of  the  grate  waa  etmaider- 

ably  lowered,  and  bnmght  down  to  within  aix  or  eight 

inefaea  of  the  floor,  by  which  the  bewth  and  floor  of  tba 

mom  were  miMh  more  warmed.    6.  By  naing  aa  lUtle  iroa 

aa  poaaiUe  in  grate*,  and  fiitinc  op  their  inietior  with  firo- 

brick,  ther  were  utade  not  oair  to  throw  eat  mon  beat 

Fit-  M-  into  the  nMta.  but  alaa  to  make  better  fire*. 

Tboaaanda  of  old  ehimiMTa  were  ^tered  according  to  tbeae  prindplea ;  tbe  Dunber 

of  anMkycbimonra  eared  all  om  the  UngdomiaBoarcelyeoDoeiTahla:  and  moefa  good, 

npon  the  whole,  haa  leaolted  from  tbeae  idoaa  haTing  been,  at  leant  partially,  adopted. 

The  Jamba  i^  chimneya  are  now  abnoet  nniveruUy  Jlna/irdinil,  aa  It  i*  temwd  ; 
that  is,  made  inclined  when  gntea  are  eet ;  and  in  tbe  beat  onjiBoet  the  firsa  era  kept 
lower,  aa  well  as  the  mantel*.  The  throata  ara  frequently  contracted,  ibongh  aeUom,  if 
a*er,  completely  in  the  AkmM  mawur.  Bnt  one  oftliegreateat  imprureraenta  infiIe• 
^aeea,aamely,  making  the  Are  burn  againat  brie^  orrttme  ioateadof  itMi,ia  thatirtiid) 
iamoet  negleoted. 

Although  aome  mecAanioa  were  at  firat  iutnicted  ia  the  prineiplea  apoa  which  Rom- 
ford lir^dacee  Aoold  be  ezecated,  yet,  (mm  tbe  oppoaing  intereata  of  trade,  and  tbs 


M  total  abaenoe  ofacieDtific  knowledge  in  that  claea  w  peraona  oi 
atnietioD  uau^y  devolTea,  tbeae  leaaona  have  been  long  ago  almoM  entirely  (brgetteit. 
Since  the  time  when  Count  Rumfoid  left  thia  eoontiy,  new  generatioa*  hare  grown  opt 
a  large  proportion  of  whom  are  unaoquainted  with  hia  merit*,  and  almoat  «rlth  the  very 
name  of  Rumford. 

The  limita  and  natm«  of  thia  work  will  not  admit  of  oar  going  into  all  the  detalla  n- 
•pecling  chimney*,  neceataiy  to  be  underatood  by  the  bricklaysr  end  otlm  meduuUoe, 
in  constructing  and  altering  them  ao  aa  to  cure  all  their  defecta ;  but  we  aball  lay  dowa 
tbeir  leading  principle*. 

334.  /n  inraligating  the  hat  farm  o/'  a  dtiimey  firtplaa,  it  it  tuetntry  le  km  m  new 
tiot  lAe  aijtcu  (d  bt  attaitud  arc,  that  the  room  ahould  be  wanned  aa  completely  a* 
poaaibie,  and  in  auch  a  manner  that  the  air  may  be  preaerred  perfectly  pure  and  fit  ior 
reapiratJoQ,  free  from  amoke  and  all  diaagreeaUe  effluvia,  and  thi*  with  tbe  greateat 
economy  of  faeL 

336.  Il  taay,  perkapt,  at  firit  nam  nptrfiiiBiu  It  ntpttrt  in  ivjbit  IM9  aa  oftn  Jin  aarau 
a  rsom ;  but  a  more  careful  cooiideration  of  the  nutter  will  *how  that  it  i*  highly  de- 
■erring  of  tbe  most  attenlire  examination.  Heie  we  mnat  refer  tbe  roader  to  what  wo 
have  already  ataled  in  tbe  antcle  '■  Heat,"  aa  to  the  manner  in  which  it  ia  ^rvpagaitd,  bf 
radiation,  reflection,  and  conduction,  Raya  of  heat  are  projected  in  all  directions  from 
the  fire  ;  but  the  raya  which  are  directly  radiated  hare  no  effect  in  warming  the  air 
through  which  they  pa**,  on  account  of  it*  transparency,  aa  has  been  already  ahown ; 
aitd  it  i*  only  when  the  mya  impinge  against,  or  strike  upon,  a  solid  subatanee,  that  th^ 
produce  anyelfect.  In  this  manner,  then,  projected  rayswann  the  floor  and  aide*  of  the 
i^wTtment,  and  the  Tartona  article*  of  fumitare  ;  and  tbeae,  having  flnt  abaorbed  the 
heat,  give  it  out  again  to  that  portion  of  tbe  air  in  contact  with  tbem.  It  la  of  the  flrst 
imporMnoe  to  understand  thia  Act,  that  It  is  not  the  air  which  warma  tbe  room  is  tbe 
case  of  an  open  fire,  but  the  room  that  wartna  the  air.  It  1*  true  that  tbe  grate  itaelT, 
beooming  very  hot,  moat  beat  the  air  in  Immediate  oootsot  with  it ;  but  this  heated  air, 
rising  immediately,  goea  almoat  all  up  the  obimoey,  and  la  therefore  nearly  loat  to  the 
room ;  the  iron  Ukewiae  project*  radiant  beat ;  but  thia  ia  in  too  •mall  a  quantity  to  have 
any  efl^t  worth  mentioning.  Eleaidea  tbe  beat  that  pniceeda  in  a  radiant  form  immedi- 
ateiyfrom  the  fire,  another  portion  of  heal  ia  reflected  from  tbe  back  and  sides  of  tbe 
grsle,  and  also  from  the  jsmbs  or  sides  o(  the  chimney.  With  respect  to  wbat  i*  re- 
flected from  the  inside  of  the  grate,  here  the  importance  ofbrick  or  atoDo  is  shown;  (6r 
these  materials,  being  nonconductor*,  do  not  abaorb  so  much  beat  aa  iron  (a  conductor) 
does :  therefore  they  throw  it  off;  and  when  they  become  red  hot,  they  radiate  much 
heat  1  and  thi*  ia  tbe  reaaoo  why  they  are  preferable  to  iron,  the  latter  material  abaorb- 
ing  much,  and  aeldom  becoming  eo  hot  aa  to  radiate  in  proportion. 

9M.  Tkt  indtiud  jai^  or  conngi  ef  Coma  Rmafari  likewise  reflect  tatm  beat  into 
the  loom  than  thoae  formerly  need,  which  were  at  right  angles  to  the  fhut ;  and  they 
assist  also  in  prerenting  sm<Ae.  The  proper  angle  ia  180°  with  tbe  back.  They  ahoold 
always  be  fiat ;  carved  oovinga,  which  we  sometimes  see,  were  eondamned  by  Count 
Rutuford,  aa  occasioning  eddle*  that  often  cause  amoke  to  come  into  the  room. 

Xn.  The  tflifarlaaM  ef  kttfing  Iht  Jin  M  lew  ai  poniU*  must  be  obviooa,  when  l| 
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is  considered  thit  air  expands  h^  iieat,  and  then  beooraes  speciflcalljr  lighter :  now, 
whatever  part  is  made  lighter  than  the  rest,  will  rise  apward,  as  oil  will  rise  in  water. 
Hdnce  the  lightest  and  warmest  air  is  always  at  the  top  or  ceiling  of  the  room,  and  the 
coldest  upon  the  floor.  Whatever,  therefore,  will  warm  the  floor  most,  will  have  most 
efifeet  in  wanning  the  air  of  the  apartment.  Keeping  the  fire  low  must  have  this  eflleet 
more  than  if  it  is  higher,  since  the  radiant  heat  most  strike  most  upon  the  floor ;  and 
the  difllhrenee  is  very  remarkable  in  the  warmth  which  oor  feet  experience  whether  the 
fire  be  low  or  high  up.  Keeping  the  mantel  lew  in  proportion  is,  likewise,  useful  for 
warmth ;  for  the  air  beiow  the  level  of  the  mantel  is  liable  to  go  oflTinto  the  chimney,  and 
be  carried  np  the  flue ;  but  whatever  is  above  the  mantel  eannot  esoape.  It  is  evident^ 
desirable  that  no  air  shall  go  op  the  flue,  except  what  has  been  rendered  wifit  for  breath- 
ing, by  passing  through  the  fire  and  serving  the  purpose  of  combustion.  This  we  might 
do  by  shotting  up  the  whole  fiont  of  the  chimney  except  the  place  where  the  bars  of  the 
grate  are :  but  we  should  thus  convert  the  grate  into  a  ftirnaoe,  and  the  drau^  would 
be  too  strong ;  the  iiiel  would  be  rapidly  consumed,  and  the  rush  of  air  towaids  the  fin 
would  be  in  proportion. 

858.  Ttu  width  of  the  tkroai  of  the  ehimnev  hoe  a  great  ii^hteneet  both  on  the  draught 
and  on  the  escape  of  wann  air.  For  as  no  fire  can  bum  without  air,  and  as  there  must 
be  always  a  quantity  going  up  the  flue,  just  in  proportion  to  the  combustion,  when  the 
throat  is  narrow  the  current  must  be  more  rapid  than  when  it  is  wider,  just  as  the  cup- 
rent  of  a  river  will  become  more  repid  in  the  part  where  the  width  of  it  is  suddenly  con- 
tracted :  hence  the  reason  why  contracting  the  throat,  by  making  the  ascending  correnl 
of  air  in  that  spot  more  powerful,  enables  it  to  overcome  any  downward  puflb  that  would 
oecasion  smoke. 

859.  The  proper  height  of  the  mantel  above  thefre  is  an  afilhir  of  nice  adjustment ;  for 
if  it  be  too  low,  it  will  cause  the  current  of  air  towards  the  fire  to  be  too  rapid,  and  the 
ft^win  burn  away  too  ftst  without  giving  out  much  heat ;  and  if  it  be  too  h^^h,  the  cup* 
rent  may  be  too  little  in  the  throat,  and  much  of  the  warm  air  of  the  room  will  escape. 
No  rule  can  be  laid  down  for  this  that  will  suit  all  cases :  much  will  depend  upon  the 
particular  form  of  the  grate,  and  it  must  be  determined  by  the  skill  of  the  peraon  who 
directs  the  work.  In  the  best  grates  now  made  with  fiwnes,  this  height  is  generally 
well  adjusted. 

830.  AUhough  the  farther  oat  the  haeh  of  the  grate  ie  hroaghtj  the  more  heat  wiU  be  thrown 
into  the  room,  yet  thie  ehouid  be  limited  by  the  proper  construction  of  the  throat  of  the 
chimney;  and  bringing  it  too  forward  is  liable,  in  many  cases,  also  to  occasion  smoke  as 
well  as  the  annoyance  of  ashes. 

881.  A  emaUfhiefor  tarrying  of  the  duel  wade  by  the  aehee  which  fatt  from  the  grate  was 
one  of  those  numerous  little  inventions  made  by  Count  Rumford,  which,  though  inse- 
nious,  and  promising  at  firet  to  be  useful,  was  laid  aside  after  repeated  trials ;  and  it 
would  not  now  be  mentioned,  had  it  not  lately  been  published  as  a  novelty,  although  it 
had  been  executed  in  England  in  hundreds  of  places  thirty-five  yeara  ago.  It  is  obvious, 
that  whenever  any  ashes  fall  from  the  fire  upon  the  hearUl,  particularly  when  the  fire  is 
stirred,  a  certain  portion  of  them,  from  their  lightness,  rises  in  a  little  cloud,  and  is  dis- 
persed through  the  air  of  the  apartment,  settling  at  last  upon  the  fUrniture.  To  obviate 
this  inconvenience,  the  count  made  a  small  flue  to  ascend  from  below  the  bottom  of  the 
grate,  passing  behind  the  back  of  the  fireplace,  and  terminating  in  the  smoke  flue  just 
above  the  throat.  The  air  in  this  little  flue  being  heated  by  the  fire,  a  current  is  atwaya 
set  up  through  it  from  the  back  of  the  hearth,  so  that  when  any  ashes  fell  they  were 
carried  eharply  under  the  grate  and  up  this  flue,  instead  of  coming  into  the  room.  This 
certainly  had  the  desired  effeet  in  a  great  measure ;  but  several  inconveniences  attended 
the  contrivance.  Its  construction  required  great  depth  in  the  chimney,  which  was  not 
always  sufficient  withoot  bringing  the  grate  too  far  forward.  The  aslihflue  was  very  li- 
able to  be  choked  up  by  soot  falling  fh>m  the  smoke-flue,  and  this  soot  was  very  liable  to 
be  inflamed,  and  set  the  chimney  on  fire,  being,  at  the  same  time,  rather  trouMesome  to 
dean  out ;  also,  this  flue  occasioning  a  current  of  ahr  to  pass  up,  it  was  supplied  by  the 
cold  air  rushing  towards  the  fire ;  and  it  thus  increased  sensibly  one  of  the  greatest  iiw 
conveniences  of  an  open  Are,  the  current  of  cold  air  striking  upon  oor  legs  and  feet.  It 
was  chiefly  nseftal  when,  as  formerly,  the  bottom  of  the  grates  had  been  k0pt  at  a  great 
height  above  the  hearth ;  but,  since  grates  have  been  kept  low,  the  necessity  of  this  ash* 
flue  has  disappeared. 

SiTBSBOT.  3. — On  Oratu, 

832.  The  grate  hoe  become  an  eeeential  part  of  oar  chimney  fbreplacee,  daee  coal  has  been 
the  general  fuel ;  but  the  forms  of  these  now  made  are  so  various,  that  it  would  be  im» 
possible  to  describe  all  in  a  work  like  the  present ;  nor  would  it  be  useful  to  give  many 
examples,  since  every  manufacturer  has  his  own  patterns,  which  are,  therefore,  now  al- 
most as  numerous  as  those  of  the  calico  printer.  It  will  be  more  useful  to  lay  down  some 
principles  by  which  the  choice  may  be  directed  in  the  show-room.  We  must  therefore 
refer  the  reader  to  all  that  we  have  said  on  the  essential  improvements  by  Count  Runa- 
Ihrd,  which  must  form  the  foundation  of  good  rules. 


96  ON  wAtMOfo  ooMMno  mnoai. 

388.  TUr0gi9(&rUo9e,  Jig.  6i^  which 'mm  wiath  in  mtthontf^ 
siderad  m  a  gitrat  improYemeDt  upon  the  open  ehixuDey  belore  ita  iatroduotion.  Thie 
grate  wae  not  invented  by  Count  Rumlbrd,  aa  haa  been  erroneoualy  ataled  bja  late  pop- 
uiar  author ;  on  the  contraiy,  he  cooaidered  it  aa  extremely  AiuHy  aa  it  waa  then  exeeatad. 
Ita  name  waa  derived  from  a  movaUe  plate  of  iron  a  little  way  above  the  ftrot  by  whiob 
the  draught  oouki  be  regulated,  and  which  eooid  be  ahot  down  altogether  in  awnmer  t« 
keep  out  the  aoot  or  duat.  Theae  grntea  were  frequently  got  up  in  an  expenaive  atyle, 
with  mueh  polished  ateel  and  other  ornamenta.  They  bad  the  efGMsi  of  preventinf 
smoke,  but  with  the  iooonvenienoe  of  throwing  out  little  heat  in  proportion  to  the  lael 
which  they  consumed.  We  have  already  deaoribed  the  principal  improvementa  made 
by  Count  Rumford  in  our  chimney  fireplaoea ;  and  aeveral  email  gratea  were  caat  and 
put  up  under  his  direction.  But  he  was  not  a  manulaeturer ;  and  thoogiL  he  gave  to  the 
public,  in  hia  "  Eaaaya,"  the  philoaophical  principlea  en  which  they  ahould  be  eonatracl> 
ed,  he  left  it  to  the  manufacturers  to  invent  beeutifid  forma ;  and  had  the  first  been  ae 
well  rnvderatood  aa  the  latter,  we  should  have  reason  to  be  better  aatiafied. 

334.  The  best  of  our  modem  grates  are  combmatwnM  of  the  old  regiater  atove  and  the 
Rnmford  improvementa.  They  have  alwaya  an  ornamented  frame  to  fit  the  iadlde  of 
the  marble  chimney-piece,  and  a  regiater  in  the  throat.  The  fire  ia  brought  low,  or  near 
to  the  hearth.  But  the  fendera  are  frequently  made  prepoaterooaly  hi^  which  atope 
much  of  the  heat  from  that  part  of  the  floor  where  it  would  be  the  meat  uaefiil. 

836.  It  WOM  a  doetrmeJbrM  tm^hi  hy  Ccmnt  Jtwmfordf  that  the  greal  qutmtiiy  of  tren  tun* 
tjljf  wt  mto  gratee  abatracta  much  more  heat  from  the  fire  than  it  cen  give  out  to  tha 
apanmeot,  and  therefore  occaaioning  a  loaa  of  heat,  and,  coaaequently,  a  vraate  of  foeL 
Thia  ia  certainly  quite  true  in  frineiple ;  and  it  is  by  reference  to  principlea  that  tte 
merita  of  inventions  or  eonatrootions  are  to  be  determined.  But  it  muat,  in  candour,  be 
admitted,  that  in  our  honaee  we  have  other  oireumatanoea  to  oonaider  beaklea  eeonomy, 
or  even  the  moat  efibotive  aort  of  fire.  A  great  attention  to  elegance  in  fiuniture  ia  new 
the  order  of  the  day :  thia  is  eonaiderebly  influenced  by  the  nature  of  materiala ;  and 
many  persons  will  give  up  something  of  economy  for  the  sake  of  appearance.  Here  ia, 
therefi>re,  another  principle  involved  besides  the  saving  of  fuel  Beaidea,  what  wooU  be 
extremely  proper  for  a  peraon  of  email  income,  might  not  be  anitable  finr  the  drawing- 
room  of  a  person  of  fortune ;  even  in  the  houses  of  the  latter  class,  fireplaoea  for  the 
varioua  apurtmenta  require  to  be  fitted  up  on  principlea  aoited  to  their  aituattooa.  Va- 
rious materials  are  uaed  in  our  best  grates,  cast  iron,  wrought  iron,  poliahed  ateel,  brans, 
and  bronae ;  and  aeveral  of  these  are  often  happily  combined.  Iron  has  undoubtedly 
many  bad  qualities  when  used  in  great  quantity  about  a  fire ;  and,  were  economical 
principlea  alone  conaidered,  the  leaa  .of  it  employed  in  a  ^te  the  better.  But  it  can 
eaaily  be  caat  in  a  great  variety  of  ornamental  forma ;  and  it  has  the  advantage  of  great 
neatnese  and  durability,  qualitiea  which  generally  weigh  against  everything  that  can  be 
aaid  against  it.  Brick  or  atone  oheeka  in  the  grate  are  by  much  the  best  for  the  tee  to 
burn  against ;  and  those  who  are  anxious  to  have  the  best  poaaible  open  firea,  we  ad- 
vise to  have  them.  But  the  ironmongen  abhor  them ;  very  few  will  keep  them ;  and 
still  fewer  reoommend  them.  Hence  they  are  diflicult  to  procure ;  and  to  adapt  tbem 
to  grates,  is  expensive  on  thia  account ;  nor  are  they  ao  dnrthle  aa  iron.  R^aotng 
them  when  they  crack  and  burn  out  ia  attended  with  trouble ;  and  moat  peraona  vrill 
rather  waste  a  few  coala  with  gratea  having  iron  aidea,  than  IbUow  advice  which  lew 
underatand. 

Besidee  the  great  trouble  of  keeping  poliahed  ateel  in  good  order,  there  ia  an  objectien 
to  having  much  of  it  in  a  grate,  founded  on  a  phyaical  principle  disoovered  by  the  lale 
Professor  Leslie,  which  ia,  that  bright,  polished  metallic  aorfaeee,  thou^  they  reflect 
beat  well,  throw  it  off  by  radiation  very  imperfectly ;  but,  if  the  same  surface  be  ren- 
dered doQ  or  rough,  the  radiation  ia  immediately  augmented.  Aeoording  to  thia  prinei- 
]de,  it  haa  become  a  yraotioe  to  grind  flat  with  emery  certain  parte  of  the  aurfaoea  of  the 
beat  gratea,  and  to  leave  them  in  that  unpolished  atate. 

836.  bufrmtei  regUter  gratea  tf  Mnumford  fofnaa^  mih  fratma^  are  alao  now  made  ea- 
tirely  of  cast  iron  at  very  reasonable  pricea. 

The  amaller  gratea,  called  Bath  etaaea,  the  haha  of  which  are  ao  oonvenieiit,  are  too 
well  known  to  require  illustration,  and  though  whoQy  of  iron,  are  yet  oaeial  firom  their 
oheapneea  and  portability. 

Upon  the  whole,  though  excellent  firea  may  be  made  in  aome  of  the  beat  gratee  now 
to  be  seen  in  the  show-rooms  of  the  irdnmongere,  yet  we  are  much  afraid  that  the  pre- 
vailing rage  for  novelty,  causing  good  models  to  be  laid  aaide  which  have  been  impro- 
ving for  yean,  may  oocaaion  new  foma  to  be  attempted  without  auflSoient  knowledge 
of  princi]dea«  We  are  led  to  make  these  remarka  from  the  disappearance  of  many  gratea 
of  excellent  construction  and  good  taste,  to  make  way  far  othere  loaded  with  the  now 
iaahionable  ornamenta  of  the  time  of  Louia  XIV.  It  shooM  never  be  forgotten  that  the 
real  use  of  a  fire  grate  is  to  warm  the  roon^ ;  and  if  it  faila  much  in  this  esaential,  the  de- 
ficiency will  be  iU  eompenaated  by  any  other  quality,  which  ought  to  be  aubordinate  U» 
the  main  object 
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t87.  In  lemninoii  language,  the  neoessarj  diatinetion  between  a  Jbr§  gvMif  and  a  Hove 
la  often  not  properly  attended  to.  Hence  a  confusion  of  ideas :  thus,  a  sort  of  eommoa 
grate  is  called  a  Both  «toM,  and  we  sometimes  hear  of  register  tUnes.  The  system  should 
be,fwt  to  euU  atty  eontrhanee  s  etooe,  except  where  the  fire  is  oono^ed,  either  always  or 
ooeasiondly ;  or,  rather,  where  the  heat  is  duelly  given  oat  by  the  heated  apparatus 
only,  not  depending  upon  the  radiation  from  the  fire,  as  in  a  common  open  grate. 

988.  Out  of  the  almost  infinite  variety  of  forms  of  grates  that  have  been  maie  at  various 
timesy  we  have  selected  a  few  of  those  which  are  most  in  i$se.  Orates  of  this  kind  are  sold 
by  the  ironmongers,  who  keep  Urge  collections  of  rarions  patterns  in  their  show-rooms ; 
and  there  are  so  many  in  London  who  hare  them  nearly  of  the  same  quUity,  that  it  would 
seem  invidious  to  recommend  anyin  |>articular. 

389.  Fig.  65  is  the  register  grate  as  it  was  when  Count  Rumford  found  it,  and  which 
has.beeu  mentioned  shready.  It  is  not  made  at  present  in  this  form,  and  is  only  to  be 
seen  in  old  houses.  The  sides  were  not  inclined,  but  at  right  angles  to  the  front.  The 
fire  was  about  sixteen  or  eighteen  inches  from  the  floor ;  and  the  distance  betwetn  the 
top  bar  and  the  bottom  of  the  frame  very  small,  so  as  to  cause  a  rapid  draught  up  the 
chimney.  These  grates,  therefore,  though  they  made  a  bright  fire,  gave  out  little  warmth 
to  the  apartment. 
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340.  Fig.  66  is  the  well-known  Bath  stove  or  grate,  but  with  the  jambs  Rurofordized, 
that  is,  with  the  covings  of  the  chimney  placed  at  the  angle  reconmiended  by  Count 
Rumford,  instead  of  their  being  at  right  angles  to  the  front,  as  they  were  formerly.  This 
necessarily  reduces  the  hobs,  and  therefore  rendere  them  less  convenient  for  such  per- 
sons as  find  them  nseful  in  cooking :  but  this  construction  economises  fuel  by  throwing 
out  more  heat  by  reflection,  and  still  more  by  preventing  the  escape  of  much  warm  air 
of  the  apartment ;  and  it  tends  to  prevent  smoke  by  narrowing  the  throat  of  the  chimney. 

841.  JF^.  57  is  one  cf  the  svmvlest  of  the  Rumford  grates,  proper  for  an  office  or  bed- 
chamber ;  the  covings  are  plaoea  at  an  angle  of  186  degrees  with  the  back,  and  made  of 
stone,  with  the  exception  of  the  part  where  the  fire  bmms  against  it,  below  the  dotted 
line,  which  is  of  fire-brick ;  in  flict,  there  is  merely  an  iron  bottom  and  front  attached  to 
sides  of  stone  and  brick.  Some  ironmongera,  however,  have  made  the  whole  covings 
of  iron,  which  is  only  to  be  excused  on  the  score  of  durability,  iron  throwing  out  much 
less  heat  than  nonconducting  materials.  It  is  to  be  observed,  that  in  this  grate  the  fire 
is  very  h>w,  within  a  few  inches  of  the  hearth ;  whereas  formerly,  aa  we  stated  above, 
the  bottom  of  the  fire  was  kept  up  generally  eighteen  inches ;  and  it  was  not  uncommon 
te  bricklayere  to  raise  up  the  grates  by  putting  a  brick  or  two  below  them,  from  an  idea 
that  the  fire  would  not  bum  well  if  it  was  low. 
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343,  Fig.  69  is  another  still  mora  omuneniad  in  lbs  atjle  of  Ibe  tiun  of  Loois  XIV 
Tlie  iron  frqnt  bdiI  cuvingB  are  ground  flat,  and  sot  poliilwd,  and  Uie  onmiiieala  are  of 
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344.  Fig.  eo  la  a  Rum/vri  grit,  tbe  sidea  and  back  oT  wtddi  are  of  artffldal  ahmo, 
made  to  stand  ths  fire  ;  tbe  eoTing*  Ot  the  chimoe;  are  drat  executed  with  the  proper 
ingle ;  and  tbe  grate,  being  moTeaUe,  is  simpl;  put  into  Ita  place,  and  may  be  remorad 


but  more  with  tbe  improTemeat  oTour  raanufhotnres,  Scnne  of  the  oldest  feodera  wen 
made  uf  iron  and  brass,  plain,  but  with  mouldioga,  and  vetr  low,  to  ooTrsapond  with  tte 
wood  fires  on  tbe  togs.  Since  coal  burned  in  grates  baa  bean  in  ose,  they  have  been 
made  bigher,  and  are  of  an  inlinite  variety  of  patterns.  Tbe  cheapest  fenders  have 
been  of  tin  plate  painted,  of  wire  painted,  and  wilb  iron  or  brasa  topa  and  boltoma,  and 
which  are  siill  used  for  bedrooou.  A  more  darable  kind  ha*  been  eut  oat  of  sheet  iron, 
and  painted  in  imitation  of  iron  wire.  As  iron  ftnders  atain  the  marUe  they  are  plsoed 
upon,  it  is  now  tbe  custom  to  raise  them  in  IVont  on  a  kind  of  pedestal,  wbicb  slopes  to 
the  inside,  and  tbe  front  iasupportedbyclswfeetiknobe,  or  pieces  of  ornamental  foliage, 
&e.  At  present  tbe  best  and  .most  elegant  fendera  are  made  of  poliabsd  aieel,  enriched  . 
wilb  brass  or  bronze,  to  correspond  to  Ibe  style  of  the  grataa ;  and  a  great  many  are  of 
caat  iron  very  highly  decorated  and  ornamental.  Feodera  should  not  be  higher  thao 
safety  requires,  as  they  thus  stop  taoch  of  the  radiant  heat  of  tbe  fire,  and  that  where  It 
ia  moat  wanted,  namely,  In  tbe  lower  part  of  the  room,  and  keep  it  from  the  feet :  to  pre- 
vent this,  they  are  alway*  made  with  aome  open  votk.  To  tbe  fender  is  usually  atlactod 
holders  for  the  flre-irona. 

8aoT,  II. — wiamNO  ar  dlosb  stotii. 
847.  Close  stoves  are  encloenres  of  brick,  eaitheoware,  c 


IT  metal,  whiirti  contain  a 
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ftto  that  h6aU  the  stove,  and  b^  means  of  tbat,  the  air  <tf  tiie  apartoieftt  in  wbxch  It  % 
jilaced. 

848.  8t&9U  difir  utetttuUiy  from  open  fret  in  their  iMsiiMr  of  wartnmg.  We  stated  that 
open  fires  act  chiefly  by  giviog  out  radiant  heat ;  on  the  contrary,  there  is  comparatiTely 
little  radiant  heat  irom  a  oloae  stove  of  any  kind :  the  radiant  heat  of  the  fire  within  the 
atove  is  absorbed  by  the  material  of  which  the  stove  is  made,  and  the  latter  warms  the 
air  of  the  room  in  contact  with  it  This  wanned  air  rises  upward  toward  the  ceiling, 
and  is  succeeded  by  ftesh  air  to  be  warmed  in  ita  tarn,  and  so  on,  until  the  whole  of  the 
air  in  the  apartment  has  received  an  increase  of  temperature.  It  is  evident,  therefore, 
that  a  atove  warma  the  air  upon  the  same  principle  as  that  by  which  water  is  heated  in 
a  vessel  over  a  fire. 

849.  The  tammam  (Ttrnum  oU/ot^  or,  more  properly,  the  JhUck 
otove,  used  in  this  countiy,  is  as  economical  and  effectual  as  any 
stove  whatever,  for  warming  an  apartment ;  and  were  not  its  use 
attended  with  serious  disadvantages,  it  might  be  much  employed. 
It  consists  merely  of  a  cylinder  of  sheet  iron,  /p.  68,  furnished 
with  a  grate  inlhe  interior  lor  the  fud,  a  door  for  the  fire,  and  an- 
other for  the  ashes,  with  a  pipe  to  carry  oflT  the  smoke  into  the 
chimney  flue,  which  pipe  may  be  lengthened  when  much  heat  is 
ie4|uired.  Hera  no  air  passes  up  through  the  chimney  except  that 
which  has  come  through  the  fire,  and  has  served  for  the  purpose 
of  combustion,  being  rendered  unfit  for  respiration ;  and  the  whole 
of  this  is  carried  off.  All  the  rfsst  of  the  heat,  over  and  above 
what  thua  passes  off  with  the  smoke,  is  communicated  to  the  iron, 
and  by  that  to  the  air  of  the  room  in  contact  with  it,  at  the  same  ^'  **' 

time  that  a  good  deal  of  heat  in  a  radiated  form  proceeds  from  the  iron  itself,  when  much 
heated.  As  thiB  stove  may  be  placed  at  a  distance  from  the  wall  by  lengthening  the 
pipe,  it  is  very  effectual  in  producing  a  great  deal  of  heat,  while  it  occasions  no  disagree- 
able draughts,  no  smoke,  and  no  dust.  But  the  inconveniences  are,  that  there  being  no 
regulator  for  the  draught  of  the  air,  the  iron  is  apt  to  become  red  hot,  and  then  it  is  ex- 
tremely dangerous  if  placed  near  anything  combustible ;  and  as  the  fire  is  not  seen  ex- 
cept when  the  door  is  opened,  it  is  difficult  to  regulate  it.  But  another  circumstance 
which  renders  its  use  inconvenient  is,  that  the  iron  being  generally  much  heated,  a  dis» 
agreeable  effect  is  produced  upon  the  air  of  the  apartment,  which  ik  variously  described, 
and  has  never  been  satisfactorily  accounted  for.  The  air  is  said  to  acquire  a  ocorehedf  a 
homed,  a  dostt  or  a  oulphureou*  smell,  and  is  very  apt  to  produce  headaches,  giddiness* 
and  even  stupor,  loss  of  appetite,  ophthalmia,  dec.  The  erroneous  or  vague  nature  of 
the  description  shows  bow  little  the  effect  is  understood.  The  term  burtud  is  imffroncr, 
for  it  is  not  known  that  pure  air,  simply  heated  to  any  degree,  i»  altered  in  its  quanty. 
What  is  usually  termed  burned  air  is  that  produced  by  actual  combuation,  as  has  been 
previously  explained.  But  in  this  stove  none  of  these  deleterious  gases  come  into  the 
room.  The  term  sulphureous  is  equally  improper,  as  sulphur  can  scarcely  in  any  wsy  be 
concerned  with  the  effect.  But  whatever  may  be  the  cause,  or  whatever  ought  to  be 
the  description,  all  persons  in  this  country  agree  that  air  so  heated  has  acquired  some 
property  which  renaers  it  both  unpleasant  and  unwholesome.  Count  Rumford  imagined 
that  the  hot  iron  roasted  the  dust  which  settled  upon  it :  and  as  the  dust  of  a  room  ia 
made  up  of  all  sorts  of  animal  and  vegetable  matters,  these,  when  burned,  give  out  a  dis- 
agreeable effluviae.  Others  have  attributed  the  effect,  in  a  great  measure,  to  the  great  dry- 
ness of  the  air  so  produced,  resembling  the  African  simoon,  which  they  have  encfeavoured 
to  correct  by  placing  a  small  pan  of  water  on  the  stove,  the  evaporation  affording  the  neeea- 
sary  moisture  to  the  air ;  others,  again,  have  supposed  that  the  effect  is  owmg  to  some 
alteration  of  the  electrical  state  of  the  air ;  and  it  has  been  absurdly  imagined  that  the 
iron  deprived  the  air  of  its  oxygen.  Whatever  may  be  the  true  explanation  of  the  effect 
complained  of,  and,  possibly,  all  those  just  mentioned  may  combine,  it  ia  now  uniVtrpnily 
allowed  that  the  air  is  rendered  disagreeable  and  unhealthy  when  it  is  warmedti^Siron 
heated  much  above  the' point  of  boUiog  water:  hence  the  use  of  this  and  other  iron 
atoves  should  be  restricted  to  purposes  where  heat  and  dryness  are  required,  bi^'ji^J^ere 
the  salubrity  of  the  air  is  less  important ;  for  such  uses,  nothing  can  be  more  ecoKomical. 
Many  stoves  of  this  kind,  of  cast  iron,  and  of  elegant  and  ornamental  forms,  kte'io  be 
found  in  our  halls  and  staircases,  where  it  waa  thought  the  bad  effect  upon  th^*^  waa 
less  material,  fresh  air  being  more  frequently  introduced  by  the  opening  of  dMrs.^  But 
it  shookl  be  remembered  that  the  air  from  these  places  extends  all  through  the  house, 
and  must  find  its  way  into  the  best  apartments.  We  may  observe,  that  the  draught  might 
easily  be  regulated  by  a  register  to  the  ash  pit,  and  a  damper  in  the  flue,  though  these 
are  not  usually  made.  The  part  where  the  fire  bums  might  likewise  be  lined  with  brick, 
to  prevent  its  getting  red  hot,  which  would  lessen  considerably  the  danger  and  incon- 
venience of  this  apparatus.  But,  from  our  experience  of  the  effects  of  heated  iron  upon 
air,  we  are  not  admirers  of  iron  stoves  of  any  kind,  where  health  is  required  to  be  much 
attended  to. 
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h  u  taid  AtU  wAm  trM  iff  mai  kmied  abooe  tl%^  iihm»m9  mpmmu  9§ui  nftm  <!• 
otr.  This  is  not  improbable ;  but  as  no  series  of  accurate  experiments  or  obaerratkwa 
have  been  made  and  published  to  determine  this  important  qneation,  we  think  it  best  to 
leare  it  in  its  present  state.  There  is  little  donbt,  however,  that  iron  heated  to  a  soBail 
degree  is  less  hortful  than  when  heated  highly ;  but  then,  hkewiae,  the  heating  power  of 
the  apparatus  is  diminished. 

851.  It  Aaew  not  fftmr  thai  efosi  ttovet,  made  ofhrick  or  ettrtkemaarej  home  tke  msw  jwcMt 
of  iniurumi  effects  upon  ike  atr  of  an  Ofarinuni  os  iron  t  and  atovea  of  these  materials  art 
much  used  in  yarious  parts  of  the  continent  of  Envope.  In  Russia,  and  many  parts  of 
Gtermany,  brick  stoyes  are  uniyersal ;  they  are  generally  made  to  project  in  the  roon 
somewhat  like  a  chest  of  drawers,  cabinet,  or  sideboanl,  and  the  door  for  the  fire  is 
sometimes  in  an  adioining  room.  Wood  is  kindled  in  them ;  and  when  this  has  burned 
so  fax  that  the  smoke  has  ceased,  and  the  brickwork  is  heated,  the  damper  in  the  ilao 
and  register  of  the  ash*pit  are  nearly  closed,  so  that  the  oombostieii  of  the  remaining 
charcoal  goes  on  extremely  slow,  and  the  heat  of  the  store  is  retained  during  the  day. 
In  the  seTcre  climate  of  the  nort|i  of  Europe  no  other  method  wonM  render  the  hoosoa 
sufficiently  warm ;  necessity,  therefore,  oUices  the  inhabitants  to  adopt  this  mode,  ia 
spite  of  any  disadTantages  it  may  possess.  In  all  eoontries,  also,  when  fad  is  yeiy  ex* 
pensive,  the  most  economical  means  of  using  it  have  been  resorted  to,  though  sometisMO 
not  the  most  desirable  on  the  score  of  heidth.  In  France,  where  open  chimneys  art 
likewise  much  used,  stoves  are  employed  through  economy ;  hot  they  are  generally 
made  of  earthy'materials,  as  brick,  tiles,  and  ornamental  earthenware,  and  are  therefore 
not  liable  to  the  same  objection  as  iron.  In  this  oountiy,  it  is  remaikaMe  that  stoves  of 
brick  and  earthenware  have  been  seldom  tried ;  and  we  have  been  contented  with  opea 
fires,  which  certainly  consume  much  fuel ;  or  we  have  maouActnred  stoves  only  of  iron, 
a  material  which  we  have  in  such  abundance. 

868.  Although  dote  otoveo  eertuinly  afford  the  moot  eeonomieai  moano  wUh  reopeet  tohui, 
MO  i0€0  Off  the  moot  effectual  way  of  worming  the  interior  of  dioeUin^et  yet  they  art  Habto  to 
ihie  eerioue  objection,  that  with  them  it  is  difilcult  to  change  the  air  in  apartments,  or,  ia 
other  words,  to  procure  that  ventilation  oo  eeoential  to  health.  When  the  door  of  the  fire  is 
in  another  room,  and  the  windows  and  doors  of  the  apartment  made  tight,  as  is  found 
necessary  in  very  cold  countries,  there  can  be  very  little  change  of  the  air  in  the  room, 
and,  consequent^,  the  inhabitants  must  live  in  an  atmosphere  vitiated  by  a  mixture  of 
the  portion  that  has  been  exhaled.  This  evil,  perhaps,  great  as  it  is,  may  not  in  these 
countries  be  so  great  as  that  of  excessive  cold ;  but  that  it  is  an  evil,  it  requires  but  a 
little  knowledge  of  the  subject  of  physiokigy  to  be  convinced  of.  In  eoontries  where  the 
climate  is  more  temperate  and  fuel  more  abundant,  and  where,  of  course,  the  inhabitanta 
are  not  compelled  to  resort  to  so  unhealthy  a  mode,  it  does  not  appear  judicious  to  em- 
ploy it,  except  the  means  of  perfect  ventilation  can  be  likewise  provided.  But  this  is  by 
no  means  easy  with  close  stoves,  for  even  when  the  door  of  the  fireplace  is  in  the  apart- 
ment, and,  of  course,  the  supply  of  air  to  the  fire  is  taken  fh>m  that  in  the  room,  and  re- 
placed by  fresh  air  from  without  by  sonae  method  or  other ;  yet  this  is  in  general  no 
more  than  the  fire  itself  requires,  and  does  not  make  up  for  what  is  also  destroyed  by 
respiration.  With  a  close  stove,  therefore,  whatever  may  be  the  construction  of  it,  there 
is  usually  an  accumulation  in  the  apartment,  more  or  less,  according  to  circomstancea, 
of  gases  and  efiluvia  unwholesome  to  breathe.  With  respect  to  the  best  modes  of  get- 
ting rid  of  these  as  much  as  possible,  we  refer  the  reader  to  Book  III.,  <«  On  Ventilation.** 
We  may  just  observe  in  this  place,  that  the  foul  air«  which,  being  warmest,  is  at  the  top 
of  the  room,  may  in  general  be  made  to  escape  by  keeping  the  upper  sash  open  an  inch 
or  two.  But  this  will  not  act  except  the  ingress  of  as  much  cold  air  be  provided  for 
somewhere  at  the  lower  part  of  the  room :  if  this  be  not  done,  the  air  will  come  in  at  the 
top  sash,  to  supply  the  stove,  instead  of  going  out.  The  chief  difliculty  here  is  to  con- 
trive U)e  ingress  of  cold  air  so  that  it  may  not  incommode.  This  is  best  efllbcted,  per- 
hapK*^  numerous  small  apertures  in  places  where  they  vrill  be  least  inconvenient,  and 
by  prfiFV^ting  the  stream  of  air  from  coming  in  directly,  but  turning  it  aside  by  sooie 
]|iethai{!9  which  mast  vary  according  to  circumstances. 

850:;  It  would  be  unnecessary  to  inform  those  who  have  read  with  attention  what  we 
have4!aW  on  heat  and  combustion,  namely,  that  all  etooee  which  profess  to  heat  apartmenta 
wiihmi(ttjue^  must  be  in  the  highest  degree  pemieieus,  and  even  dangerous ;  since  it  is  quite 
impoflpibfi^that  combustion  can  go  on  withont  generating  noxious  gases,  a  circumstance 
well  known  to  every  one  who  has  the  slightest  acquaintance  with  chemical  science.  No 
method  has  ever  been  discovered,  nor  is  likely  to  be  found  out,  of  preventing  this  per- 
nicious effect ;  and  the  consequence  of  putting  a  stove  of  any  kind  into  an  apartment 
without  a  flue  to  carry  off  these  deleterious  gases,  whether  the  stove  be  fed  with  com- 
mon charcoal,  with  charcoal  prepared  in  any  known  way  whatever,  or  with  gas  of  any 
kind,  will  inevitably  be,  that  the  air  of  the  room  will  become  contaminated  with  invisible 
eflluvia  destructive  to  health,  and  sometimes  suddenly  faul.  This  is  so  certain,  that  we 
trust  no  one  will  ever  permit  himself  to  believe  that  discoveries  are  made  of  modes 
of  combustion  without  the  production  of  poisonous  gases.    We  might  connect  these  oh- 
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Mmtiona  with  a  dest^ptim  of  Joytc'i  tiavt,  which  wanns  an  apartmeat  wilhont  a  Una 
to  cany  off  the  TumeB  of  Iha  efaarcoal  bamed  in  it ;  bnl  except  the  public  ahall  becoms 
iuBtnicted  in  bo  mnch  •cienee  aa  to  be  able  to  judge  Tor  itself  on  tbis  subject,  do  poinliDg 
mt  orindiTidDalawiUbeofmuch  iTail,  siace  one  quack,  impoatoT,  or  ignorant  mechanic, 
will  be  aocceeded  b;  another.  It  ia  on  this  account  we  are  deairoua  that  the  study  of 
priqclpies  should  be  attended  to,  intead  of  mere  leeeiptg, 

SM,  IrontUnn  tre  jTtfwntly  made  infA  Ahm  Io  iateni  lulaa  l3u  lad  of  tkt  Jleor,  lilr 
the  purpose  of  getting  rid  of  the  amoke  wiUiouI  the  incoQTeaienceof  apipe  eroasing  the 
apaniDent :  the;  are  eitreme^  naeliil  in  wanning  ahope  and  other  places  where  there  is 
a  considerable  circulation  of  air,  and  whore  the  effects  of  heated  air  are 
nntch  as  in  confined  places. 

A,  jff.  64,  maybe  aappoted  to  be  any  ImIIow  figure  of  caat  iron. 
ia  the  middle  that  does  not  reach  quite  to  the  top,  and  in  one 
of  the  diTiaiona  ia  Ibe  fire-grate  a,  fire-door  h,  and  ash-pit, 
with  its  door,  d.  When  the  fire  ia  lighted,  and  the  fire-door 
shut,  the  smoke  first  rtsea  to  the  top ;  but,  finding  no  outlet, 
it  ia  impelled,  b;  the  pressure  of  the  air  that  feeds  the  fire,  to 
descend  trough  the  other  division,  and  to  pass  along  the  hori- 
sontal  floe  <  to  the  main  tno/,  wbic\t  carries  it  to  the  lop  into 
the  atmoapbere.    This  princifde  being  kept  in  view,  the  f<mua 

onajr  be  Taiied  ad  inJhUiim,  and  some 

are  made  axtreme>r  ehgant.     It^ 

stumM  be  obaerred,  that  when  good 
I  are  kept  eterj  daj  in  tbMs 


i«  perceived  so 
There  is  a  partition 


the  flte-charaber  mtght  be  heated,  ei 


heat  retained  in  the  <Aittmtff,  oaoeinc  ■  Agfat  current  even  in 
the  morning  before  the  fires  are  lifted,  will  deterndne  tb« 
proper  eonrse  of  the  snioke,  btit  in  other  easea  it  ia  rvtlMr 
troubleaome  to  make  it  descend  at  firat ;  bat  once  the  fines  are 
wanned,  tlw  draught  goes  on  perfectlj  well 

8&S,  Tkt  air  itmt,  which,  some  time  ago,  was  very  eommon 
In  our  shops,  bat  which  has  now  very  generally  given  way  to 
\be  AnvM  and  Mitar  ifoMi,  Is  repiesoLited  in  fig.  66.  It  was 
one  of  the  fiiet  improTemeata  upon  the  common  iron  German 
store.  Besides  the  simple  iton  fire-chamber,  there  was  alao 
an  external  casting  of  iron  aurroanding  that  at  the  distance  of 
three  inches ;  by  whicfa  constraction,  however  much 


le  red  hot,  the  aame  degree  of  heat 

being  filled  with  air.  This  stove  is,  therefal^,  mncli 
leas  dangerous,  on  account  of  fire,  than  the  common 
Oennan  stove.  The  lower  part  of  the  space  between  ^^ 
the  two  casings  is  leA  open,  by  which  the  cold  air  ^™ 
BBtera  below  and  geta  heated  tietween  the  tiro  iron 
eases,  and  isenea  out  at  the  top  through  a  perforated 
regulator.  The  defects  of  this  stove  are,  that  the  air 
ituy  Btill  be  overheated,  by  using  muCb  fire,  and  that 
the  warm  air  comes  out  only  at  the  top  of  the  stove, 
a  oonsidenUe  way  above  the  Boor. 

Fig.  66  is  nuiifl'  air  ^rove  of  simllaT  conatrDctton, 
only  the  fiie  is  lined  with  brick  or  fire  stone,  which 
prevents  the  air  being  overheated,  and  the  warmed 
air  comes  out  through  the  grating  on  the  aides.  A 
siking  plate  at  the  upper  part  of  the  opening  acta  as 
an  oecaekniBl  blower. 

8M.  TkePatnrjhanawFraiMnttoK.figt.Vt^tt  _ 
ia  evidently  borrowed,  as  to  its  principle,  from  a  fiie- 
{jace  described  in  a  book  entitled  "  Me<^anique  de  Fen,"  pobliahed  In  1713.  It 's  weD 
adapted  for  healing  an  apartment,  and  at  the  sacne  lime  affording  a  view  of  the  Ete :  but 
being  entirely  made  of  iron,  it  has  the  usual  defect  of  all  the  stoves  made  of  thie  luetal. 
In  prodacing  an  unpleasant  eficct  upon  the  air  of  the  room.  It  was  originally  intended 
only  for  burning  wood  ;  lately,  however,  they  have  in  America  constructed  it  for  burning 
coal.  flf.  67  is  a  view  of  the  stove  placed  inthecbimney,8nd/g-.  68  is  a  vertical  setLion. 
"niG  fire,  a,  is  made  upon  the  iron  hearth,  and  is  partly  enclosed  between  iron  cheeks. 
The  smoke,  after  rising  up  to  the  top  of  the  stove,  turns  under  the  cover,  and  goes  down 
at  &,^.  66,  descending  as  low  as  the  hearth  to  c,  whence  it  passes  upward  into  the  main 
thie,  d.  The  partition  t  is  built  up  in  the  chimney,  and  the  throat  is  closed  by  an  iron 
plate,/,  so  that  no  air  from  the  room  can  go  out  that  way.  The  whole  of  tbe  stove  being 
uf  iron,  is  much  heated  by  the  be,  and  oonunonieates  Ha  beat  to  tbe  surrounding  air  aa 


Kg-M. 


ov  WARH[N«  Dovnno  EnnoM. 
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rig.  «T.  f^.  ta. 

JD  B  common  Gennan  stoTc.    But  it  likewiBc  throwB  into  the  rocMn  e  stream  of  atr  broogbt 

from  witbout  and  wanned.    Tfaia  la  eflected  in  the  IbUowtDf  manner  :  Tbe  hock  of  tba 

itove,  af^nit  which  the  amoke  tiaea,  ia  hollow,  and  containa  partitiona  in  the  manner 

ahown  at  A,  fig.  6S,  whidi  representa  the  hdlow  back  with  the  ftont  plate  remoTed. 

The  cold  air  f^m  witboni  entara  thnugh  a  flue  at  b  («<  aeetion},  paaaea  beneath  the 

beaitb,  c,  and  thence  into  the  chambeia  at  the  hack  of  the  fire,  aeen  in  the  aeclioa  at  k 

and  at  A.    After  winding  through  theae  chambera  in  the  direction  of  the  dotted  line  in 

ia  heated,  and  iaauea  through  aperturea  in  the  aides  near  the  top  of  tbe  More 

ST,  but  Uie  throat  of  the  chimney  being  cloaed,  as  el  /.  it  comes  into  tbe 

«  method  of  blowing  the  fire  ia  by  an  opening  in  tiie  iron  hearth  in  frDot  ^ 

the  fire,  partly  coTered  by  a  little  inclined  plane,  k,  which  directs  the  current  of  air  that 

riaea  through  it,  againat  tbe  fire.    The  fire  ia,  therefore,  partly  fed  by  this  air,  and  does 

not  abstract  ao  roixdi  from  tbe  apartment  aa  would  be  the  caae  were  it  wanting ;  it  alao 

reduces  in  the  aame  proportion  the  usual  current  which  makee  to- 

narda  (he  fire  in  ordinary  grates.     This  atore  is  eTidently  not  well 

adapted  for  the  porposea  of  English  cookery,  and  tbe  inelegance  of 

ita  appearance  entirely  unfita  it  for  our  best  apartmenta,  oonseqaent- 

ly  it  is  not  adopted  in  this  country.     A  few  hare  been  tried  in  larm- 

houses,  but  it  ia  inferior  to  other  constructiona, 

367.  The  Anieriam  or  Nui't  itmt,  fig.  69.  ia  more  TemarkAUe 
for  the  novelty  of  ita  appearance  than  for  any  important  adTsntage. 
The  Gre  ia  contained  in  the  pedeatal,  which  ia  lined  with  fire-brick. 
The  bottom  of  the  grate  ia  semi -cylindrical,  snd,  t>eing  revolvahla 
on  an  axis,  is  intended,  by  a  rocking  motion  pertbrmed  by  a  windi 
at  the  side,  to  shake  out  tbe  ashes,  or  to  empty  the  grate  altogeth- 
er into  (he  aah-pit.  71ib  coala  are  pnt  in  at  the  top  of  the  column, 
lying  over  the  fire  after  it  is  kindled,  and  aink  down  as  they  aie 
consumed,  enough  being  put  In  st  once  to  serve  the  whole  day. 
To  afford  a  view,  or  rather  a  peep,  at  the  fire,  a  piece  of  mica 
(errcneoualy  called  talc)  IB  inaerted  in  the  front,  that  aubatanca 
not  being  hable  to  crack  with  the  beat  Uke  glaaa.  Many  of  these 
have  been  put  in  shops  and  similar  places  where  there  ia  a  free 
circulation  of  air,  and  where  they  have  rather  an  elegant  appear- 
'  ance  ;  hut  the;  havelhe  usual  fanltsof  iron  slovea,  from  becoming 

much  heated, 
tcmi,fig.  70,  Ihon^  conatroctedof  iron,  is  said  by  the  inventor  to  be 
to  the  air  than  iron  atorea  generally  are,  becanae  the  metal  ia  never 
I   made  very  hot,  there  being  an  internal  brick  chamber  to  contain 
the  fire,  and  the  combuation  of  the  fuel  going  on  very  slowly. 

The  following  is  the  description  by  Dr.  Anott  in  his  own  words : 
"  The  otitline  section,  a,b,d,c,  represents  a  box  formed  of  sheet 
•fi^ ,     I  iron,  and  divided  by  the  partition  g  k  into  two  chamber*,  commu- 

i  nicating  freely  at  the  lop  and  bottom.     Tbe  letter  e  marks  the  fire- 

Ht  t  4    f  txii  °'  furnace,  formed  of  iron  lined  with  fire-brick,  and  reeling  on 

mil    '  a  close  ash-pit,  of  which  b  marks  the  door,  and  near  which  door 

'JSB  .  ^  there  is  a  valved  opening,  by  which  the  air  enters  to  feed  the  fire 

tl     ™l^       d         when  the  door  is  shut ;  i  marka  the  door  of  the  stove,  by  which 
V        [        U  the  fuel  is  introduced :  t  ia  the  chimney-flue.    While  the  slove- 

Fif.  TV.  door  and  ash-pit  are  open,  a  fire  may  be  lifted,  and  will  bum  in 

the  Sre-box  just  aa  in  a  common  grate,  and  the  amoke  wul  rise  and  paaa  away  by  the 
chimney,  mixed  irf'h  much  colder  air  nshing  io  by  the  stove^oor '  but  if  the  stove- 
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door  and  ash-pit  door  be  dosed,  and  only  as  much  air  is  admitted  by  the  Talred  opening 
in  the  ash-pit  as  will  just  feed  the  combustion,  only  a  small  oorresponding  quantity  of 
air  can  pass  away  by  the  chimney,  and  the  whole  box  will  soon  be  full  of  the  hot  air  or 
smoke  from  the  &re  circulating  in  it,  and  rendering  it  OTerywhere  of  as  uniform  temper- 
,  ature  as  if  it  were  full  of  hot  water.  This  circulation  takes  place,  because  the  air  in  the 
front  chamber  around  the  fire-box,  and  which  reoeiTOs  as  a  mixture  the  red-hot  air  issn* 
ing  from  the  fire,  is  hotter,  and  therefore  specifically  lighter,  than  the  air  in  the  posterior 
chamber,  which  receives  no  direct  heat,  but  is  always  losing  beat  from  its  sides  and 
back ;  and  thus,  as  long  ss  the  fire  is  burning,  there  must  be  circulation.  Tbe  whole 
mass  of  air  is,  in  fact,  seen  to  revolTe,  as  marked  by  the  arrows,  with  great  rapidity ;  so 
that  a  person  looking  towards  tbe  boUom  of  the  store  through  the  stove-door,  t,  might 
suppose,  if  smoking  fuel  had  been  used  to  make  the  motion  ▼isible,  that  he  was  lookiog 
in  at  the  top  of  a  great  chimney.  The  quantity  of  new  air  rising  from  within  the  fuel, 
and  the  like  quantity  escaping  through  the  flue,  e,  are  very  small  compared  with  the 
revolving  mass.'' 

To  regulate  the  temperature  of  this  stove  and  make  it  equable,  a  contrivance  is  at- 
tached, called  the  **  thermometer  tube,"  by  which  the  opening  for  admission  of  air  to  the 
ash-pit  is  made  to  expand  when  the  fire  bums  too  slowly,  and  thereby  increase  the 
draught  and  combustion ;  and  to  dose  a  little,  and  hence  to  check  the  combustion,  when 
the  fire  is  too  brisk.  It  would  appear,  however,  that  this  apparatus  was  more  ingenious 
than  useful,  as  it  is  now  generally  laid  aside,  and  the  quantity  of  air  admitted  to  the  fire 
is  regulated  by  some  of  various  simple  methods  in  common  use.  One  of  the  advantages 
this  stove  seems  to  possess  is,  that  tbe  fire  keeps  in  a  Ions  time,  requiring  very  little  at- 
tention, particularly  when  anthracite  or  coke  is  empkiyed  as  fuel  It  is  rather  difficdt 
to  light,  and  therefore  some  prefer  keeping  the  fire  always  in,  which  is  rather  a  conve- 
nience, as  thus  the  apartments  never  cool,  and  the  expense  of  fuel  is  very  small.  Where 
a  gentle,  steady  heat  is  very  desirable,  it  appears  to  be  useful ;  but  it  must  be  observed 
that  the  means  of  ventilation  must  be  provided  for  in  the  same  way  as  for  other  stoves. 

359.  A  few  mare  iron  $tcnc»  lately  advertised  as  the  Chmnk  sttme,  VutA  stow,  dec.,  do 
not  appear  to  possess  any  good  qualities  peculiar  and  deserving  of  mention. 

360.  Mr.  Stephen  Grun'a  new  terra  eotta  stove  avoids  seveiil  inconveniences  of  iron 
stoves.  To  equalize  the  heat  as  much  as  possible,  two  or  three  concentric  cylinders  of 
earthenware  are  introduced  between  the  fire-pot  and  tbe  external  case,  which  prevents 
the  danger  of  the  heat  cracking  the  external  casing,  which  is  also  of  some  kind  of  earth- 
enware. 

SlOT.  III. — ^WABMinO  BY  FLUBS.  * 

361.  The  method  of  warming  houses  by  means  of  flues  under  the  floors  or  in  the  walls, 
though  very  efTectoal  in  some  cases,  as  in  hot-houses,  is  scarcely  applicable  to  our  pri- 
vate dwellings  as  they  are  constructed  at  present.  It  is  true  that  this  was  the  mode 
adopted  by  the  Romans  in  their  villas  when  they  had  possession  of  this  island ;  but  it  is 
to  be  observed  that  their  Itoors  were  altogether  of  bricks  and  tiles,  often  ornamented 
with  mosaics.  In  the  present  construction  of  our  houses  with  floors  of  wood,  it  would 
be  next  to  impossible  to  warm  them  in  this  manner,  which  would  demand  so  great 
ohange  in  our  domestic  economy  and  modes  of  construction,  that  we  cannot  at  present 
speculate  upon  it ;  and  numerous  expensive  experiments  must  be  made  before  we  could 
discover  all  its  advantages  and  disadvantages,  notwithstanding  the  idea  of  warming  a 
whole  house  with  one  fire,  instead  of  each  separate  apartment,  may  appear,  at  first,  to 
promise  a  vast  improvement.  There  is,  however,  one  part  of  the  house  that  might 
sometimes,  perhaps,  be  advantageously  warmed  by  means  of  flues  under  tbe  floor :  that 
nart  is  the  hall  or  vestibule,  which  may  have  a  pavement  of  marble,  stone,  or  tfles. 
Whether  this  would  be  sufficient  to  warm  also  the  staircase,  without  making  the  floor 
of  the  hall  hotter  than  would  be  agreeable,  remains,  we  bdieve,  to  be  decided  by  ex- 
periment. 

There  are  certain  other  cases  where  this  mode  of  warming  appears  to  have  advant»> 
ges,  namely,  in  offiees,  or  other  places  with  stone  floors,  which  are  very  cold  for  the 
feet.  When  this  method  is  employed,  the  fireplace  should  be  so  constructed  that  the 
smoke  from  the  fuel  must  descend  through  the  fire,  and  be  thus  almost  wholly  consumed, 
which  will  prevent  the  great  accumulation  of  soot  in  the  flues. 

Sbct.  IY. — WAamno  bt  stbim. 

362.  Steam,  so  useful  on  many  other  occasions,  is  capable  of  affording  one  of  the  most 
agreeable,  safe,  and  convenient  methods  oftoarming  our  apartments.  In  our  account  of  the 
f^eneral  properties  of  heat,  we  mentioned  the  way  in  which  steam  is  generated,  and  that 
Its  temperature  is  necessarily  always  the  same,  namely,  212°.  Hence  it  presents  us  with 
a  mode  of  obtaining  always  an  equable  quantity  of  heat.  If  an  enclosed  vessel  filled 
with  steam  be  brought  into  an  apartment,  the  steam  will  be  gradually  condensed  by  part- 
ing with  its  heat  to  the  vessel  containing  it,  while  the  hitter  win  communicate  it  to  the 
air  in  contact  with  the  vessel.  The  steam  vessel  will  therefore  act  as  a  close  stove ; 
with  this  difference,  that  the  steam  stove  can  never  be  heated  above  212° ;  and  that 
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the  heat  giTon  oat,  beiaf  always  in  pfoportkm  to  the  anlbee  of  the  Teaael,  we  can,  bgr 
adapting  its  aiio  to  the  occaaion,  regolate  the  temperature  of  an  apartment,  an  adrna* 
uge  which  we  cannot  obtain  ao  completely  in  any  other  way. 

8<UI.  The  numner  in  toUek  a  hoMte  mr  mn  aptartment  i»  wmrmed  by  meana  of  steam  la  "ttry 
simple.  A  boiler  supplied  with  water  mnat  be  kept  oonstantly  boiling  by  a  fire  or  amaU 
iiurnace ;  the  cover  of  thta  boiler  must  be  fixed  on  tight,  and  a  pipe  win  conduct  the 
steam  to  any  part  lequired  to  be  warmed,  where  it  may  be  receiTed  in  a  reserroir,  or 
other  convenient  receptacle,  best  suited  to  the  nature  of  the  apartment.  As  the  steam 
gives  out  its  beat,  it  beoomes  condensed  into  water,  which  settles  at  the  bottom  of  the 
receptacle,  and  should  be  conducted  away  by  a  amall  pipe  that  generally  conveys  it  bade 
again  into  the  boiler.  The  steam  is  thua  made  to  carry  the  heat  firom  the  boiler  of  hoe 
water,  depositing  or  leaving  it  where  it  is  wanted ;  and  thns  this  prooees  win  ke.kept  np 
ai^long  as  the  boiler  is  at  work.  Nothing  can  be  more  quiet  and  regular,  therefore,  thas 
this  method  of  warming ;  but  aeveral  precantiona  are  neoeasary  to  be  attendtfl  to.  Am 
steam  has  an  immense  elastic  power  if  confined,  care  must  be  taken  that  it  does  not  ae« 
cumulate  in  too  great  a  quantity  under  the  head  of  the  bofler,  otherwise  it  msy  become 
too  poweifol  for  the  strength  of  that  vessel  to  resist,  and  an  explosion  might  be  the  re- 
sult— an  accident  that  ia  weU  known  to  have  happened  fireqoently.  To  prevent  this,  n 
safety  valve  on  the  boiler  Is  requisite.  The  safety  valve  is  kept  down  1^  the  pressure 
of  a  small  weight  suspended  on  a  Uttle  lever,  and,  when  the  steam  beoomes  so  powerfU 
as  to  endanger  the  boiler,  it  forces  up  this  valve  with  its  weight,  and  escapes  by  little  at 
a  time.  An  ingenious  apparatus  is  likewise  employed,  by  which  the  boiler  is  fed  with 
water  so  as  to  have  always  the  same  quahtity  in  it ;  as  there  would  be  danger  in  its  be- 
ing too  full,  and  atiU  more  in  its  being  quite  empty.  The  pipe,  also,  which  conveys  the 
steam  to  the  part  where  its  heat  is  to  be  given  out,  must  be  surrounded  and  protected 
with  some  nonconducting  material.  The  steam  reservoirs,  on  the  contrary,  must  be 
made  of  the  best  conductors,  such  as  copper,  iron,  or  tin  plate.  We  stated,  when  speak- 
ing of  heat,  that  a  pipe  or  other  vessel  cannot  be  fitted  with  steam  until  it  be  first  em^ 
tied  of  common  air.  Ckmtrivances  must,  therefore,  be  made  in  an  steam  pipes  for  this 
purpose ;  for,  should  any  accident  suddenly  condense  the  steam  in  the  pipe,  the  latter, 
having  been  already  deprived  of  its  air,  would  form  a  vacuom ;  and  therefore,  except 
very  strong,  could  not  resist  the  pressure  of  the  atmosphere,  and  would  be  crashed  qote 
flat.  There  must,  therefore,  be  a  valve  somewhere  to  let  in  the  air  shoidd  this  happen. 
Farther  precautions  must  be  taken  to  prevent  the  pipes  giving  way  ftom  their  frequent 
expansion  by  heating  and  cooling.  Considerable  difficulty  will  likewise  occur  in  (htovi- 
ding  for  a  situation  for  the  steam  reservoira  in  our  best  apartmenta ;  although,  in  ooany 
other  plaoea,  this  wiU  be  auffioientiy  easy. 

When  we  take  into  consideration  aU  theae  eiroumstanoea  (and  none  of  them  can  be 
omitted),  it  is  obvious  that  a  steam  apparatus  shoukl  be  under  the  dsreotion  of  a  person 
competent  and  willing  to  attend  to  it,  for  though  in  auch  hands  it  is  perfectly  safe  and 
eaaily  managed,  it  ia  far  too  complicated  to  be  einpkiyed  in  ordinary  dwettinga,  when 
the  frequent  change  of  aervanta  would  prevent  it  being  properly  undsiatood  and  attended 
to :  the  apparatua  most  be  kept  in  perfect  order,  and  though  only  a  amaU  degree  of  ai- 
tention  is  necessary  for  this  purpose,  it  does  not  admit  of  neglect.  The  use  of  steam 
should,  therefore,  be  limited  to  those  places  where  it  would  be  put  under  the  management 
of  competent  persons.  We  do  not  consider  it  useful,  therefore,  hers  to  go  into  the  nu- 
merous details  that  would  be  necessary  for  constructing  and  managing  a  steam  appaia- 
tus,  since  every  such  construction  must  vary  with  the  locality ;  and,  to  sooceed,  the 
whole  must  be  executed  under  the  direction  of  a  scientific  engineer  experienced  in  snoh 
matters.  Nevertheless,  warming  buildings  by  steam  succeeds  perfectiy  in  fectories  and 
other  large  places,  where  there  are  persons  resident,  and  snfficienUy  inteUigent  to  be 
trusted  with  apparatus  requiring  suoh  strict  and  constant  attention :  and  there  are  casee 
in  domestic  economy  where  it  may  be  applied,  but  that  can  only  be  where  persons  are 
conversant  with  the  subject  of  steam. 

Methods  of  wanning  by  ateam,  applicable  only  to  hot-houaes,  do  not  belong  to  thie 
place. 

864.  SUsm  kMB  an  in^orUmi  advaniage  which  diatingutshes  it  from  every  other  mpde 
of  distributing  heat,  which  is,  that  it  can  be  conveyed  to  a  very  great  distance  from  the 
boiler,  and  in  any  direction ;  we  can  cause  it  to  ascend,  descend,  or  move  horixuntaUy, 
with  equal  facility :  but  the  loss  of  heat  by  condensation  is  considerable  in  conveying  it 
to  a  distant  point,  though  steam  itselfpreserves  always  the  same  temperature.  A  single 
fire  to  produce  the  steam  may  be  sufficient  for  a  large  establishment,  and  this  fire  may 
be  placed  where  the  smoke  of  the  chimney  may  be  least  oflfensive,  and  its  appearance 
least  objectionable ;  it  may  even  be  outside  the  house  to  be  warmed,  and  be  placed  in  an 
adjoining  building :  hence  the  superior  security  from  fire.  The  heat  of  steam  pipes,  also, 
as  tiiey  never  can  exceed  2la^  is  not  likely  to  injure  the  air. 

366.  When  steam  ie  empUnfed  to  warm  an  apartment  in/i  dufetling-htnue,  it  cannot  be  ad- 
mitted in  common  steam  pipes,  on  account  of  their  form  and  appearance ;  but  various 
meana  must  be  had  recourse  to  for  rendenng  the  steam  vessels  ornamental  :  one  of  the 
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best  is,  by  coDectmg  the  pipes  in  masses,  and  covering 
tbem  with  open  screen  work,  in  the  manDer  of  a  side 
table  or  pedestals,  dec.,  as  at^.  71 ;  or  the  pipes  may 
be  concealed  in  tha  walls,  or  under  the  floor,  and  the 
air  admitted  by  registers ;  or  the  steam  may  enter  into 
a  hollow  space  between  two  cylinders  or  cubes,  serring 
as  pedestals  for  statues  or  vases,  by  which  a  great  sur- 
face of  steam  might  be  exposed.  In  this  way  steam 
may  be  advantageously  employed  to  assist  in  warming 
a  large  apartment,  in  addition  to  an  open  fire,  which  is  Ar*  71. 

seldom  suflicient  to  render  every  part  of  such  a  room  comfortable. 

SXOT.  v. — WASKINO  BUIIJ>Xire8  BT  HOT  WATKB. 

366.  Warming  hy  meaiu  of  hot  toaiert  though  one  of  the  lagt  modeo  brought  into  practice 
is  of  older  date  (han  is  generally  aupposed.  It  appears  to  have  been  first  employed  by 
Bonnemain,  of  Paris,  just  before  the  first  French  revolution.  He  had  in  this  manner 
heated  the  hot-houses  at  the  "  Jardin  des  Plantes**  at  Paris,  and  he  likewise  applied  it 
to  preserving  an  equal  temperature  in  little  chambers,  in  which  he  succeeded  in  hatch- 
ing chickend  in  the  Egyptian  manner,  without  the  hen.  Afterward,  the  Marquis  Cha- 
bannes  practised  the  same  mode  in  England,  and  succeeded  in  some  hot'houses,  but 
failed  in  applying  it  to  private  dwettings.  This  practice  has  lately  been  revived,  and 
larger  pipe»,of  cast  iron  being  employed,  hot  water  is  very  successfully  used  in  heating 
hot-faouBes,  or  other  large  buildings  where  these  pipes  are  not  inconvenient. 

.367.  To  cause  hot  waUr  to  cireulate  through  fifes  in  a  huHding  merely  by  the  action  of 
heat,  all  that  is  necessary  is  to  provide  a  bofler,  A^fig.  72,  filled 
with  water,  and  closed  at  the  top ;  a  pipe  must  proceed  from 
the  top  of  the  boiler  at  a,  entering  through  the  part  of  the  build- 
ing which  is  to  be  warmed,  6,  e,  and  returning;  back  into  the  boil- 
er at  the  bottom  d.  This  boiler  and  its  pipe,  being  closed  all 
round,  is  to  be  considered  as  one  vessel,  and  the  cause  of  the 
circulation  of  the  water  will  be  easily  understood  if  the  reader 
will  refer  to  the  description  we  gave  of  the  currents  upward 
and  downward  which  Count  Rumford  observed  in  water  while 
heating.    Portions  of  water  heated  at  the  bottom  of  the  boiler  ^*  7S. 

will  rise  to  the  top,  ascend  through  the  pipe,  and  return  again  to  the  bottom ;  the  cooling 
of  the  water  in  the  pipe  promoting  the  return.  If  the  whole  of  the  boiler  and  pipe  were 
to  be  kept  at  a  boiling  heat,  this  motion  would  cease ;  but,  as  the  water  in  the  pipe  is 
constantly  cooling,  the  circulation  goes  on,  and  the  water,  hot,  but  not  boiling,  is  thus 
carried  to  a  considerable  distance. 

There  are,  however,  considerable  difiSculties  in  applying  this  method  to  warming  do- 
mestic dwellings.  It  is  necessary  to  have  the  pipes  of  considerable  size,  several  inches 
in  diametef,  if  circular,  that  they  mity  contain  hot  water  enough  to  be  effective,  and  such 
pipes,  which  must  be  of  cast  iron,  are  very  inconvenient  in  a  private  house :  also,  if  they 
are  to  ascend  to  the  upper  stories,  the  pressure  of  the  water  in  them  would  be  enormous, 
and  would  require  them  to  be  of  great  strength.  From  this,  and  other  circumstances,  it 
was  found  that  this  mode  of  warming  with  cylindrical  pipes  must  be  limited  to  certain 

g laces,  as  hot-houses,  conservatories,  and  public  rooms  of  any  kind,  where  the  pipes  may 
e  disposed  of  out  of  the  way,  and  where  there  is  no  occasion  to  raise  the  water  much 
above  the  boiler.  In  these  cases  this  method  by  hot  water  is  fi>und  to  give  a  very  equal 
degree  of  heat,  and  to  have  some  of  the  advantages  of  steam,  at  the  same  time  that  the 
apparatus  is  more  simple,  and  more  easily  managed :  but  we  must  observe,  that  it  is 
much  inferior  to  steam  in  the  facility  of  being  conducted  to  any  part  of  a  building,  or  to 
any  distance,  and,  therefore,  upon  the  whole,  it  is  mnch  more  limited  in  its  application : 
nor  is  the  regularity  of  the  heat  so  great  as  that  of  steam.  The  pipes  with  hot  water 
are,  however,  sometimes  made  flat,  the  section  being  a  rectangle  instead  of  a  circle, 
and  thus  they  are  more  easily  introduced  into  apartments,  being  made  to  appear  as  part 
of  the  skirting,  or  partly  concealed  by  some  artifice.  When  managed  in  this  way,  they 
have  been  found  to  give  out  a  very  agreeable  heat,  particularly  when  they  are  employed 
only  as  an  addition  or  assistance  to  an  open  fire. 

To  cause  hot  water  to  circulate,  it  is  net  necessary  that  the  top  of  the  boiler  should  be 
closed ;  but  in  that  case  the  circulation  is  effected  upon  a  different  principle :  the  pipe, 
when  once  filled  with  water,  then  acts  as  a  siphon ;  the  ascending  part  fTY>m  the  top  of 
the  boiler,  and  just  dipping  into  the  water,  being  the  shorter  leg,  and  the  descending 
part,  which  returns  to  the  bottom,  being  the  longer  leg  of  the  siphon.  Here  the  rapidity 
of  the  motion  will  depend  upon  the  di^rence  in  the  two  legs  of  the  siphon,  and  the  dif- 
ferent temperatures  in  Uie  two  currents,  on  the  common  principles  of  hydrostatics.  This 
last  method  has  some  advantages,  with  the  absence  of  danger  from  explosions,  the  close 
boiler  requirin'S  a  safety  valve. 
868.  The  method  first  enuUoyed  hy  Bonnemain  is  tnteresting  in  M  hutorwUpomi  oftUw; 
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£  ind  on  tluB  aceoant,  and  u  bis  nioto 

i  of  hatcbing  chickeoa  by  i;^  means  ha» 
been  attempted  in  London,  we  shall 
deacribe  it.  *,jSf.  73.  ie  a  small  boil- 
er, from  the  lop  of  wbich  rises  a  tube, 
i,  tbal  paaaes  into  tbe  inside  of  « 
^  wooden  box,  c,  in  nhlch  are  shelies 
on  which  the  eggs  to  be  batched  are 
laid.  Thia  tul>e,  after  being  bent 
backward  and  forward  through  Iha 
box  between  the  ahelvea,  retmtia  at 
\  i,  and  eaiere  into  the  boiler,  passiDE 
°  I  down  to  (he  bottom.  The  heated  wa- 
-  ter  riaea  through  thia  tube,  and  ciico- 
'*■''■  latsi  through  it  in  the  maaaer  wo 

hare  abeady  deacribed  in  Jig.  73,  canaiDg  tha  temperature  of  the  air  io  every  part  of  the 
.  box  to  be  Teiy  equal.  Thia  equality  waa  inoch  aaaiated  by  an  apparatus  which  regulates 
the  admisaion  of  air  to  tbe  fire,  tbe  aperture  decreaaiog  aa  the  fire  burned  more  briskly, 
and  increasing  as  the  Gre  alackened,  aa  in  Amott's  itoves.  The  details  of  this  contri- 
Tance  may  be  seen  iu  Gill'a  "  Technica]  Repository,"  February,  1838.  e  is  another  box, 
in  which  the  yoaog  chickens  were  fed  after  they  were  batched  -,  in  this  Ibey  nestled  un- 
der sbeepakins  with  the  wool  on.  In  the  bottom  of  the  caae  are  Uttle  saucers  wiih  wa- 
ter to  supply  the  huDiidily  to  the  air  which  ia  neceaaary  to  baluhiog.  /is  a  safely  valve, 
to  the  boiler.  We  may  mention  it  as  a  remarkable  fact,  that  although  the  hot-houses  in 
the  botanic  gardens  of  Paris  wore  thus  heated  fifty  yeaia  ago,  yet  this  had  been  so  com- 
pletely forgotten  by  the  French  gardeners  and  engineera,  that  their  government  sent  to 
England,  in  1S3S,  a  depotalion  of  profeaaional  men  to  study  the  subject,  with  the  view 
of  again  beating  their  bot-houaea  in  this  manner. 

389.  TV  tm^opnml  ofkot  leatet  fer  mraumg  AoiUM  iUa,  hngatr,  httn  txlmiei  iy  Mr. 
PerHiu,  in  eooaeqnence  of  a  method  which  he  adiqited  of  conveying  water  in  pipes 
heated  far  above  the  boiling  point,  even  aa  high  as  from  300°  to  600°.  It  will  strike  the 
reader  that,  aa  water  can  only  be  heated  to  S1S°  in  an  open  vessel  without  being  con- 
verted into  steam,  there  must  be  here  some  particolar  contrivance  by  which  the  beat  of 
water  can  be  raised  to  300°.  The  fact  ia,  that  provided  tbe  steam  is  prevented  from  es- 
caping, or  even  fonning,  by  tbe  veasel  containing  the  water  being  completely  closed, 
that  fluid  may  be  heated  to  any  degree  that  the  vesaet  will  bear  without  bursting ;  but 
in  Ihia  case,  the  pijies  conveying  water  heated  ao  much  muat  be  sufficiently  strong  to 
prevent  auch  an  accident. 
The  method  of  Mr.  Perkina,  called  by  some  the  JUf  A-prcimn  hol'vater  ttpparalui,  cod- 
siataof  a  considerable  length  of  an  iron  pipe,  which,  in  consequence  of 
being  so  intensely  healed,  is  made  only  an  inch  in  diameter ;  this  is 
filled  with  water,  and  completely  cloaed  in  all  ita  parts.  A  porUon  of  it 
ia  made  in  the  form  ofa  coil,  a,  fig-  74,  either  round  or  square,  which  is 
placed  in  a  furnace  or  fire,  and  the  water  in  it  beated  to  300°  or  more. 
It  of  the  pipe  is  carried  round  the  rooms  to  be  warmed ;  and,  if 
iry,  it  is  coiled  also  somewhere  in  the  apartment,  b,  in  order  to 
|et  more  pipe  into  little  space ;  Tor  the  longer  the  pipe,  the  more  heat 
K  tt  will  give  out.  Thia  pipe  afterward,  and  of  course  the  water,  reluma 
back  to  the  coil  in  tbe  furnace.  Aa  in  the  other  mode  of  heating  by  hot 
water,  one  end  of  the  pipe  proceeds  from  the  lop  of  the  boiler,  while  Iho 
other  returns  to  the  bottom  of  it,  bo  in  this  the  pipe  goes  first  from  the 
top  of  the  coil  and  returns  to  tbe  bottom  of  the  coil,  c,  for  there  ia  no 
boiler.  In  order  to  allow  room  fur  Ibe  expansion  of  the  water  an  being 
heated,  which  might  otherwise  occasion  the  bursting  of  the  pipes,  a 
tube,  d,  n  fixed  at  top,  which  holds  aboot  one  twelAh  as  much  ivater  as 
tbe  whole  pipe ;  into  this  the  water  finds  its  way  on  expanding.  This 
hot-water  apparatus,  on  account  of  the  smallneiia  of  the  pipes,  and  their 
*'  flexibility,  can  be  introduced  into  apartments  without  much  difficulty : 

it  may  be  led  round  the  room  near  the  floor,  or  made  into  a  coil  in  the  chimney,  the  flue 
bang  first  stopped,  or  in  any  other  convenient  situation ;  and  the  heat  may  be  raised  to 
any  extent  that  the  pipes  will  bear- 
Bat  although  this  ingenious  invention  can  be  used  in  places  where  the  former  method 
with  larger  pipes  could  sot  be  introduced,  nor  steam-pipea  either,  without  much  trouble, 
yet  it  is  liable  to  some  defects,  which  most  he  noticed.  One,  that  is  very  obvious,  ia  the 
danger  of  accidents,  by  the  bursting  of  pipes  containing  water  so  intensely  healed  ;  al- 
though tbe  pipes  may  be  manufactured  upon  an  excellenl  principle,  and  proved  before 
they  are  used,  yet  we  cannot,  without  a  caution,  lecommend  a  plan  in  which  safety  de- 
pends so  much  upon  Ihs  care  or  the  skill  of  workmen.  It  is  also  said  that,  in  conse- 
quence of  tbe  intense  heat  of  these  pipes,  rooms  heated  by  tbem  have,  to  a  certain  de- 
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gree,  the  miub  disagreeibte  9pd  vnwiiolisome  noell  vidch  mbqIUi  frum  tiie  «ie  of 
ooeUes  or  iron  stovos  id  genera],  when  macb  heated.  Another  objeetion,  ataUd  by  Mr. 
Hood,  appears  to  be  the  inequality  of  temperature  in  bnildinga  heated  by  these  pipes,  in 
eoRseqnenoe  of  their  being  mnch  hotter  in  one  part  than  in  another,  a  difference  some- 
times amounting  to  more  than  100^,  varying  aeeording  to  the  length  of  the  pipe,  which 
may  extend  above  1000  feet.  From  the  smattneaa  of  the  pipe,  ako,  tto  apparatoa  ooola 
ao  rapidly  when  the  fire  slackens,  that  the  heat  of  the  bnildiag  will  be  materially  affected 
wen  by  a  very  little  alteration  in  the  strength  of  the  fire.  From  all  these  eircomstaneea, 
this  mode  of  heatinff  will  not  afford  the  same  steadiness  of  temperature  as  hot  water 
with  large  pipes,  and  still  less  than  that  obtained  by  the  use  of  steam.  Notwithstanding, 
however,  these  serious  objections  to  applying  Mr.  Perkin*s  method  generally  to  ordinary 
dwellings,  it  has  been  employed  in  several  public  buildings,  and,  we  understand,  with 
oonsiderable  success.  There  are  certain  situations,  indeed,  where  it  would  be  extremely 
diflicult  to  employ  any  other  method.  It  has,  for  ineianoe,  been  found  very  aervieeafale 
in  the  Register  Office,  Edinburgh,  where  records  of  great  valne  are  kept ;  where,  of 
course,  safety  from  fire  ia  eminently  important ;  and  where  no  method  of  warming  the 
building  had  been  contrived  on  its  erection.  The  museum  in  Lincoln-s  Ibb  Field^  left 
to  the  public  by  the  late  Mr.  Soane,  is  mentioned  as  another  inetanoe. 

Both  the  steam  and  hot-water  system  of  the  ordiaaay  kind,  with  large  pipes,  are  saft 
as  to  risk  from  fire ;  but  it  has  been  stated  lately  that  Ferkin's  method  is  not  free  from 
danger,  since  pipes  heated  to  so  great  a  degree  are  capable  of  setting  fire  to  many  aoh- 
slances :  care  should,  therefore,  be  taken  that  the  pipes  do  not  come  into  contact  with 
any  materials  that  are  infiammable. 

It  is  evident  that  the  same  difllculties  of  ventilation  must  attend  this  aa  all  other  stoves : 
and  this  consideration,  were  there  no  other,  must  also  determine  in  what  place  it  can  be 
introdueed  with  propriety  in  a  domestic  edifice.  The  idea  ia  undoubtedly  ingenioua ;  but 
it  cannot  for  a  moment  faie  supposed  that  it  ought  to  supersede  open  fires  for  our  ordinary 
apartments,  as  some  have  been  sanguine  enough  to  imagine. 

SioT.  yi. — ^WAaimre  bt  bov  aib. 

370.  Warming  by  hot  air  is  first  heating  a  quantity  of  air  to  a  considerable  degree, 
and  then  bringing  it  into  the  apartments  through  pipes  or  other  apeitorea.  This  has  been 
effected  in  various  ways. 

871.  The  first  method  employed  was  a  French  mvention,  and  accomplished  by  causing 
air  to  circulate  and  get  heated  behind  the  iron  back  of  the  fire,  and  then  introducing  it 
through  a  register. 

373.  Another  method  eoneiete  in  making  an  iron  tube  foee  tkromgh  the  fre^  the  mouth 
being  in  the  open  air :  the  air  entering  the  tube  is  heated  by  the  fx^^  and  discharges  hot 
air  into  the  room.  Likewise,  chambers  are  filled  with  air  heated  by  iron  or  brick  stoves ; 
and  firom  these  reservoirs  the  various  apartments  are  supplied  by  means  of  pipes. 

In  an  these  methods  of  wanning  apartments,  the  air  has  generally  been  heated  too 
mnch  for  salubrity  -,  and  in  most  of  (hem  it  has  been  rendered  very  unwholesome ;  added 
to  which,  the  apparatus  is  always  complicated  and  expensive.  It  is  to  be  observed  that 
the  first  two  of  the  above  methods  act  only  partially,  being  intended  only  to  assist  an 
open  fire,  and  they  may  be  named  stoot  grates.  A  great  number  of  these,  of  various  con- 
structions, have  been  put  up  in  England  of  late ;  but  they  are  very  ineffective,  and  ex- 
tremely unwholesome,  from  the  air  issuing  through  the  register  being  vitiated  by  the 
heated  iron.  When  heated  air  is  introduced  from  them  by  way  of  assisting  an  open  fire, 
it  is  of  little  use,  fbr  the  following  reason :  as  soon  aaf  it  enters  the  room  by  the  register 
on  the  mantel-shelf,  it  rises  to  the  ceiling,  instead  of  readily  difihsing  itself  through  the 
rest  of  the  air  in  the  apartment ;  and  is,  in  reality,  worse  than  nothing,  adding  scarcely 
anything  to  the  temperature,  but  contributing  a  quantity  of  disagreeable  ef&uvia :  these 
contrivances  are,  accordingly,  now  nearly  laid  aside. 

873.  Of  the  very  umoholMome  nature  of  air  made  hot  by  tron,  we  have  an  instractive  ac- 
count in  a  late  examination,  by  Dr«  Ure,  into  the  cause  of  the  indisposition  and  disease 
which  prevailed  among  the  officers  in  the  long-room  of  the  Custom-house.  The  hot  air 
wa«  discharged  fVom  two  stone  tunnels  at  from  W*  to  110^,  but  diluted  afterward  with 
eold  tin  about  60^  or  63° ;  yet  the  effects  experienced  were  very  distressing,  and  the  air 
was  found  seriously  to  affeet  the  constitutions  of  numerous  individuals  of  various  ages 
and  temperaments.  In  one  room,  where  the  air  that  issued  was  170^,  it  is  described  aa 
resembling  in  its  properties  the  simoon  of  the  desert,  possessing,  in  an  eminent  degree, 
the  dryness  and  disagreeable  smell  imported  to  air  by  the  action  of  red-hot  iron.  **  As 
east  iron,'*  Dr.  Ure  observes,  **  contains,  besides  the  metal  itself,  more  or  leas  carbon, 
aulphur,  phosphoras,  and  even  arsenic,  it  is  possible  that  the  smell  of  the  air  passed  over 
it  in  an  incandescent  state,  may  be  owing  to  some  of  these  imperfections ;  for  a  quantity 
of  noxious  eflluvias,  inappreciably  smaU,  ia  capable  of  afilectmg  not  only  the  okactoiy 
nerves,  but  the  palmonaiy  organs." 

There  is  another  objection  to  the  warming  apartments  with  hot  air,  in  the  mode  in 
which  it  has  been  usuaUy  practiaed ;  which  is,  that  the  supply  of  hot  air  ia  frequently  ir-. 
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TCgnlir,  eaaing  often  in  eonenta  or  puflb ;  and  a  onrrent  of  hot  air  u  eqaaQy  injurioqs 
to  nealth  aa  a  carrent  of  eold  air.  Heating  bj  ateam  or  hot  water  ia  far  more  even  and 
regnlar. 

874.  NoTf  inieptnienUy  of  the  uaual  wtiAec/f imeM  of  air  muck  htaUi,  it  the  dmiger  fwom 
jtre  to  h$  overlooked  m  thu  ayetem.  In  a  complication  of  fluea  and  pipea  paaaing  through 
the  Tarioua  paita  of  a  priTate  dwelling,  aome  of  the  ilaea  for  the  amoke  will  peihapa  peas 
near  to  woodwork,  and  the  amalleat  crack  or  defect  in  the  woriunanahip,  which  acaroelj 
anj  care  in  the  anperintendenta  can  guard  againat,  may  oocaaion  intense  heat,  and  evea 
Uraie,  to  be  carried  to  parte  where  it  may  be  dangerooa.  We  may  instance  the  boMt- 
table  deetniction  of  the  Housea  of  Pariiament  among  others,  which  have  been  occasioned 
by  the  hoi-air  aystem ;  to  which  we  add,  that  it  ia  now  believed  that  many  conflagra- 
tions haTO  been  occasioned  by  similar  causes. 

375.  But  there  i»  OMotherwayin  wAtcA  heated,  or,  rather,  warmed  air  mmf  he  en^fUffedt  amd 
that  adoafOageouely.  If  it  be  warmed  in  a  separate  chamber,  by  means  of  steam  or  hoi 
water  pipes,  and  then  introduced  into  apartroenta,  such  air,  if  originally,  pure,  will  con- 
tinue to  be  perfectly  salubrious ;  this  method  of  moderately  warming  it  not  injuring  its 
quality,  as  has  been  abready  ez|dained  when  treating  of  the  modea  of  wanning  by  steam 
and  hot  water.  The  diief  difllcolty  here  is  to  find  means  of  introducing  it ;  for  it  must 
be  evident  that  it  is  impossible  to  throw  in  snoh  warmed  air  ezeept  an  equal  quantity 
of  cold  air  can  be  abstracted :  this  operation  must,  therefore,  be  connected  with  artificial 
Tentilation,  and  will  probably  be  found  too  complicated  and  expensive  for  ordinaiy  do* 
mestic  purposes,  though  very  suitable  for  large  public  buildings,  as  may  be  instanced  in 
the  new  Houses  of  Parliament,  which  are  warmed  upon  this  principle. 

SbOT.  VII. — ^WAXKIKO  BT  GAS. 

376.  Coal  gat  %»  aleo  oceaeUmally  employed  to  loarm  the  interior  of  htildinge.    A  flazne 

haa  no  effect  m  warming  the  air  surrounding  it,  aa  waa  explained 
under  *'Heat;"  where  it  was  stated  that  radiant  heat  could  not 
warm  the  air  it  passed  through.  But  when  flame  strikes  on  a  solid 
substance,  the  latter  is  heatra,  and  then  communicates  its  heat  to 
the  air  in  contact  with  it,  which,  ascending,  gj^es  place  to  another 
portion  to  be  warmed  in  the  same  manner.  The  gas  stove  is  made 
upon  this  principle.  A  circle  of  gas  flame  near  the  floor  ia  made  to 
play  upon  the  outside  of  a  hollow  inverted  metal  cone,  a,  fig,  76, 
which  is  open  at  bottom,  and  surrounded  by  the  cylinder,  h  h,  stand- 
ing upon  three  foet,  but  open  all  round  the  bottom.  The  air  within 
the  cone  is  heated  by  the  metal,  and  rises  up,  permitting  a  fresh 
portion  to  succeed  it,  which  enters  from  the  open  bottom ;  and  the 
heated  air  comes  out  into  the  room  by  the  apertures,  c.  The  whole 
haa  the  form  of  a  circular  pedestal.  When  this  stove  is  constructed 
in  such  a  manner  that  the  deleterious  gases,  arising  from  the  com- 
bustion above  mentioned,  are  suffered  to  escape  into  the  apartment, 

aa  is  Bometimea  the  caae,  through  apertures  d  d,  where  the  cone  joins  the  cylinder,  it  ia 
highly  objectionable  in  confined  situations.    Perhaps,  in  some  cases,  aa  a  lofty  chapel, 

where  the  service  is  not  long,  the  unwholesomeness  of  it  may 
not  be  much  felt.  But  it  is  proper  that  the  true  nature  %i 
the  atove  ahould  be  understood.  No  combustion  can  take 
place  without  a  certain  portion  of  the  air  being  iigured  in 
consequence.  Mr.  Ricketts,  of  Agar-street,  Strand,  aware 
h  of  thia,  makes  his  gaa  stove  as  i^fig-  76,  where  the  poisonous 
gases  generated  are  oanied  out  of  the  apartment  by  a  tube, 
a  h,  and  only  pure  warm  air  issues  from  the  stove  by  the 
register,  e  d.  In  this  form,  this  apparatus  may  be  used  for 
warming,  and  has  some  advantages.  It  occupies  very  little 
room,  and  may  be  pat  up  wherever  gaa  can  be  oonvejred,  and 
the  deleterious  gasea  carried  avray.  The  heat  of  the  etove 
may  be  veiy  accurately  and  very  simply  regulated,  onl/  by 
turning  the  cock  of  the  supply-pipe,  by  which  the  flame  of 
the  gas  may  be  increased  or  diminished.  It  is  to  be  ob- 
served, however,  that  if  the  iron  be  very  much  heated,  the 
eflhct  upon  the  air  coming  from  the  stove  must  be  of  the 
same  pernicious  kind  as  that  which  is  usually  felt  from  hi|^y 
heated  iron.  When  the  apparatus  is  made  of  cast  iron,  it  is  not  apt  to  be  so  hot  aa 
when  made  of  aheet  iron,  and  ia  not  only  much  more  durable,  but  ia  leas  apt  to  injure 
the  air. 

SbCT.   YIII.^^BNBaAL  AND  CONCLUDXirO  OBSBBVATIOlfe  ON  WABMIlfO  DOllBtTIC  BVILDINOS. 

377.  We  have  purposely  avoided  giving  any  opinion  as  to  which  method  may  be  con- 
sidered as  the  beat,  until  we  had  placed  before  our  readera  the  various  modes  of  warm* 
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i^  dor  dw^Dings.  The  variety  of  opinions  that  are  afloat  on  this  subject  oeeas  on,  with 
S«ne  personsi  considerable  perplexity  ;  but  much  of  this  difficulty  will  probably  disap- 
pear by  consulting  principles  rather  than  authorities.  Each  method  has  some  advantage, 
and  likewise  some  disadvantage,  to  counterbalance  it ;  and  the  subject  has  seldom  been 
treated  by  persons  wholly  disinterested :  these  have  too  often  held  up  to  view  merits  or 
doments,  as  best  suited  their  objects. 

878.  It  Act  been  a  fitekUm  far:  some  years  paetf  mih  some  pereoiu,  to  eseUnrn  Mgaitui  omr 
ekimney  JirepUbeeMf  which  have  been  long  adopted  in  this  country,  and  which  still  continue 
prevalent.  Thus,  we  are  told  of  the  immense  waste  of  fuel  which  they  occasion  ;  of 
their  dirt  and  smoke ;  of  their  scorching  us  on  one  side,  and  chilling  oa  by  a  cold  current 
of  air  on  the  other  side  (  and  thalt,  therefore,  it  is  no  wonder  we  are  attacked  by  colds 
and  rheumatism.  It  is  said,  that  no  sooner  is  any  portion  of  the  air  warmed  by  an  open 
fire,  bat  it  is  hurried  up  the  flue  ;  that  the  temperature  of  the  air  m  very  unequal  in  dif- 
ferent parts  of  the  room ;  that  there  is  a  stratum  of  warm  air  above  the  mantel,  but  that 
our  legs  and  feet  are  immersed  in  cM  air.  They  are,  indeed,  represented  aa  if  the  pe- 
ooniary  interests  of  the  coal  merchant  and  the  physician  were  studied  at  the  expense 
of  the  pocket  and  of  health.  In  short,  all  their  defects  are  oolleeted  and  exaggerated, 
without  their  advantages  being  pointed  pot ;  while  other  methods  are  landed,  and  placed 
in  the  most  favouraUe  light.  And  this  is  not  even  the  worst ;  for  tiie  eldfashioned, 
long-abolished  chimney  has  been  selected  for  pointing  out  defects,  instead  of  the  best 
oottstrooted  Rumford  chimneys  and  grates,  with  all  their  late  improvements.  There 
can  be  no  doubt  that  chimney  fireplaces  have  defects ;  but  so  have  all  the  methods 
of  producing  artificial  warmth  that  were  ever  invented ;  and  it  is  only  by  balancing 
in  the  various  cases  advantagea  and  disadvantages,  that  our  dioice  should  be  de- 
termined. 

8T9.  It  might  he  awppoeei  thai,  einee  Count  Rumford  did  so  much  toworda  the  impnfoemefU 
of  chimney  firevUtces,  he  woe  an  enthueiaat  in  favour  of  the  mode  of  warming  our  houaee  through 
their  means ;  tmt  that  is  not  the  fact.  He  found  our  fireplaces  m  a  wretched  eohdition,  and 
our  houses  badly  wanned  and  ventilated ;  and  despairing  of  overcoming  what  he  consid- 
ered as  our  national  predilection  for  open  fires,  he  set  himself  abont  rendering  them  as 
little  hurtful  to  health,  and  producing  as  much  comfort,  aa  possible.  In  Uiis  endeavour, 
be  succeeded  in  a  high  degree  ;  but  he  wonld  have  preferred  wanning  our  apartments 
by  stoves  of  some  lund,  in  favour  of  which  he  expresses  himself  very  stongly  in  his 
twelfth  essay.  He  maintained  the  opinion  that  vtarm  rooms  are  very  beneficial  to  health ; 
and  observed,  that  he  had  gone  to  Germany  witli  as  strong  a  prejudice  against  them  as 
anybody,  but  that,  after  having  spent  tweWe  winters  in  that  country,  he  had  learned  to 
know  the  advantages  of  rooms  warmed  by  atoves. 

The  writer  of  this  anicle  assisted  iiim  in  erecting  severd  stoves  in  his  house  at 
Brompton ;  but  it  must  be  observed  that  they  were  all  of  brick  or  earthenware,  and  that 
he  considered  iron  stoves  as  pernicious.  He  remarks  in  one  of  his  essays,  that  **  it  is  a 
question  often  discussed  in  this  country,  whether  living  in  a  warm  room  in  winter  be,  or 
be  not,  detrimental  to  health  :*'  and  it  is  to  be  regrett^  that  no  one,  since  his  time,  has 
applied  to  this  subject  that  proportion  of  science  and  experience  which  its  importance 
demands.  Thia  is  not  the  i^ace  to  enter  upon  sneb  a  diacussion,  which  would  be  much 
more  difficult  than  most  persons  are  aware  of,  as  may  be  gathered  (rora  the  conflicting 
opinions  of  various  persona.  For  instance.  Count  Romford  states  '*  that  the  Swedea 
and  Russians  live  in  very  warm  houses  during  their  long  and  severe  frosts,  yet  no  peo- 
ple are  more  strong  and  healthy  than  they  are,  nor  are  there  any  less  liable  to  catarrha 
and  consumptions.*'  On  the  contrary,  Mr.  Tredgold  qnotes  a  statement  by  the  benevo- 
lent Howard  in  theae  words :  ^*  In  a  conversation  with  the  physician  of  the  military  hos- 
pital at  Moscow,  on  my  observing  that  the  windows  of  the  warda  were  shut,  he  an- 
swered, ahnost  all  our  disordera  are  in  the  winter,  for  the  Russians  enclose  themselves 
in  hot  rooms,  and  dislike  the  fiesh  air,  even  before  the  oold  months  commence.**  We 
may  observe,  that  it  is  impossible  to  determine  upon  the  propriety  of  the  practice  of  one 
eoantry  by  that  of  another,  so  mueh  depending  upon  climate,  habit,  and  various  local 
drcumstancee.  The  climate  of  Russia  is  very  different  firom  owns.  They  have  a  con- 
stancy and  duration  in  their  cold  weather,  which  we  have  not ;  and  this  enables  them 
to  dress  accordingly.  The  changeable  nature  of  our  climate  foibida  oar  imitating  them 
in  many  respects. 

380.  This  great  variableness  in  the  nature  of  our  eUmate  furnishes,  perhaps,  one  of  the  best 
arguments  in  favour  of  our  chimney  fireplaces,  by  which  we  can  more  readily  alter  the  tem- 
perature of  our  apartments  than  by  any  other  method.  It  is  one  of  the  chief  charactera 
ot'  stoves,  that  they  give  a  very  regular  heat ;  but  as  it  is  diffionlt  to  charge  this  in  a 
abort  time  if  required,  they  may  not  be  found  so  suitable  to  our  climate.  In  this  coun- 
try we  often  experience  the  warmth  of  several  difllbrent  climates  in  the  coarse  of  a 
single  day.  Should  we  come  into  a  room  with  an  open  fire,  and  find  the  apartment  too 
hot,  in  a  veiy  few  minutes  we  can,  by  taking  off  some  fire,  make  the  room  cooler ;  to 
aay  nothing  of  opening  a  door  and  window :  if  the  room  should  not  be  warm  enough,  the 
Bee  may  be  stirred  op,  or  more  coals  added ;  a  good  fire  may  aoon  be  made.    We  oooUl 
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not  effect  tbeee  ehaages  ao  Builj  with  any  kind  of  stoTo.  Should  we  wilh  Uiem  let  ooi 
the  air  of  the  room  that  has  been  warmisg  veiy  slowly,  we  cannot  get  it  up  Sgain  to  it« 
former  temperature  but  in  a  considerable  time.  We  feel  some  benefit  from  a  fii«  tbe 
moment  it  is  kindled :  not  ao  with  the  stOYO ;  it  must  be  lighted  long  before  it  girem 
sufficient  warmth  to  the  room. 

381.  But  there  u  another  circumetance  eeldam  thought  off  mm  openJr$  does  nol, «« isr  ktme 
Mtmted,  umrm  the  mr  i^  the  room  directfy,  hjf  fooeing  threugh  t<  ;  the  air  is  only  wanned 
slowly  by  means  of  the  walls  of  the  room :  therefore,  while  we  feel,  beneficiaUy  and 
agreeably,  the  radiant  heat  of  the  fire,  we  are  breathing  all  the  while  a  cool  atmosphpre. 
la  a  stove,  on  the  oontrary,  this  can  never  be  the  case :  it  is  the  nature  of  a  stove  to 
warm  the  air  itself  before  we  can  feel  the  benefit  of  it,  and  we  then  breathe  air  oonatd- 
eraUy  heated,  often  equal  to  that  of  a  hot  climate.  This  is  apt  to  relax  the  body,  and, 
without  good  managesaent,  may  often  prove  iigurious.  Should  this  air  be  dry  as  wall 
as  hot,  it  is  ten  to  one  but  we  get  a  cold  should  we  Miter  from  a  damp  air,  owing  to  the 
rapid  atoorption  of  moisture  from  our  clothes,  an  ^^t  which  will  not  happen  in  the 
cool  air  of  a  room  warmed  by  radiant  heat.  Should  this  warm  air  have  been  prodnoed 
by  an  iron  apparatus,  we  have  already  shown  bow  unpleasant  and  unwholesome  it  gen- 
erally is.  Bat  the  advantages  of  our  chimneys  appear  most  striking  in  the  case  of  ven- 
tilation, which  with  them  goes  on  of  itself,  without  any  thought  atout  it.  While  a  fire 
is  burning,  a  change  of  the  air  muet  happen ;  but  with  a  stove,  ventilation  stands  nearij 
still,  and  it  is  extremely  diflteult  to  effect,  as  it  must  be  accompUsbed  by  other  means : 
at  least,  it  is  more  difficult  than  is  usually  consistent  with  the  knowledge  that  may  be 
expected  from  ordinary  servants,  and  which  will  prevent  its  being  performed  weU 
without  much  better  superiatendenoe.  We  shall  say  nothing  here  of  the  agreeable 
appearance  of  a  fire,  since  this  may  be  habit  and  prejudice,  and  other  objects  may  be 
found  equally  agreeable ;  nor  of  its  aoceasibility,  since  this  is,  perhaps,  eounterbalaiioed 
by  its  danger. 

882.  Much  ha»  been  «atd,  «t  im  have  juot  oheeroed,  respecting  the  unequal  mantmr  in  wJUcA 
a  room  ie  warmed  6y  a  Jire,  and  of  the  perfect  equality  of  the  temperature  in  every  part  of  • 
room  where  a  otooe  ie  ueed.  This  is,  perhaps,  the  strongest  point  in  favour  of  stoves,  and, 
to  invalids,  is  no  doubt  of  the  highest  importance.  Where  the  air  is  not  injured  by  a 
stove,  and  the  temperature  preserved  with  great  uniformity,  there  can  be  little  doubt  bul 
these  advantages  are  considerable  where  the  lungs  and  state  of  health  demand  great 
care.  But  for  persons  in  good  health,  this  perfect  equality  of  temperature  does  not 
appear  so  desirable.  It  does  not  exist  in  nature.  The  sun  warms  as  unequally,  and 
the  warmth  of  his  rays,  with  the  cool  freshness  of  the  air,  are  agreeable,  and  not  un- 
wholesome, sensations.  The  inequality  of  heat  in  various  parts  of  a  room,  though  we 
could  wish  rather  to  correct  it,  has  its  advantages,  and  it  would  be  difficult  to  find  any 
degree  of  heat  that  would  suit  eveiy  one's  feelings :  some  would  feel  it  too  warm,  otbem 
not  warm  enough ;  but,  with  a  fire,  we  can  choose  our  places ;  we  can  draw  nearer  to 
the  fire,  or  remove  farther  off.  There  is  a  certain  distance  from  a  fire  that  is  moat 
agreeable  and  most  proper ;  not  far  enough  off  to  k>se  the  full  benefit  of  the  radiant  bei^ 
and  not  near  enough  to  be  in  the  decidd  current  that  feeds  the  fire.  To  sit  quite  op- 
posite to  a  fire  is  particularly  unpleasant,  and  often  dangerous ;  as  this  is  the  strongest 
part  of  the  current,  many  a  cold  is  got  by  sitting  directly  opposite  to  a  fire.  The  old- 
fashioned  folding  screens  were  found  extremely  useful,  when,  oar  fireplaces  not  bc^ng 
so  good  as  at  present,  the  draughts  were  more  felt ;  and  they  are  still  occasionally  em- 
ployed with  advantage. 

3i83.  Varioua  other  reaeone  might  be  aeeigned  for  our  adherence  to  the  custom  of  wormkag 
ow  apartment*  by  free  m  open  gralee,  besides  national  prejudice  in  their  favour.  The 
frequent  change  of  the  occupiers  in  our  cities,  and  the  variety  of  wants,  opinions,  and 
tastes,  form  considerable  objections  to  the  introduction  of  any  fixed  and  immovable 
modes  of  warming,  while  the  abundance  of  our  iron  and  coal,  and  the  facility  with  which 
the  former  is  wrought  into  grates  extremely  cheap,  yet  elegant  in  their  appearance,  and 
the  ease  with  which  they  may  be  moved  from  house  to  house,  and  changed  according  to. 
the  taste  of  the  occupant,  together  with  the  industry  of  our  ironmongers,  who  hold  wlh» 
such  temptations  in  every  show-room,  furnish  so  many  reasons,  amon^  others  that  might, 
be  enumerated,  for  the  continuance  of  their  use.  Besides,  although  they  certainly  are 
not  the  most  economical  apparatus,  they  are  the  simplest,  and  most  easily  managed,  and» 
tiierefore,  best  adapted  to  the  general  habits  of  servants.  Few  people  take  the  trooUe 
to  consider  the  differeaee  between  a  badly  constructed  grate,  and  one  made  and  fitted  up 
upon  the  best  principles,  which  are  really  little  understood ;  and  those  who  are  disposed 
to  quarrel  with  our  fireplaces,  do  not  care  to  select  the  best  kind  when  they  are  disposed 
to  criticise. 

With  our  present  existing  edifices,  our  habits,  and  our  fuel,  there  is  little  doubt  but 
that  we  must  continue  for  a  fong  time  the  use  of  open  fires ;  and  that  it  will  be  moat 
prudent  to  follow  the  example  of  Count  Kumford  in  improving  them  as  much  as  possi- 
ble, until  something  better  be  fairly  established  or  clearly  demonstrated.  If  they  have 
defects*  they  have  likewise  many  advantages  over  other  modes ;  and  it  may  proba* 
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Uf  be  DlUmateiy  found  Hut  the  Ibodaefls  for  an  EngUah  ireaidB  is  ool  iii0ie|7  «  png*- 
dke. 

S84.  Perkapg  the  graUut  improwtmeiU  thai  tmn  emaikf  he  ejfeeted  mi  yreaemi  in  rendering 
mw  kmuee  eanrfortahUt  ie  to  wetrm  the  air  tf  the  hmii  and  etmiremee;  a«  all  ibe  upper  apart- 
ments communieate  directly  with  the  latter,  or  with  paaaagea  conneeted  with  it,  when- 
eTer  any  door  is  opened,  a  rush  of  cold  air  enters ;  and  every  draught  through  crevices 
ia  the  rooms  liMls  unpleasant  from  tiie  same  cause ;  whereas,  if  the  air  of  the  staircase 
had  a  proper  temperature,  it  would  not  onl^  feel  agreeable  in  passing  from  one  part  of 
the  house  to  another,  but  all  cold  draaghts  would  be  aToided,  with  the  exception  of  such 
as  the  windows  occasioned ;  and  this  might  be  prerented  by  having  double  sashes  in 
vrinter.  But,  if  the  staircase  is  to  be  wanned,  the  choice  of  the  mode  must  be  consid- 
ered ;  since,  if  the  air  in  it  be  in  any  way  deteriorated,  it  must  iiqnre  that  of  the  whole 
house.  Warming  by  heated  iron  we  have  said  enough  against :  steam  or  hot  water, 
and  even  brick  stoves,  are  unolqeotionable,  except  on  the  score  of  trouble  and  expense ; 
bat  by  no  means  should  the  air  supplied  be  taken  from  the  basement  story,  or  from  offi- 
ces of  any  kind,  but  from  some  plaoe  out  of  doors,  where  the  air  is  pore.  Perhaps  the 
best  thing,  where  there  is  space,  will  be  found  to  ba  a  brick  or  earthenware  stove,  some- 
what after  the  Russian  or  Geiman  fashion :  these  are  easily  maaa^^,  are  not  expen- 
sive, and  do  not  injure  the  air. 

Except  the  staircases  are  warmed,  it  will  scarcely  be  possible  to  render  veiy  large 
apartments  sufficiently  comfortable  by  open  fires  alone,  although  this  is  extremely  desi- 
nble  on  account  of  ventilation ;  but  it  would  be  easy  to  assist  them  by  the  introduction 
of  steam  heat,  either  by  having  steam  pipes  or  vessels  in  the  room,  or  by  the  admission 
of  air  previously  warmed  by  steam  pipes.  The  firet  of  these  methods  is  not  only  tha 
simplest,  but  likewise  the  best,  where  it  is  practicable. 

It  is  proper  to  observe,  that  although  skylights  in  winter  canse  a  great  loss  of  heat, 
yet  in  summer,  when  there  is  strong  sunshine,  the  air  ia  heated  by  them  to  an  intdera- 
Ue  degree.  On  these  occasions,  during  the  hot  periods  of  tiie  day,  it  would  be  extreme- 
ly useful,  ia  order  to  keep  the  house  cool,  to  cover  over  the  eiylight  with  some  doth  kept 
for  the  purpose,  leaving  just  enough  to  afford  the  necessary  light,  a  practice  very  com- 
mon in  warm  climates.  Through  neglect  of  this,  many  houses  are  rendered  veiy  un- 
comfortable in  hot  weather.  During  the  hot  houre  of  the  day,  all  windows  should  be 
kept  cloeed,  to  prevent  the  admission  of  hot  air.  There  cannot  be  a  greater-error  than 
keeping  the  windows  open  in  the  heat  of  the  day  in  very  hot  weather,  for  the  air  is  then 
hotter  out  of  doors  than  within. 

385.  With  regurd  to  the  degree  of  tomperature  proper  for  aparttnentSt  it  is  not  possible  to 
lay  down  any  invariable  rule,  since  so  much  must  depend  upon  particular  constitutions 
and  feelings,  as  well  as  other  circumstances.  General  principles  only  can  be  stated.  A 
thermometer  is  necessary  to  regulate  the  temperature  where  accuracy  is  required.  In 
man,  the  natural  animal  heat,  in  a  state  of  health,  is  about  98°  of  Fahrenheit,  whether 
in  the  tropical  or  polar  regions ;  and  we  have  stated  that  this  natural  temperature  ia 
maintained  by  the  function  of  respiration,  checked  by  the  cooling  effect  of  perspiration. 
Clothing  prevents  the  undue  escape  of  this  animal  heat ;  but,  as  that  protection  is  not 
perfect,  it  is  necessary  to  regulate  the  tempenture  of  the  surrounding  air  within  doors. 
It  is  stated  by  medical  writers  to  "  be  a  good  rule  for  persons  in  England  to  clothe  them- 
selves in  winter  so  as  to  be  comfortable  in  a  room  at  a  temperature  of  60°  or  62°,  and 
to  let  that  be  the  steady  temperature  of  their  common  apartments,  which  it  could  then 
■ever  be  dangerous  either  to  enter  or  to  leave."  Rooms  in  England,  where  the  ther- 
mometer is  seldom  kept,  are  oAen  heated  up  to  70°,  or  so  low  as  60°.  Accustoming 
onnelvea  to  too  great  warmth  in  doors  relaxes  the  system,  and  rendere  it  more  sensible 
of  the  cohi  out  of  doors,  as  also  of  those  changes  to  which  our  climate  is  liable.  We  be- 
come somewhat  in  the  condition  of  hot-house  plants,  instead  of  such  as  grow  in  the  open 
garden.  But  though  a  certain  approach  to  an  equality  of  tempenture  be  very  desirable* 
we  are  not  fiiends  to  persons  in  health  having  too  great  solicitude  respecting  it :  there 
being  no  possibility  of  avoiding  variations  of  heat  and  cold,  it  is  better  to  accustom  our- 
selves somewhat  to  ehanges  of  temperature.  With  respect  to  invalids,  the  case  is  dif- 
ferent. When  a  stairease  is  warmed,  the  air  to  be  admitted  into  the  rooms  may  be  kept 
at  66°,  and  not  above  that.  A  somewhat  warmer  temperature  is  prooer  for  a  sitting- 
room  than  lor  a  bedroom. 

Sbct.  IX.~^if  axon. 

886.  We  have  described  smoke  as  an  extremely  fine  dust,  composea  of  unconsumed 
fuel  that  is  carried  up  by  the  heated  air ;  and,  as  the  air  is  invisible,  it  is  usually,  by  un- 
acientifio  persons,  confounded  with  the  smoke  itself  The  cause  of  the  ascent  of  the 
heated  air  carrying  the  smoke  with  it  is  its  lightness,  from  being  rarified  by  the  heat 
The  more  the  air  is  heated,  the  more  it  is  rarified,  and  of  course  the  greater  will  be  ita 
power  of  ascent  Though  smoke  in  the  open  air  ascends  at  first,  it  soon  diffiises  itself 
on  every  side,  and,  when  it  cools,  its  particles  fall  down ;  in  a  flue  it  is  confined,  and 
will  have  a  loroe  of  ascent  in  proportion  to  the  height  of  the  flue  and  aiae  of  the  fire. 
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887.  ItiMiM  uneonmumfor  thorifUuM  to  intw  haify,  u  it  is  caDed ;  that  te,  to  hare  lit- 
tle powBr  of  ascent :  the  remedy  for  this  is  to  heighten  the  flae,  if  this  be  practicable. 

888.  Fhtet  ought  to  be  eoiutrueted  vnth  grtot  care,  and  by  an  experienced  bricklayer,  al- 
though few  things  so  important  in  a  baflding  are  more  carelessly  executed ;  which  is  tho 
more  lamentable,  since  their  defects  can  seldom  be  remedied,  and  are  sometimes  yerj 
difficult  even  to  be  ascertained. 

389.  Tho  mottjrsquent  eouot  of  smoky  dtimntjfo  to  the  width  of  <Anr  tkroato :  when  that 
is  the  case,  contracting  the  throat  will  remedy  the  evil. 

390.  There  can  he  no  good  reason  tohy  aiw^  ekinmey  in  a  new  huiliing,  conatmeted  by  om 
architect  who  nnderataindt  the  prindplee  of  hie  profeeeion,  ought  to  smoke,  except,  indeed, 
there  should  happen  to  be  in  the  Ticinity  some  buildings  still  higher,  from  which,  when 
the  wind  blows  in  a  certain  quarter,  it  may  be  reflected  and  b^ten  down  the  flue ;  or 
where  there  are  high  rocks,  hiUs,  or  other  objects  that  may  have  a  similar  effect. 

891.  Since  the  cases  must  vary  with  every  locahiy,  no  specific  rules  can  be  given  for  tha 
guidance  of  the  ekimnev  doctor f  generally  a  quack,  who  promises  to  cure  every  smoky 
chimney  with  his  infaUible  nostrum ;  and  we  can  only  recommend  the  bricklayer  and 
architect  (whose  province  this  should  be)  to  study  the  seienttfic  principles  upon  which 
chimneys  should  be  constructed,  without  which  they  must  alwa3rs  be  in  the  condition  of 
persons  groping  in  the  dark. 

When  it  is  supposed  that  the  cause  of  smoke  is  the  beating  down  of  air  Irom  the  top 
from  any  higher  adjoining  buildings,  or  other  objects,  a  common  remedy  is  adding  to  the 
top  of  the  chimney-pot  a  cowl  or  tumcap,  which,  by  turning  round  with  the  wind,  gives  a 
shelter  to  the  smoke  that  issues :  of  these  there  are  an  aknost  infinite  variety  of  fbrmsy 
made  of  edieet  iron  painted,  or  of  zinc :  some  of  the  latter  appear  to  answer  very  well, 
particularly  Day's  patent  windguard.  Chimney-pots,  likewise,  of  several  forms,  are 
made  with  the  same  view. 

898.  It  will  sometimes  happen  that  smoke  comes  down  a  chimney  when  there  is  no  fire  in 
the  room.  This  is  generally  occasioned  by  a  current  of  air  setting  down  the  flue,  and 
thqs  drawing  the  smoke  from  a  neighbouring  one.  This  must  be  corrected  by  some  con- 
trivance at  the  top. 

893.  When  neither  contracting  the  throat  nor  putting  on  a  tumcap  will  have  the  desired  ef" 
fea,  the  cure  of  the  smoky  chimney  will  probably  prove  difficult :  one  method  we  have 
seen  described  as  "  infallible  ;**  this  is  to  have  a  grate  made  so  that  all  the  front  opening 
of  the  chimney  may  be  shut  up  except  that  part  just  opposite  the  fire,  thus  converting 
the  latter  into  a  furnace,  no  air  going  up  the  flue  except  what  passes  through  the  fire. 
This  is,  indeed,  generally  a  "  cure  for  the  smoke  ;"  but  by  it,  likewise,  nearly  idt  the  heat 
goes  up  the  chimney  and  is  lost,  so  that  there  might  nearly  as  well  be  no  fire.  Any  one 
may  make  this  addition  to  a  grate,  as  a  last  resource  when  all  other  methods  fail,  by  a 
plate  of  sheet  iron,  a  contrivance  well  known  by  the  name  of  a  blower,  which,  by-the-by, 
is  a  good  way  of  making  the  fire  burn  up  upon  occasion.  A  method,  however,  allied  to 
this,  but  very  different,  has  been  practised  with  success,  and  found  useful.  This  is,  to 
carry  the  blower  down  even  before  the  front  of  the  fire,  allowing  the  air  feeding  the  latter 
to  come  only  through  the  bottom  of  the  grate,  and  to  have  even  a  register  to  this  by  whicli 
more  or  less  air  may  be  admitted  :  thus  the  fire  may  be  kept  in  a  long  time  by  a  very 
small  quantity  of  air. 

894.  Some  attempts  have  been  made  to  destroy  the  smoke  from  open  chimney  fireplaces ;  bot 
as  none  of  these  have  been  sufficiently  successful  to  get  into  use,  we  do  not  think  it 
necessary  to  occupy  our  pages  with  any  description  of  them.  Indeed,  to  accomplish  this 
completely  will  evidently  be  a  very  difficult  task,  as  may  easily  be  conceived  by  thoae 
who  will  study  the  principles  of  chimney  fireplaces  and  the  generation  of  smoke.  It  is 
necessary  likewise  to  observe,  that,  supposing  smoke  could  l^  destroyed,  which  it  might 
be  practicable  to  do,  particularly  if  close  stoves  were  universally  adopted,  yet  the  flues 
(for  these  must  still  exist)  would  continue  to  vomit  out  on  the  house-tops  the  same  dele- 
terious gases  as  at  present,  and  only  in  less  quantity  in  consequence  of  the  diminution 
of  fuel.  Thesmoke  itself,  though  productive  of  much  inconvenience  from  the  soot  and 
dirt  it  occasions,  and  which  is  reaUy  a  serious  evil  in  large  cities,  is  not  the  most  un* 
jrholesome  part ;  that  is  the  poisonous  gas,  or  burned  air,  as  it  is  vulgarly  called,  which 
we  have  shown  to  be  wholly  inseparable  from  the  combustion  of  fuel,  whatever  kind  that 
may  be  of.  The  smoke  from  coal  fires,  as  is  well  known,  not  only  blackens  the  exterior 
of  the  buildings  by  means  of  the  particles  of  soot  of  which  it  is  composed,  but  finds  its 
way  into  our  apartments,  and  even  into  the  inmost  recesses,  staining  everything  con- 
tained in  them,  whether  works  of  art,  objects  of  natural  history,  or  other  precious  articles. 

It  has  been  calculated  that  about  one  eighth  part  of  the  coal  used  as  fuel  is  consumed 
and  lost  in  the  smoke,  and  that  in  this  manner  100,000  chaldron  of  coals  are  annually  ap- 
plied in  London  to  the  blacking  of  our  buildings,  and  the  contamination  of  our  atmosphere. 

896.  That  the  smoke  of  furnaces  for  steam-engine  boUerSf  hot'house  boilers^  or  similar  works^ 
where  the  fireplaces  are  of  the  closed  kind^  can  be  effectually  destroy ed,  has  been  proved  by 
several  inventions  for  which  patents  have  been  taken.  An  act  or  Parliament  was  passed 
by  the  LegisUiture  some  years  ago  to  compel  the  proprietors  of  manufactories  in  large 
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cities  to  born  their  emoke ;  Imt  we  cannot  here  inreetigate  the  reason  why  this  r^pd*- 
tion  was  not  complied  with.  The  prioeipiles  upon  which  it  may  bo  done  cannot  be  Tory 
dilBoolt  to  nnderstand,  when  we  consider  that  smoke  is  merely  the  nnburned  fuel  that 
has  escaped  becanse  there  was  not  sufficient  oxygen  present  to  complete  the  combastioft 
jost  at  the  part  where  the  smoke  separates ;  and  this  will  be  farther  illustrated  by  refer- 
ring to  our  explanation  of  the  action  in  an  Argand's  lamp,  where  the  smoke  is  completely 
destroyed. 

With  respect  to  mannfiictories,  perhaps  the  best  thing  for  many  of  them  to  do  is  to 
employ  as  foel,  coke,  or  else  anthracite,  the  stone  coal  of  South  Wales,  neither  of  which 
give  any  smoke  when  used  akme,  and  when  mixed  with  a  small  quantity  of  Newcastle 
coal,  which  is  necessary  to  make  them  bum  well,  giro  veiy  little.  The  committee  of 
the  metropolitan  improTement  has  of  late  taken  up  Uiis  subject  in  earnest,  and  it  is  to  be 
hoped  that  they  will  succeed  in  bringing  about  a  reform.  It  is  stated  that  Mr.  J.  Cubitt 
has  completely  destroyed  fte  smoke  in  his  new  fhmaoe  chimney  near  Vauxhall  Bhdge. 
Williams  of  Liverpool,  as  well  aa  others,  have  done  the  same  thing. 

Sect.  X. — swnriNO  cbiknstb. 

396.  The  coHecting  of  soot  in  cbinmsy-flues  requires  that  they  shall  be  fi«quently 
swept,  and  since  a  happy  change  has  been  made  by  the  Legislature  in  the  mode  of  efihct- 
ing  this,  much  of  what  we  had  originally  written  on  this  subject  is  now  rendered  nn- 
necessary.  For  a  century,  at  least,  it  bad  been  the  uniyersal  practice  to  sweep  chimnfSFs 
io  England  by  sending  little  boys  up  these  dark  and  dreary  funnels ;  and  were  not  some 
record  preserved  that  this  method  was  resorted  to,  it  would  scarcely  be  believed  by,poa* 
terity  that  children  were  ever  used  for  the  purpose. 

897.  It  had  long  been  shown  tkat  tke  end  might  be  answered  by  machinery y  but  the  detei^ 
mined  opposition  of  the  master  chimney-sweepers  had  prevented  the  use  of  the  machine 
from  becoming  general,  and  they  continued  to  prejudice  the  public  mind  by  representing 
that  a  large  proportion  of  chimney-flues  could  not  be  swept  except  by  the  employment 
of  boys.  The  fallacy  of  their  representations  having  been  at  last  sufficiently  demon- 
strated, and  this  disgraceful  and  inhuman  practice  being  now  abolished,  doubtless  ^- 
ever,  it  is  not  necessary  that  we  should  point  out  all  the  evils 
wbic^  were  consequent  upon  it,  and  we  shall  only  refer  to 
those  circumstances  which  are  connected  with  the  present 
practice  of  sweeping. 

398.  When  the  fluea  aire  eiraighi,  or  have  few  or  slight 
bends,  without  any  of  these  being  at  right  angles,  there  is 
no  difficulty  whatever  in  sweeping  them  with  a  machine, 
such  as  that  invented  by  Mr.  Snuurt,  and  afterward  improved 
by  Glass,  b  e  d^fig-  77-    "^^i^  ^  composed  of  a  large  whale- 
bone brush,  of  a  peculiar  construction,  and  fine  cane  rods 
three  or  four  feet  in  length,  attached  to  the  brush.    Length 
after  length  of  the  rods  are  firmly  screwed  on  as  the  brush 
is  forced  up  the  fiue,  and  unscrewed  and  laid  aside  when  it 
is  brought  down,  the  flexibility  of  the  cane  permitting  its  easy 
ascent  through  the  windings  of  the  ilue.    The  brush,  a  a,  is 
made  by  inserting  little  bundlea  of  strips  of  whalebone  in 
small  holes  in  a  wooden  stock.  These  strips  are  eight  inches 
in  length,  which  makes  the  brush,  including  the  stock,  twen- 
ty inches  in  diameter,  and,  consequently,  sufficiently  large 
to  fiU  the  flues,  which  are  never  made  in  London  more  than 
fourteen  inches  square,  and  seldom  more  than  fourteen 
inches  by  nine.   To  make  it  pass  more  readily  up  the  chim- 
ney, a  small  wheel,  6,  is  fixed  to  the  top  of  the  stock,    ef 
represents  the  machine  in  the  flue  passing  the  various  bends. 
Some  attention  by  the  sweeper  is  necessary  to  ascertain  when  the  brush  has  actnaOy 
arrived  at  the  top :  from  neglect  of  this,  some  have  thrust 
the  rods  so  far  out,  that  they  have  fallen  down  upon  the 
roof;  others  have  damaged  the  chimney-pots,  and  when 
these  have  cowls  or  other  contrivances  to  prevent  smoke 
in  the  apartments,  the  sweeper,  by  forcing  up  the  machine, 
has  sometimes  driven  the  top  oflf.  Practice  and  experience 
will  prevent  these  accidents. 

399.  The  moat  difficult  flues  to  sweep  are  generaUy  those 
where  there  is  a  right  angle,  as  in  Jig.  78,  part  of  the  flue 
being  horizontal :  these  angles  it  was  almost  impossible  for 
the  boys  to  pass,  and  never  without  great  danger,  partly 
from  the  difficulty  of  bending  their  bodies  sufficiently,  and 
partly  from  the  accumulation  of  soot  there,  owing  to  ' 
laliiog  down.    In  these  it  was  necessary  to  have  a  soot 
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are  reqairad,  by  the  new  tot  of 


door,  «,  made  of  iraii  to  eleoe  tight,  tfareugli  which  the  boriioBtal  put  ooald  be 
Bat  as  this  is  on  other  aoeoonts  a  bad  oeostraetion,  soch  floes  are  now  atways 
with  the  oornen  roaaded  off,  as  at  c  d.   Alw,  when  any  diffievhies  ooeor,  on  aeooont  of 
aooh  a  bending  of  the  floes  as^nnot  ba  sarmoonted  by  machiae  swee|ring,  soot  does* 

~  ~    ~  t,  to  be  plaeed  in  proper  parts  to  tntrodooe  the 

brash  thiongh.  These  soot  doors  are,  of  ooons, 
best  placed  on  the  outside  of  the  house,  if  poeaa- 
Ue^  but  sonetimea  it  ia  necessary  to  pot  ibem  on 
the  inside,  aad  avea  ia  apaitments,  ia  which  they 
may  be  ocnoeaM  by  a  paetare  or  frame  of  some 
kiad. 

400.  Fig,  Tt  exhibits  the  nsoal  manner  of  bead- 
ing the  floes  in  the  party  watts  of  hoosea  in  Loa- 
don,  so  that  sadden  tuma  shoold  be  avsided  as 
mtioh  as  poasiUe :  t  f  g  kvn  ireplaoea.  The 
fireplace,  A,  is  supposed  to  be  that  of  a  kitchen 
under  a  lead  flue  at  the  back  of  the  house,  m 
which  case  part  of  the  floe  is  usually  horixontaL 

401.  Other  ffii€fM«  ofdetath^  tkinmeif9,  la 
many  parts  of  Scetiand  climbing  boys  are  an- 
known,  and  the  chiinneys  are  cleaned  in  the  fol- 
lowing manner :  An  iron  or  leaden  ball,  or  a  stone, 
of  a  few  pounds*  weight,  is  fastened  to  the  end  of 
a  long  rope,  and  a  man,  taking  this  to  the  top  of 
the  chimney,  lets  the  ball  drop  down  the  floe, 
dragging  after  it  the  rope.  When  the  ball  arriTea 
at  the  bottom,  another  man  draws  the  rope  a  good 
way  down  into  the  apartment,  and  fastens  a  buneh 
of  heather  to  the  middle  of  it ;  this  bunch  is  then 

J  drawn  up  to  the  top,  and  the  two  men  ahernately 
pull  op  and  down  a  little  way  at  a  time,  until  the 
^'  ^^'  whole  of  the  flue  has  been  subjected  to  this  opera- 

tion, by  which  means  the  chimney  is  perfectly  cleaned.  In  that  country  the  flues  are 
usually  rather  wide,  and  there  are  steps  by  which  the  tops  of  the  chimneys  are  easily 
reached :  instead  of  such  a  bunch  of  heather,  a  round  tnmh  might  be  substituted  in 
smaller  flues. 

402.  The  present  change  in  the  mode  of  cleaning  chimneu  flues  toUl  no  doubt  give  riae  to 
varioua  imvroeemente  in  their  construction,  of  which  examples  may  be  given  in  two  papers 
lately  read  at  the  Society  of  Arts.  The  first  is  by  ifr.  J.  Sylvester,  **  On  the  Constrne- 
tion  of  Flues  and  Fireplaces,"  and  is  thus  stated  in  the  Atheneum. 

The  object  of  this  plan  is  to  obviate  the  inconveniences  arising  from  the  necessity  in- 
curred by  the  ordinaiy  method  of  building  flues,  of  sweeping  or  cleaning  every  flue  inie 
the  fireplace  of  the  apartments  to  which  it  belongs ;  and  also  to  avoid  the  nuisance  of 
daily  carrying  away  the  ashes  through  the  furnished  apartments.  To  remedy  these 
evils,  Mr.  Sylvester  proposes  to  build  every  flue  perfectly  vertical,  each  flue  for  eveiy 
fireplace,  in  idl  the  stories,  not  only  to  ascend  to  the  chimney  top  on  the  outside,  but  also 
to  be  continued  downward  into  the  basement,  in  one  line  from  top  to  bottom,  the  fire- 
places or  grates  not  being  under  the  flues,  but  in  front  of  them,  on  the  surface  of  the 
wall,  surrounded  by  a  chimney-piece,  as  a  decorative  piece  of  furniture.  The  smoke 
from  the  fire  is  made  to  pass  through  an  aperture  into  the  floe  at  the  back,  which,  when 
the  fire  is  not  in  use,  can  be  closed  by  an  air-tight  sliding  door,  while  another  opening 
into  the  flue,  under  the  fire  grate,  admits  of  the  ashes,  dust,  dtc.,  being  cleared  away  into 
the  descending  or  tail  flue,  whence  it  falls  to  the  bottom  of  the  flue  in  the  basement  story. 
By  this  means  it  is  merely  necessary,  when  a  chimney  requires  sweeping,  to  doee  the 
door  at  the  top  of  the  grate,  and  the  sweep  may  go  into  the  basement  story,  open  the 
door  at  the  bottom  of  the  descending  flue,  and  take  away  the  soot  and  ashes  there  col- 
lected. He  may  then,  by  the  use  of  the  machine,  brush  down  from  top  to  bottom  any 
small  portions  of  soot  that  may  hang  to  the  flue,  when  the  whole  can  be  removed,  with- 
out the  slightest  interference  with  the  room  to  which  the  flue  belongs,  unperceived  by 
its  inmates.  The  whole  of  the  flues  in  a  stack  may  be  swept  at  the  same  time  with  as 
little  inconvenience  as  one,  since  they  all  descend  into  one  chamber,  and  open  at  the 
same  level 

408.  Another  improvenunt  has  been  suggested  by  Dr.  Atkins.  He  proposes  to  place  a 
series  of  three  layers  of  wire  gauze,  four  inches  apart,  in  the  aperture  of  the  chimney, 
the  first  layer  at  the  distance  of  eighteen  inches  or  two  feet  above  the  fire,  the  distance 
being  regulated  according  to  the  nature  of  the  fuel  used.  Each  layer  consists  of  twelve 
wire  gauzes,  one  fourth  of  an  inch  apart.  The  smoke  which  ascends  will  depoaite  its 
soot  on  the  wires,  and  their  temperature  will,  by  their  proximity  to  the  fire,  be  sufficient- 
Ij  high  to  efifbct  its  combustion. 
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4M.  OlA«r«,  iv«ia»  kmt  fnmuei  to  fix  ■ome  pefmaDent  ftppantut  in  the  floe,  bj 
means  of  which  a  brush  could  be  carried  from  top  to  bottom  at  any  time.  We  have 
•een  ooatriTanoea  of  this  kind  ahvady ;  bat  it  is  too  soon  lo  pronooDoe  upon  their  gen- 
eral efficiency  However,  it  seems  quite  possible  in  a  new  house  to  eontrive  the  floes 
so  that  they  mi|^  be  swept  at  any  tine  by  the  ordinary  senrants,  or  by  any  person  en» 
gaged  to  do  snoh  work.  The  flnes  should  be  eiveolar,  and  brioks  hsTo  been  made  lot 
buUding  them  so. 


CHAPTER  in. 

Oir  tBB  TAXIOOS  XIMD8  Off  FVafc. 

Sbct.  L^wood. 


406.  The  mott  tmatnt  fwd  «■#  mmiimbtedly  wood.  It  appears  that  most  oooatriesy  be- 
fore they  were  peopled,  were  in  great  part  coteied  with  forests,  as  we  see  in  Ameiioa 
at  present ;  and  the  cutting  down  these  to  midLo  room  for  eultiration  supplied,  at  intt 
the  necessary  fiiel.  In  aneient  ttmes»  wood  was  uniTenally  used  in  England  for  this 
vurpose,  as  it  still  is  on  n  great  part  of  the  continent  of  Europe.  The  deatnietioB  of  our 
forests  by  Tarioos  causes  began  to  be  felt  as  a  serious  evil  about  three  centuries  ago, 
when,  fortunately,  the  introduction  of  ooal  more  thaa  oorapeosated  for  their  loss.  From 
the  abundance  and  cheapness  of  the  latter  substance,  wood  is  now  little  emiftoyed  as  fuel 
in  the  British  Isles,  except  by  the  poorest  clasaea,  who  in  some  parts  still  depend  upon 
the  refose  of  plantatioos.  In  many  parts  of  Franoe  wood  is  regularly  planted  for  the  fira, 
where  the  natural  woods  hsTO  been  long  since  oonaamed.  In  Britain  this  is  seldom 
practised ;  nor  would  it,  perhape,  be  generally  useful  vrtiile  coal  can  be  had ;  though  some 
have  thought  it  desirable  to  do  so,  for  the  benefit  of  the  poor. 

406.  Wicn  wood  m  n$ed  aa  fuel  for  wonmmg  oforttiwniSr  it  im  cut  into  certain  lengths 
and  laid  across  an  iron  apparatus,  called  here  dnjpv*  ^  Muiirontf  fonnerly  universally  used 
in  our  mansions,  but  which  now  are  raie|y  to  be  met  with. 

Wood  makes  a  very  cheerfol  fire,  from  its  abundant  and  bright  flame ;  but  it  con- 
sumes quickly,  and  requires  often  renewing :  on  this  account  it  is  expensive,  and  the 
labour  necessary  to  prepare  it  is  also  very  considerable.  It  is  likewise  bulky  to  store, 
and  must  be  kept  Tory  dry.  It  has  the  advantage  of  kindling  readily,  but  affords  an 
unsteady  heat    For  acme  purposes  its  flame  is  convenient,  and  for  othen  the  contrary. 

407.  Wood,  when  examinod  mraiile^,  is  seen  to  consist  of  longitudinal  fibres,  finer  ihaa 
hair,  the  interatices  between  which  are  filled  up  with  a  eeUnlar  substance,  or  tissue,  the 
disposition  of  which  varies  somewhat  in  the  different  species  of  trees,  lliis  di^tosition 
is  seen  in  any  section  across  the  tree. 

406.  TheetemtntaryprhwipUoofwhuhoUvegeUMeoeamautwilihe^ui}^^ 
in  Chap.  VII.,  Book  VII.,  to  which  we  refer  the  reader.    We  may  here  observe,  thai 
wood,  like  all  vegetable  matter,  is  composed  of  carbon,  hydrogen,  and  oxygen  ;  which, 
when  it  is  decomposed  by  burning,  are  separated  from  each  other,  and  are  reunited  is 
other  proportions,  which  eonstitnte  the  imSdocts  of  the  combustion. 

409.  When  wood  w  Imminfr,  the  hydrogen  uni^s  with  a  small  portion  of  the  oxygen» 
forming  the  gas  called  ligki  eorhomJUi  kjfdrogen,  and  it  is  the  combustion  of  this  which 
constitutes  the  flame.  (The  nature  Of  combustion  has  been  described  in  Chap.  II.,  Book 
II. ;  and  that  of  flame  will  be  treated  of  fuUy  in  Chap.  I.,  Book  lY.)  A  small  quantity 
of  other  gases  are  generated  by  the  combustion,  as  carbonic  acid  and  carbonic  oxyde,  by 
the  union  of  some  of  the  carbon  with  some  of  the  oxygen ;  but  these  are  inefiective  in 
the  production  of  light  and  heat.  When  all  these  volatile  products  are  given  off  by  the 
combustion,  if  the  fortber  burning  of  the  wood  is  stifled,  charcoal  would  remain,  which 
consists  of  the  woody  fibres  alone,  deprived  of  all  the  principles  except  the  carbon,  which, 
being  less  volatile  than  the  hydrogen  and  oxygen,  remains,  preservinf  the  original  form 
of  the  wood.  This  charcoal,  however,  is  cainble  of  being  burned  likewise ;  for  if  the 
combustion  be  suflfered  to  proceed,  it  will  all  disappear,  its  carbon  uniting  to  the  oxygen 
of  the  atmosphere,  and  thus  producing  carbonic  acid. .  As  wood  contains,  besides  the 
principles  we  have  enumerated,  a  small  quantity  of  earths,  alkalies,  metallic  substances, 
d&c,  incapable  of  combustion,  Uiese  remain  as  ashes.  (See  Chap.  II.,  Book  XXII., 
"  Laundry.")  When  wood  is  burned  in  a  chimney,  the  current  of  air  up  the  chimney 
becomes  diminished  when  the  combustion  is  nearly  at  an  end  ;  and  though  the  embere 
of  the  charcoal  still  retain  a  state  of  ignition  until  they  become  reduced  to  ashes,  yet  as 
the  fire  becomes  weaker  the  draught  up  the  flue  becomes  less,  and  then  there  is  danger 
of  the  carbonic  oxyde  and  carbonic  acid  gas  that  are  generated  from  the  charcoal 
coming  into  the  apartment,  their  weight  being  greater  than  that  of  common  air.  A 
fire  in  this  state,  therefore,  cannot  be  considered  as  healthy  to  sit  over,  and  the  air 
of  the  apartment  must  become  vitiated.  But  wood  can  give  off  no  sulphuretted  hydro- 
gen, as  it  has  no  sulphur,  like  coaL    During  the  combustion,  there  is,  likewise,  some 
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pyroligneous  acid  fanned,  the  Tapoor  of  which  grree  that  penetrating  eflbet  peenliar  to 
wood  smoke. 

410.  Tkt  heavy  Mtd  deme  woods  give  tk§  grudeH  heat,  barn  the  longeet,  and  hare  the 
densest  charcoal  To  the  dense  woods  belong  the  oak,  beech,  akler,  haiel^  birch,  and 
elm :  to  the  soft,  the  fir,  the  pine  of  dilTerent  sorts,  larch,  linden,  willow,  and  pc^iUr. 
Clement  and  Desormee  found  that  woods  give  oat  heat  in  jin^ioitioa  to  the  relaiire 
qoantitios  of  their  carbon.  . 

Under  like  dryness  and  weight,  different  woods  are  foond  to  afibrd  equal  degrees  of 
heat  in  combustion.  The  e^ct  of  wood  in  prodocing  heat  depends  much  opon  its 
dryness. 

Count  Romford  showed  that  unseasoned  wood  contains  one  third  of  water ;  and  mndi 
of  the  heat  is  expended  in  conTcrting  this  into  steam  or  mpour,  which  escapes  up  the 
chimney.  With  his  improved  boilers  he  made  twenty  pounds  of  ice-cold  water  boil 
with  ooe  pound  of  dry  pine  wood :  the  same  wood  unseasoned  produced  an  effect  less 
by  one  seventh. 

The  quantity  of  moisture  in  newly-felled  wood  amounts  to  from  90  to  50  per  cent. ; 
birch  contains  80,  oak  36,  beech  and  pine  39,  alder  41,  fir  46.  Wood  felled  for  twelre 
months  still  contains  from  20  to  26  per  cent  of  water ;  there  ia  never  less  than  10  per 
cent,  present,  even  when  it  has  been  kept  long  in  a  diy  place ;  and  though  it  be  dried  in 
a  strong  heat,  it  will  often  absorb  from  10  to  12  per  cent,  of  water.  If  it  be  too  strongly 
dried,  its  heating  powers  are  impaired. 

Trees  that  have  attained  their  maturity  without  passing  into  decay  are  the  best  for 
the  production  of  heat  when  empkiyed  as  fuel.  Thus,  the  value  of  an  elm  of  one  hnn- 
dred  years  is,  for  this  purposei  better  than  one  of  thirty  years,  in  the  proportion  of  twelve 
to  nine ;  and  of  ash  of  one  hundred  years  to  one  of  thirty  years,  as  fifteen  to  eleven. 
When  trees  begin  to  decay,  their  value  as  fuel  rapidly  diminishes; 

41 1.  The  wood  need  m  heating  ooetufor  baking  hread  generally  consists  of  small  branch- 
es of  trees,  made  into  what  are  called  fagots. 

A  fag&t  is  a  bundle  of  any  sort  of  small  wood,  consisting  of  the  spray  and  shoots  of 
trees  of  threa  or  four  years  old,  tied  closely  up  together  by  means  of  a  witht^  which  is  a 
name  given  to  very  sxnall  splittings  of  willow,  hazel,  or  some  other  pliable  wood,  twisted. 
They  are  mostly  made  up  from  the  cuttings  or  thinnings  of  underwoods  and  coppices, 
and  the  prunings  or  superfluous  branches  of  a  spray  of  hedges.  They  give  a  cl^r  and 
rapid  heat,  and  they  are  sold  to  those  bakers  or  otheis  who  use  wood.  In  making  up 
these  bundles,  the  workmen  trim  off  the  superfluous  spreading  branches  from  the  sides 
and  ends,  which  gives  them  a  neater  appearance.  The  trimmings  are  put  into  the  mid- 
dle of  the  fagot.  Formerly,  when  wood  was  the  fiiel  of  the  country,  and  before  coal  was 
used,  fagots  were  regularly  kept  as  a  part  of  the  stock  of  fuel.  As  they  kindle  readily, 
and  give  a  great  quantity  of  flame,  they  are  used  where  a  strong  and  quick  heat  is  re- 
quired ;  but,  as  they  bom  away  proportionally  soon,  they  are  not  fit  for  an  ordinary  du- 
rable fire :  in  conjunction  with  other  wood,  they  supply  the  means  of  producing  any  de- 
gree of  increase  of  heat  that  may  be  wanted.  They  require  to  be  very  dry.  On  the  Con- 
tinent, where  the  apartments  are  heated  by  means  of  stoves,  branches  of  this  Idnd  are 
much  employed  in  them. 

412.  Con€M  of  the  fir  trihe,  particularly  of  the  pine,  which  are  found  dropped  on  the 
ground  in  the  autumn  and  winter,  are  extremely  inflammable';  in  the  north  of  Italy,  these 
are  collected,  and  much  used  for  kindling  their  wood  fires,  as  they  are  easily  set  on  a 
blaze  by  the  flame  of  a  candle,  and  they  cause  the  fire  to  bum  briskly. 

413.  Wood  is  analyzed  by  dietUlation  in  etoee  veeeeUt  as  in  the  proeess  for  making  pyro- 
ligneous  acid.  The  first  product  that  comes  over  is  the  watery  vapour  or  steam  from 
the  moisture  in  the  wood,  mixed  with  pyroligneous  acid.  Next  foltows  a  considerable 
evolution  of  gas,  which  is  inflammable,  being  hydrogen  combined  with  a  small  portion  of 
carbon,  not  usually  above  half  the  density  of  coal  gas,  and  not  aflRnding  nearly  so  strong 
a  light.  Then  follows  carbonic  oxyde,  a  gas  consisting  of  eartwn,  with  its  minimum  of 
oxygen.  But  though  the  gas  from  the  combustion  of  wood,  containing  less  carbon  than 
that  from  coal,  gires  less  light,  it  gives  more  heat  than  coal  gas ;  and  hence  we  see  the 
reason  why  the  flame  of  wood  is  so  much  more  efllcacious  in  making  a  vessel  boil  than 
the  flame  of  coal.  The  purer  the  hydrogen,  the  greater  affinity  it  has  for  oxygen,  and, 
therefore,  the  more  rapidly  it  bums :  the  addition  of  carbon  to  the  hydrogen  retards  the 
combustion  and  diminishes  the  heat,  though  the  light  is  increased  by  it.  That  the  most 
intense  heat  results  from  the  attraction  of  oxygen  and  hydrogen  for  each  other  is  shown 
by  the  hydro-oxygen  blow- pipe,  in  which  a  stream  of  each  gas  coming  together  is  ignited 
at  the  point  of  contact.  The  fuel  that  contains  most  hydrogen  will  give  out  the  greatest 
quantity  of  heat.  But  to  produce  the  greatest  effect  of  fuel,  it  is  necessary  that  it  should 
be  put  in  close  vessels,  and  that  the  heat  evolved  shall  be  carried  to  one  spot,  instead  of 
being  suffered  to  radiate  and  become  dissipated  by  escaping  into  the  atmosphere.  This 
is  the  cause  of  the  great  heat  produced  by  a  few  sticks  in  such  culinary  vessels  as  the 
**  conjurors,*"  or  in  closed  fireplaces,  and  of  the  great  waste  by  boiling  kettles  over  an 
open  fire.    See  "  Culinary  Apparatus.** 
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6  414.  Tkere  are  nuanjf  caua  m  iomuHe  eamomif  where  wood,  cut  itiid  emaU  pieces,  u  the 

cheapest  fael»  a  ciiciiBistaiice  too  much  neglected.    Count  Rumlbitl  was  of  this  opin- 
M  ion ;  and  states*  that  In  yeiy  small  fires  for  some  purposes,  it  is  the  most  cleanly,  the 

t  most  coovenient,  and  most  manageable  AieL    He  found  by  eiperience  that  any  given 

e  quantity  of  wood,  burned  in  a  closed  fireplace,  gives  Teiy  near  three  times  as  much  beat 

«  as  it  would  give  if  reduced  to  charcoal,  and  burned  in  the  same  fireplace.    Another  great 

advantage  of  using  wood  for  closed  fireplaces,  is  the  quantity  of  flame  it  aflbrds,  and  the 
r  fiioility  with  which  it  may  be  kindled  and  put  out  by  a  damper. 

'  SbCT.  II. CHARCOAL. 

416.  Charcoal  is  extremely  valuable  as  a  iuel,  and  possesses  peculiar  properties.  It 
is  the  carbonaceous  part  of  wood,  or  the  carbon  alone  which  remains  after  the  other  el- 
ements, the  oxygen  and  hydrogen,  have  been  volatilized  by  combustion.  Charcosl  is  not 
any  part  of  the  wood  altered  by  burning,  according  to  the  vulgar  notion ;  but  it  existed 
in  the  wood  originally,  and  is  only  made  apptfent  by  the  escape  of  the  other  ingredients. 

416.  When  a  brtmeh  of  eharceal  i»  examined  hy  tie  mieraeeove,  it  exhibits  the  structure 
of  the  tree  in  its  living  state ;  for  what  is  the  woody  fibre  of  the  plant,  and  which  may  be 
called  its  skeleton,  is  deprived,  by  having  been  homed,  of  aU  but  its  carbon,  which  still 
remains  in  its  original  position.  Numerous  pores  may  be  seen  disposed  in  order,  and 
traversing  the  branch  lengthways,  which  are  the  vessels  of  the  plant ;  so  that  there  is  no 
piece  of  charcoal  but  might  be  blown  through.  This  may  be  best  seen  by  breaking  off  a 
piece  short.  In  a  piece  the  eighteenth  part  of  an  inch  thick.  Dr.  Hooke  reckoned  150 
pores ;  whence  he  concludes  that  in  a  piece  of  charcoal  of  an  inch  in  diameter,  there  are 
no  less  than  6,784,000  pores,  which  agrees  with  what  is  known  respecting  the  amaxing 
minuteness  of  the  tubes  of  which  plants  consist. 

417.  AWUmfk  the  charcoal  ronatiu  t^Ur  the  reet  of  the  wood  ie  eonewaed  hy  comhuetien,  it 
iff  iUelff  ae  ie  well  knownf  a  eombuetilie  body;  and  the  reason  why  it  does  not  disappear 
like  the  rest  of  the  wood  wheq  burned  is,  that  carbon  is  less  combustible  than  hydrogen, 
and  that,  in  the  process  of  caotonixing,  time  was  not  allowed  for  the  combustion  of  the 
carbon,  nor  a  sufficiency  of  atmospheric  air,  the  fire  being  checked  and  smothered  just 
in  time  to  prevent  its  destruction.  If,  however,  this  charcoal,  so  preserved,  be  a^in  ex- 
posed to  the  action  of  fret  with  free  access  of  air,  it  will  bum,  that  is,  it  will  unite  with 
the  oxygen  of  the  atmosphere,  giving  out  heat,  and  forming  a  gas,  which  is  the  carbonic 
acid  gas,  or  the  ordinary  vapour  of  charcoal,  the  sufibcating  properties  of  which  are  so 
dangerous. 

It  must  not  be  supposed,  however,  that  charcoal  consists  of  pure  carbon ;  for  it  retahM 
a  small  quantity  of  some  other  principles  in  the  wood  that  were  not  capable  of  being 
volatilized,  and  those  appear  in  the  ashes  of  charcoal  when  it  is  burned. 

418.  The  aehee  of  charcoal  eoneiet  of  eeoeral  of  the  earthet  as  clay,  silex,  and  lime,  to- 
gether with  soma  alkali  or  potaah :  sometimes  even  a  minute  portion  of  iron  is  found. 
The  ashes  of  charcoal,  or  of  wood,  for  it  is  the  same  thing,  are  much  esteemed  by  agri- 
culturists as  a  manure  for  land,  as  also  for  washing  and  scouring,  and  from  them  potash 
is  obtained.    (See  Book  XII.,  "  On  the  Laundry.") 

419.  Jn  the  eombuetion  of  charcoal  no  flame  can  appear,  for  the  flame  of  burning  wood 
arises,  as  we  have  shown,  from  the  hydrogen  of  the  vegetable ;  but,  as  that  has  been  dis- 
sipated by  the  first  combustion,  no  more  remains  in  the  charcoal  to  cause  flame. 

Whether  the  blackness  of  charcoal  is  the  natural  hue  of  the  element,  carbon,  is  uncer- 
tain, for  absolutely  pure  carbon  ia  unknown  to  us  in  a  detached  state,  except  it  be,  as  is 
supposed,  crystallized  in  the  diamond. 

420.  The  common  froceee  of  malnng  charcoal  m  thie  eaantry  ie  ae  followe :  Men  accus- 
tomed to  the  business  cut  and  cord  the  wood  in  winter :  cbarooal-buming  takes  place 
during  the  sumnter  months,  and  is,  for  the  most  part,  carried  on  in  the  woods,  to  save 
the  expense  of  carriage.  After  it  has  been  felled,  the  timber  is  cot  into  Ullets,  and  when 
it  is  become  suflteiently  dry,  the  process  of  converting  it  into  charcoal  is  begun  by  rais- 
ing a  plot  of  ground  a  little  higher  than  the  surrounding  surface,  and  bringing  it  to  a 
sightly  convex  form  by  beating  it :  thus  a  hard,  dry,  and  solid  floor  is  formed.  In  the 
centre  of  this  area  is  placed  a  circle  of  sticks,  adjoining  each  other,  and  composing  a 
vertical  hollow  cylinder  from  three  to  lour  inches  in  diameter,  and  about  six  feet  high. 
Round  this  interior  cylinder  are  ranged  successive  circles  formed  by  pieces  from  one  to 
ten  inches  in  diameter :  several  flues  are  formed  through  the  pile,  and  the  whole  is  so 
constructed,  that  it  kindles  in  a  short  time,  and  bums  very  equally. 

The  outermost  circle  is  composed  of  brashwood  and  chips.  When  the  pyramidal  pile 
measures  from  twenty  to  thir^  feet  in  diameter,  it  is  sufficiently  large.  It  would  bum 
out,  when  kindled,  into  a  vast  blaze,  and  be  quickly  consumed  to  ashes,  but  that  a  coat- 
ing is  now  laid  on  of  turf,  the  grassy  side  being  next  to  the  wood ;  and  dry  earth  is  heap- 
ed up  round  the  bottom  of  the  pile,  and  weU  rammed,  in  order  to  prevent  the  admission 
of  air.  Three  or  four  screens,  formed  of  large  hurdles  weU  stuffed  with  brushwood,  are 
also  prepared,  in  order  to  protect  the  pile  from  the  violence  of  the  wind.  All  the  prep- 
arations being  now  completed,  the  pUe  is  kindled  by  dropping  lighted  chips  down  the 
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iMllow  oylinder  in  tbe  Motra,  wUeh,  in  praporiioi^  m  they  an  oeumiiad,  axe  mpfHied 
by  others  during  tbe  fint  three  or  fonr  days,  at  the  end  ef  which  period  the  kiodlinff  o# 
the  pile  ia  oom^ted.  Tbe  top  ef  the  eylinder  ia  now  deaed,  aad  a  row  o£  bolea,  eaoh 
about  two  inches  in  diaaieter,  ia  pieroed  at  tbe  baae  of  tbe  pUe»  by  which  the  reqniaifte 
quantity  of  air  is  supplied,  and  a  passage  ia  afforded  for  the  smoke  aad  Tapour.  Wben- 
ever  the  white  watery  aniake  ia  sucoMded  hy  thin  bl«e  and  tranaparant  smoke,  which 
may  take  place  in  bbont  a  fortnigbt*  it  ia  reckoned  thai  all  tbe  wateiy  aad  Tolatiie  part 
is  dissipated,  and  that  the  burning  of  the  ooaly  matter  ia  eommencing ;  therefore  tbe 
fire  must  be  stopped.  The  holes  are  now  all  closed  in  succession,  and  the  pile  is  cotcf- 
ed  over  with  earth  as  accurately  as  possible,  till  the  fire  is  completely  extinguished,  go- 
ing out  for  want  of  air.  The  pile  ia  now  aUowed  to  ceol,  which  requires  many  days ; 
for  ehaicoal,  being  a  Tcry  bad  oonduotor  of  heat,  tbe  pile  remaioa  long  red  hot  in  the 
centre,  and  if  opened  in  thia  state,  will  imoMdiately  bum  with  fiiry. 

431.  /«  France  thsy  uae  a  greai  ietU  ef  eharcmt  for  mtMjf  jnuyoBett  ftrdeulmrfy  ti»  their 
kiiaktHM.  In  tbe  forest  of  Benon,  near  Reohelle,  great  attentioa  ia  paid  to  the  maanfiM^ 
tare  of  it.  It  ia  there  made  from  tbe  black  oak,  and  ia  aobl  above  SO  per  cent,  dearer 
than  any  other.  It  ia  made  in  beapa  ooTcred  with  tart;  aeariy  in  tbe  manner  deacribed 
above.  An  improTement  baa  lately  bees  made  in  ita  manaftetars,  by  filling  in  all  tbe 
interstiees  of  the  heap  of  wood  to  be  charged  with  powdered  ebarooal.  Tbe  quality  of 
tbe  fuel  made  in  this  manner  is  equal  to*cyUnder  ebarooal,  and  the  quantity  ia  one  fifth 
by  weight  greater  than  in  the  naual  method. 

432.  OkMrcoalforordikajy  jmrp$§is  is  wude  m  tiU  apMi  4Uir,  as  olsss  dneribed ;  but  wben 
it  is  required  of  greater  punty  than  oommon,  aa  for  tbe  asaaofaetora  of  gunpowder,  ik€ 
cktrrimg  is  performed  in  eloeed  iron  e^Undore,  fixed  ia  maaoaiy  orer  a  grate :  this  is  fur- 
nished with  a  door  at  one  end  that  can  be  aeeorately  cloaed,  and  terminating  in  tbe 
other  in  a  curred  pipe.  The  cylinder  ia  filled  with  piecea  of  tbe  willow,  elder,  and  other 
aquatic  woods.  When  the  fire  is  lighted,  the  volatiJe  prodoeta  eocape  though  the  pipe, 
and  the  charcoal  remaina  in  tbe  eyhnder.  Lately,  the  piaking  of  ebarooal  in  etoeed 
▼easels  baa  been  oonrerted  into  profit  by  eollectiBg  pyroligneoaa  aeid  in  tbe  proceaa, 
fiom  which  Tinegar  ia  made.  But  it  ia  reasarkable  that,  though  the  chareoal  made  in 
this  manner  ia  so  superior  for  makmg  gunpowder,  yet  it  ia  not  ao  weU  ealonlated  for 
aome  other  purposes.  It  ia  not  of  half  the  apeeific  gravity  of  the  ebarooal  whieb  is  made 
out  of  doom  in  tbe  oommon  way,  oovered  up  with  turf ;  tbe  asakers  of  iron,  particulaity, 
will  not  buy  it. 

423.  Charcoal  vartee  in  its  qualiiy,  not  only  according  to  the  moat  or  leaa  jndicioiu 
modea  of  manufiustore,  but  bkewiae  aooording  to  tbe  nature  of  the  wood  it  ia  made  from. 
The  haidest  woods,  as  oak  and  beech,  make  tbe  beat  ebarooal  for  fuel ;  while  that  from 
the  softer  woods,  aa  the  willow  aad  the  alder,  ia  moat  proper  for  midting  gunpowder* 
erayonai  polishing  copper  platea,  toothpowder,  and  medical  purposes.  That  commonly 
sold  in  London  is  pile  burned,  and  made  of  oak,  beecb,  and  basal :  sometimes  willow 
charcoal  is  mixed  with  it. 

424.  The  great  amoemenee  of  ekortoal  for  orimeaif  operaHaao  has  rendered  its  employ- 
ment almost  quite  necessary  in  some  of  tbe  processes  q£  cooking,  particularly  in  the 
French  manner.  By  its  means  a  fire  may  be  mlade  in  any  part  of  the  kitchen,  as  it  gives 
BO  sasoke,  kindles  readily,  and  bums  with  very  little  dnagbt  of  air,  continuing  tiU  tbe 
whole  is  burned  out 

It  bums  away  very  quickly,  requirea  frequent  renewal,  and  in  very  expensive ;  but  ia 
the  best  fiiel  where  a  very  regular  beat  ia  required,  aa  in  stewing.  It  is  particularly  use- 
ful in  some  furnaces,  as  it  gives  a  strong  heat,  and  makea  no  cbakers. 

435.  Although  chareoal  gtoeo  nr  amoke,  it  ohemUL  never  heforgoUtn  that  ito  eomiuotien  can- 
not goon  without  the  formation  of  earhome  aeid  gae,  tbe  (ungerous  nature  of  which  hae 
been  explained.  This  gaa,  indeed,  being  heavier  than  atmoapberic  air,  generally  occu- 
piea  tbe  lowest  place  in  the  apartment,  and  ia,  perhaps,  almost  always  below  the  level 
of  ordinary  breathing ;  yet  a  certain  quantity  csnaot  fiul  to  mingle  with  the  air,  and 
reader  this  unwholesome  to  breathe.  The  air  arising  from  charcoal  when  burning  is  aa 
dear  and  invisible  as  coounon  air ;  bat  thia  very  circumstaace  preventa  us  from  per* 
eeiving  its  presence,  and  it  may,  therefore,  prove  highly  dangerous  before  we  are  aware 
of  it.  The  air  rising  from  coal  or  any  other  fiiel  likewiae  oonftaina  much  carbonic  acid ; 
but  the  araoke,  which  always  aocompaniea  it,  givea  warning,  and  becomes  highly  dia- 
agreefl(ble  be£Enre  it  is  dangorous.  Thia  is  not  tbe  case  witb  tbe  vapour  of  burning  char* 
coal ;  hence  so  many  fat^  aocidenta  from  its  use  in  confined  phuses,  where  there  is  no 
fine.  The  first  sensation,  when  it  has  become  dangeroua,  ia  a  alight  aease  of  weakness : 
the  limbs  seem  to  require  a  little  attention  to  prevent  failing.  A  slight  giddinees,  ao- 
oompanied  by  a  distinct  feeling  of  a  fUiah  or  glow  on  tbe  face  and  neck,  sucoeeda. 
Soon  after,  the  person  becomes  drow^,  wishes  to  sit  down,  bnt  commonly  faUa  on  the 
floor,  insensible  of  all  about  him,  and  breathes  strong,  snoring  aa  in  apoplexy.  If  tbe 
person  is  alarmed  in  time,  and  eacapea  into  tbe  open  air,  he  is  ooounonly  seized  witb 
a  violent  headache,  which  gradually  abatea.  But  wben  the  effect  ia  completed,  aa 
above  described,  death  very  aoon  enauea,  unleaa  relid*  be  obtained.     In  ahorti  the 
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ethd  18  mdToeatiOD.  Tbe  moat  pnideBt  tveatmeiil  in  a  one  m  Mmdent  of  thk  kind 
is  to  take  off  a  qaaatity  of  blood  immediatelly,  and  throw  cold  water  on  the  bead  re- 
peatedly. A  atroog  attmolus,  such  ae  haitahoni,  applied  to  the  feet,  haa  alao  a  Teiy 
good  esect.  ' 

426.  'Butdu  iU  u$e  MS  a  futl,  ekamoal  poMtUMCs  mpktoI  properties  which  qoalify  it  to 
render  very  important  services  in  the  arts.  Its  indestructibility  renders  charring  the 
outside  of  wood  that  is  to  be  driven  into  the  groand  a  very  uaefiil  praotioe.  Its  tendency 
to  absorb  various  gases  makes  it  very  aervioeable  in  preventing  putrefaction ;  it  is  ao- 
cordiogly  ooe  of  the  beat  preservers  of  meat  for  a  short  time,  and  will  even  remove  a 
slight  taint  when  meat  has  been  kept  toe  long.  (See  *<  Preservation  of  Food.")  U 
makes  an  esoellent  toothppwder. 

Its  nonconducting  property  renders  H  very  oaeAd  on  many  oocasions  for  confining  healt. 
It  has  also  the  property  of  fteeing  many  liquors  ftom  their  empyreumatic  flavour,  and  also 
of  depriving  them  of  colour. 

SSCT.   in.— COAL. 

4S7.  This  snbstanoe,  sometimes  distinguished  by  the  term  pUsoal,  and  now  the 
moat  important  fuel  in  the  world,  bad  not  been  in  use  above  three  oenturiea.  Vast 
strata  of  it  are  found  deep-seated  in  the  earth,  and  it  is  raised  by  the  regular  operations 
of  mining.  Notwithstanding  Us  situation  would  appear  to  present  great  difliculties  to 
the  supposition,  yet  it  is  now  completely  asoertained  that  it  has  been  formed  from  vast 
collections  of  vegeiakU  matter  that  have  got  together,  and  been  sobjeded  to  the  action 
of  water,  compression,  and  other  causes,  but  in  what  particular  manner  time  haa  wrought 
so  great  a  diange  is  not  distinetly  understood.  The  analysis  of  coal  is  not  very  differ* 
ent  from  that  of  vegetable  matter  in  general :  each  oeoaists  chiefly  of  carbon,  hydrogen, 
and  oacygen ;  only  the  latter  exists  in  moeh  smalfer  proportion  in  coal  than  in  recent 
vegetables,  and  coal  contains  a  little  ammonia,  sulphur,  mid  a  good  deal  of  earthy  mat- 
ter. The  hydrogen  of  ooals  is  exhibited  in  the  gas-light,  and  the  oartxm  in  the  coke, 
which  remains  after  the  distillation  of  the  gas.  (See  **  Illumination  by  Coal  Gas,"  Chap, 
v..  Book  IV.) 

The  superiority  of  eoal  over  every  other  combustible,  for  domestic  as  well  as  many 
other  purposes,  is  now  generaOy  acknowledged.  The  chief  objeetion  to  it  seems  to  be 
the  smoke  it  sends  out,  which  blackens  or  stains  the  surrounding  objects  to  a  great  de- 
gree, and  even  in  our  apartments. 

429.  Ths  coal  of  every  afferent  eoal-/ieldt  idmsst  of  eesrii  pU,  d^ere  m  some  partieulars ; 
but  we  may  conveniently  class  them  all  into  three  kinds :  1.  Caking  coals,  called  also 
bituminous  coals.  8.  Open  burning,  or  noncaking  ooals.  8.  Anthracite,  or  nonbitu- 
minous  ooal. 

429.  Caking  coals  are  those  which  soften  vrith  the  heat,  and  partly  melt  like  pitch  or 
bitumen,  throwing  out  at  the  same  time  jets  of  very  bright  flame.  Small  coal  of  this 
kind  will,  by  melting,  run  together,  and  bind  into  a  hud  maas  that  requires  being  broken 
by  the  poker  to  admit  ftesh  air,  otherwise  it  would  not  continue  to  bum.  Caking  coal 
is  the  kind  that  is  mostly  used  in  London,  and  it  is  brought  chiefly  from  Northumberland 
and  Durham,  where  there  are  extenaive  eoal  mines.  The  whole  goes  by  tbe  name  of 
Newcastle  eoals^  that  being  the  place  where  the  greatest  quantity  is  shipped ;  and  it  ia 
sometimes  cafled  sea  eoalf  being  brought  by  sea.  The  best  of  the  Newcastle  coals  lor 
domestic  use  is  from  .the  pits  called  WaUsnuL :  they  burn  with  a  very  white  and  brilliant 
flame,  and  do  not  eake  so  hard  as  some  others.  The  small  coal  of  this  kind  is  what  is 
used  by  the  blacksmiths.  The  Tanfield  miwr  coals  are  the  strongest,  and  cake  the  hard- 
est :  they  are  mostly  used  in  furnaces. 

Catmel  coal  is  a  much  rarer  variety  of  the  bituminous  sort,  that  burns  with  a  very 
bright  white  flame,  and  is  employed  by  the  poorer  people  in  the  north  for  affording  light 
instead  of  candles,  "cannel"  being  the  mode  of  pronouncing  *'  candle"  in  the  norSi.  It 
does  not  soU  the  fiogera,  and  is  sometimes  turned  on  the  lathe  into  various  ornaments. 
When  put  into  the  fire  it  is  apt  to  split  and  fly  out,  but  is  sometimes  mixed  with  other 
coal,  on  account  of  the  flame  which  it  affords.  Scotch  coal  is  generally  of  a  large  kind : 
some  of  it  is  a  strong,  well-burning  coal,  but  not  neariy  so  bituminous  as  the  Newcastle. 
It  is  scarcely  known  in  London. 

430.  Open^buming  eoal,  called  also  cherry  eoal,  is  much  lees  bituminous  than  the  New- 
castle, gives  much  flame  and  ashes,  but  does  not  cake.  The  Shropshire  coal  is  of  this 
kind.  This  coal,  which  gives  a  white  ash,  is  convenient  for  burning  in  a  chamber  in 
summer,  because  a  very  small  fire  will  keep  in ;  whereas  with  a  strong  coal  the  fire  re« 
quires  freouent  attention.  From  this  ciroumstance  the  cherry  coal  is  often  very  useftd 
to  an  invalid. 

431.  Antkradu  ia  a  ooal  very  different  ia  its  properties  from  all  the  olhera.  It  con- 
sists almost  wholly  of  carbon,  without  any,  or  at  least  very  little,  hydrogen :  conse- 
quently it  gives  no  flame  nor  smoke ;  nor  can  it  aflbnd  any  gas.  It  is,  indeed,  nearly  a 
mineral  charooal,  and  diObn  little  firom  ooke,  w4iich  it  reaemblesMn  most  of  its  proper- 
ties, though  very  unlike  in  qipearanee,  for  it  is  smooth  in  its  flracture,  and  has  a  high 
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shining  Instre,  superior  to  that  of  the  richest  Newcastle  eoal,  and  does  not  sofl  the  fin- 
gers. It  is  difficult  to  kindle,  and  cannot  be  burned  in  an  open  grate  without  an  ad- 
mixture of  bituminous  or  Newcastle  coal ;  but  it  may  be  easily  burned  in  close  stoTes 
or  furnacesr  Abundance  of  it  ft  found  in  South  Wales,  and  it  begins  now  to  be  brought 
to  London  for  stOYCs.  It  is  liltewise  used  for  drying  mah,  and  in  breweries,  distil- 
leries, dec. 

Anthracite  is  known  by  scTeral  other  names,  as  hUnd  coal,  cvlm,  ttone  coal,  Swanaem 
coal,  and  glance  coal.  This  coal  is  also  dug  at  Kilkenny  in  Ireland ;  and  vast  quantities 
aie  found  in  Pennsylvania,  where  it  has  been  for  some  time  employisd  in  the  iron  mana- 
iacture,  for  which  purpose  it  is  now  likewise  used  in  Sooth  Wales. 

432.  When  coaU  are  dug  they  are  liable  to  he  broken  more  eir  lue ;  hence  there  is  always 
a  Quantity  of  fragments,  which  constitute  the  small  coal.  When  the  coal  is  bituminous, 
and  of  the  best  kind,  this  small  coal  is  still  useftil,  as  it  will  cake  together,  and  is  par- 
ticularly desirable  for  the  blacksmith's  forge ;  but  when  the  coal  is  little  bituminous,  as 
the  Shropshire,  this  small  coal  does  not  cake,  and  it  is  then  of  little  value.  It  is  cus- 
tomary in  all  coal  to  separate  the  large  from  the  small  by  screening ;  and  the  small  is 
sold  at  a  much  lower  rate,  under  the  name  of  elaek.  It  is  no  uncommon  thing  for  dis- 
honest dealers  to  mix  some  of  this  slack  with  good  coals,  though  some  of  it  is  scarcely 
combustible. 

433.  The  vriee  of  coaU  to  the  conntmera  m  London  is  said  to  be  considerably  enhanced 
by  a  class  of  middle  men,  who  are  called  in  the  trade  Braea-plaie  coal  merehaiio.  These 
consist  principally  of  merchants'  clerks,  gentlemen's  servants,  and  others,  who  have  no 
wharf  of  their  own,  but  merely  receive  oMers  and  transmit  them  to  some  true  coal  mer- 
chant, who  sends  in  the  coal  from  his  wharf:  all  that  is  effected  by  the  brass-plate  coal 
merehant  being  to  receive  a  handsome  commission  for  his  agency,  with  this  attending 
circumstance,  that  the  coals  are  likely  to  be  of  an  inferior  quality,  with  the  means  of  re- 
dress being  rendered  more  difficult.  In  ordering  coals,  therefore,  it  would  be  prudent 
not  to  deal  with  any  but  those  who  actually  keep  wharves  of  their  own. 

434.  To  derive  the  greatest  advantage  from  men  coal  free,  it  is  necessary  not  only  that 
the  fuel  should  be  well  selected,  but  that  the  fire  should  be  properly  managed.  It  is  not 
sufficient  that  the  coal  bums  well ;  for  it  may  do  so  without  giving  so  much  heat  to  the 
apartment  as  if  it  were  managed  differently.  Here,  again,  we  shall  find  that  by  resort- 
ing to  a  few  principles  we  shall  comprehend  more  clearly  what  is  the  best  practice. 

We  explained  above  that  air  is  essential  to  combustion,  and  that  it  is  by  the  decom- 
position of  the  air  during  this  process  that  heat  is  evolved :  it  follows  from  this  that  to 
throw  out  the  most  heat,  the  fuel  should  be  so  arranged,  that  the  air  shall  have  free  ac- 
cess to  every  part ;  care  should,  therefore,  be  taken  that  the  eoals  do  not  lie  in  too  com- 
pact a  body,  but  that  interstices  should  be  left  that  the  air  may  penetrate  thrsogh  the 
fire. 

435.  Lighting  a  fare  may  appear  so  simple  and  well-known  a  process,  that  it  may  be 
thought  quite  superfluous  to  give  any  directions  respecting  it ;  and  yet  how  often  do  we 
suffer  the  inconvenience  of  seeing  the  fire  go  out  soon  after  it  has  been  lighted  1  Per- 
haps few  circumstances  try  one's  patience  more  than*to  witness  abortive  attempts  at 
lighting  a  fire.  To  do  this  methodically,  a  basket  should  be  provided,  with  a  separation 
into  two  parts ;  one  for  paper  or  wood  shavings,  the  other  for  wood  split  and  cut  into 
proper  lengths.  If  the  paper  is  put  on  the  bottom  of  the  grate,  as  is  frequently  done,  and 
the  wood  in  too  large  pieces,  the  iron  of  the  grate  abstracts  the  heat  so  much  from  the 
commencing  flame  that  it  will  not  have  strength  enough  to  kindle  the  wood ;  or  if  it  does 
take  fire,  the  combustion  is  too  feeble  to  set  fire  to  the  coals  that  are  heaped  upon  it. 
The  better  way  is  to  have  some  pieces  of  very  choice  inflammable  coal,  and  to  lay  a  few 
pieces  at  first  on  the  bottom  bars,  but  without  covering  them  entirely ;  then  lay  on  the 
paper  or  shavings,  then  the  wood,  and  on  that  some  pieces  of  round  coal  of  the  site  of 
eggs,  and  no  small  coal :  when  the  whole  is  kindled,  let  it  bum  up  before  any  more  coal 
is  added.  If  the  small  coal  be  put  on  at  first,  it  is  sore  to  choke  the  fire  by  filling  up  the 
vacancies,  and  preventing  the  air  from  having  access  to  the  centre.  The  coal  laid  at  the 
bottom  will  take  fire  by  the  time  that  the  wood  is  nearly  burned  out,  and  will,  by  its 
flame,  keep  the  fire  alight.  If  a  fire  is  thus  laid  and  kindled,  there  is  no  reason  why  it 
should  go  out,  and  it  ought  to  bum  up  with  certainty  when  left  to  itself  Some  have 
recommended  to  have  kindling  balls  made  of  coal,  mixed  with  some  very  inflammable 
substance ;  but  as  these  have  not  come  into  use,  it  will  do  very  well  to  select  some  of 
the  best  ordinary  coals,  that  take  fire  very  readily,  which  may  be  bad  of  the  coal  mer- 
chants, and  kept  for  the  purpose  of  lighting  fires :  Ihe  trouble  of  this  will  not  be  great, 
and  may,  in  some  situations,  prevent  much  annoyance.  It  has  often  been  condemned 
as  a  bad  plan  to  throw  too  much  coals  on  the  fire  at  a  time,  as  by  this  a  great  deal  of  the 
hydrogen  is  distilled  off,  and  escapes  up  the  chimney  without  catching  &%,  which  is  ab- 
solute waste.  That  some  hydrogen,  which  we  may  call  the  most  inflammable  part  of 
the  coal,  does  generally  escape  unbuned  in  open  fires,  we  may  convince  ourselves  of  by 
holding  a  piece  of  lighted  paper  in  some  of  the  smoke  which  is  rising  from  the  fire  where 
there  is  no  flame ;  we  shall  perceive  that  sometimes  a  flame  will  instantly  appear,  owing 
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to  the  escaping  hydrogen  being  «et  fira  to.  To  manage  a  flie  in  the  beet  manner,  little 
hydrogen  should  escape  ap  the  floe,  otherwise  there  is  a  loss  of  fuel.  We  may  here  re 
peat,  that  the  manner  in  which  open  fires  warm  apartments  is  by  the  radiant  heat  al  ^ 
most  entirely.  We  should,  therefore,  prevent  the  front  of  the  fire  tnm  being  clogged 
with  unhumed  coals,  while  the  combustion  is  ^ing  on  in  the  centre ;  the  front  should 
be  of  a  glowing  red,  since  that  is  the  condition  m  which  the  fire  throws  out  most  radiant 
heat.  To  promote  this,  some  persons  have  employed  brick  balls  to  put  into  the  fire,  and 
when  these  are  well  managed,  they  do  assist  in  throwing  out  radiant  heat  by  becoming 
red  hot ;  but  they  require  much  care  and  attention,  as  they  are  apt  to  collect  together  and 
choke  up  the  fire,  thus  doing  more  harm  than  good :  we  cannot,  therefore,  recommend 
them.  Much  of  the  comfort  and  advantage  of  open  fires  depend  upon  the  quality  of 
the  coals :  they  should  not  be  too  bituminous,  otherwise  they  cake  so  fast  as  to  require 
frequent  stirring  and  breaking.  Bad  coals  leave  too  much  aabes,  and  are  nol  inflammable 
enough ;  also,  though  cheap,  they  are  far  from  being  economical ;  and  we  may  here  re- 
peat the  advantage  of  having  the  fire  bum  against  brick  instead  of  iron.  In  abort,  to 
arrange  a  fire  well  requires  some  judgment,  and  is  interesting  to  those  who  can  perceive 
it  as  a  constont  exemplification  of  the  chemical  laws  of  nature. 

436.  CooIm  art  tu  present  sold  hv  iffcighi ;  and  by  a  lato  act  of  Parliament,  nnder  a  penalty 
of  £10  to  the  carman,  and  £90  to  the  vender,  a  perfect  machine  must  be  carried  for 
weighing  coals.  The  correctness  of  any  machine  may  be  easily  tried  by  putting  a  OOlb. 
weight  into  each  scale,  and  see  if  it  fairly  balances.  By  the  same  act  it  is  ordered,  that 
machines  and  weights  should  be  kept  at  the  dififerent  watchhouses  and  pdioe  ^stations, 
for  weighing  any  coals  about  which  there  may  be  any  dispoto,  and  power  is  extonded  to 
any  two  justices  of  peace  to  appoint  other  places  for  the  same  purpose. 

when  the  coals  are  shot  down  into  the  coal  cellar  through  the  circular  aperture,  they 
form  a  conical  heap  under  it ;  and,  as  is  always  the  caae  with  loose  matorials,  the  largest 
pieces  roll  farthest  down  on  thA.  outside  of  the  heap,  the  smaUest  occupying  the  top. 
Were  the  coals  to  be  used  from  this  heap  as  it  is  formed,  the  result  would  be,  that  idl . 
the  large  pieces  of  coal  would  be  used  first,  and  towards  the  last  there  woold  be  only 
small  coals.  To  prevent  this  inconvenience,  a  peiaon,  called  ^tnmmer^  is  sent  by  the 
coal  merchant,  whose  business  it  is  to  mix  the  small  and  large  together  property  by 
throwing  the  whole  into  the  end  of  the  vault ;  but,  nnlcfss  tiie  trimmer  be  looked  after, 
he  is  very  apt  to  neglect  doing  this  properly,  his  only  object  too  often  being  to  keep  them 
within  the  door  of  the  coal  cejiair,  without  caring  whether  they  are  mixed  or  not,  although 
this  is  of  much  consequence  to  their  burning  well.  This  man  is  paid  8d.  per  ton  by  the 
coal  merchant ;  and  it  is  proper  for  some  one  to  see  that  he  does  his  duty. 

437.  The  wmpUu  decomposition  ef  cool  is  explained  in  Chapter  II.,  Book  II.,  when 
treating  on  <*  Combustion  r  and  in  Chapter  V.,  Book  IV.,  '*  Oaa  light'* 
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438.  Coke  is  prepared  from  coal  by  deprioiing  it  of  Us  hydrogen ;  conaequently,  eeke  can 
give  neither  flame  nor  smoke.  It  is,  in  fact,  to  coid,  what  charcoal  ia  compared  to  wood, 
and  is  prepared  by  a  similar  process.  When  made  on  the  great  scale,  for  smelting  iron, 
the  cofd  IS  laid  in  heaps,  covered  over  with  earth  and  clay,  and  aet  fire  to :  a  smothering 
combustion,  having  very  Uttle  access  of  air,  causes  the  hydrogen  to  separato  from  the 
ooal,  without  the  carbonaceous  part  being  consumed,  as  in  the  making  of  oharcoal ;  and, 
when  this  is  efiectod,  the  fire  is  put  ovt,  and  what  remains  is  coke.  A  great  quantity  of 
X\dB  combustible,  and  particularly  that  which  is  chiefly  employed  for  domestic  purposes  hi 
London,  is  what  remains  in  the  iron  retorts  after  the  gas  has  been  extracted  firom  the  coal 
for  illumination ;  and  this  is  superior  for  domestic  use  to  that  made  in  the  large  way  for 
amelting. 

439.  Coke  has  the  advantage  of  giving  out  an  intense  radiant  heat,  without  amy  smoke,  and 
is  therefore  particularly  convenient  for  many  purposes.  It  is,  in  fact,  a  mineral  char- 
coal, being  the  carbonaceous  part  of  the  vegetable  substance  from  which  the  coal  was 
formed ;  but  the  woody  structure  is  no  longer  visible,  as  in  charcoal.  It  fts  likewise  more 
dense  Uian  charcoal,  containing  more  carbon  in  the  same  compass,  and  therefore  capa- 
ble of  afibrding  a  longer  continued  heat.  From  the  clearness  with  which  it  bums,  and 
the  intensity  of  its  radiant  heat,  it  ia  excellent  for  certain  operationa  of  the  oook,  where 
a  bright,  clear  fire  is  wanted,  as  broiling,  roasting,  dus. ;  but  it  is  difficult  to  kindle,  and 
does  not  answer  well  in  a  jpate  without  an  admixture  of  coal ;  but  theae  two  together 
make  the  strongest  fire.  Coke,  however,  leavea  a  great  deal  of  ashes.  It  is  ^so  con- 
venient to  mix  with  coals  that  are  very  bituminous,  to  prevent  their  caking,  together  too 
much.  Some  attention  is  required  in  trjring  any  particular  kind  of  fuel,  as  each  demands 
a  peculiar  management.  Coke,  when  used  in  an  open  fire,  should  be  broken  of  the  sixe 
of  a  goose  egg,  and  laid  on  the  top  of  the  fire,  when  it  has  burned  well  up ;  the  pieces 
will  collect  the  radiant  heat  that  would  have  escaped  up  the  chimney,  and  soon  them- 
selves become  red  hot,  in  which  state  alone  they  are  enective.  Care  should  be  taken 
that  they  do  not  get  in  front  of  the  fire  before  they  are  red  hot,  aa  they  will  eniky  obstraet 
the  rays  of  heat 
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140.  Then  i$9&mt  Hfetente  m  the  itUMtttff  mti,  eemeqmenilf^  tn  the  $ireng^  of  the  eofte, 
ftooordiog  to  the  kind  (m  coal  from  which  it  is  prodoced,  or  the  mode  of  prepariog  it.  The 
heaTiest  gives  the  most  heat,  and  wiU  Uvt  longest ;  hot  that  which  i»  shining  and  light 
will  bam  most  readily. 

441.  Jits  a  fioiion  wUk  tome  thai  eofte  t#  mere  euiphnrmte  than  coal ;  bat  this  is  hnpossi- 
ble,  since  ihe  Tcry  object. of  coking  coal  for  smeltmg  iron  is  to  deprive  it  of  its  sulphur, 
which  is  dissipated  in  the  coking ;  and  the  same  eflhct  takes  place  when  it  is  left  after 
the  coal  gas  has  been  taken  from  the  coal.  C<^  burned  by  itself  has,  howeTcr,  all  the 
bad  qualities  of  charcoal,  of  giving  out  carbonic  acid  gas,  which,  if  the  purtent  or  draught 
np  the  chimney  is  not  sufficient,  will  fall  down  into  the  apartment ;  but  while  it  is  burn- 
ing in  a  fireplace  there  is  no  danger  of  this,  as  the  current  upward  carries  the  carbooie 
acid  along  with  it. 

442.  In  very  mUL  loMfAcr,  patting  some  coke  on  the  fire  is  a  decided  improrement,  from 
the  greater  heat  thrown  out  than  can  be  given  by  coal  alone.  Coke  is  also,  in  many  cases, 
eoonomioal,  when  properly  managed.  The  heating  power  of  good  coke  is  to  that  of  pit- 
coal  as  76  to  69. 
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443.  J^sal,  eemaimeM  eatied  turf  hut  improperly ,  is  a  fuel  much  employed  in  many  coun- 
tries ;  although  in  Eng^nd,  from  the  abundance  of  coal,  a  much  superior  substance,  it  is 
little  esteemed.  Nevertheless,  it  is  the  only  fuel  which  the  poorer  classes  can  procure 
in  parts  of  the  north  and  west  of  Scotland,  and  a  great  part  of  Ireland.  In  many  parts 
of  Holland  there  is  no  other  fuel ;  and  in  several  districts  of  France,  Gennany,  and  other 
kingdoms  of  Europe,  where  ooal  and  wood  are  scarce,  the  poorer  inhabitants  bum  nothing 
but  peat. 

444.  Peat  ie  a  vegeteUe  proiuctum  comparatively  recent.  In  low  groonds,  and  some- 
times even  on  the  flat  summits  of  hills,  where  the  water  cannot  ran  oflT,  certain  plants 
peculiar  to  such  situations  accumulate,  and  grow  on  each  other.  When  these  decay, 
they  are  converted  into  the  substance  called  peat ;  and  sometimes  this  growth  is  in- 
creased by  fidlen  trees,  lyhich,  by  rotting,  add  to  the  peaty  matter.  If  a  portion  of  peat 
be  examined,  it  will  be  found  to  consist  slmoet  entindy  of  the  roots,  stems,  and  leaves, 
of  small  plants  matted  together,  And  changed  into  a  dark-brown  substance.  The  accu- 
mulation of  peat  in  some  countries,  called  peat  moeeee  and  peat  hore^  are  sometimes  many 
miles  in  extent.  Their  depth  varies  from  a  few  feet  to  several  yards,  and  it  is  certain 
that  they  have  required  many  ages  for  their  growth ;  but  peat  still  continues  to  form 
when  circumstances  are  favourable.  The  substance  of  peat  is  soft  when  in  the  peat 
moas,  and  is  easily  cut  with  a  spade,  by  which  it  is  formed  into  pieces  of  the  shape  of 
large  bricks :  these  are  exposed  to  the  air  \  and,  when  they  ure  dried,  they  are  very  firm 
and  inflammable. 

445.  Peatt  as  a  fuel,  being  loose  and  spongy  in  its  texture^  compared  with  more  solid  kinds^ 
is  not  so  fit  to  be  empkiyed  for  the  production  of  strong  heat,  as  it  is  too  bulky,  and  bums 
away  too  fast ;  but,  when  we  desire  to  keep  up  a  long-continued  and  extremely  gentle 
heat,  we  can  scareely  use  anything  better  than  peat.  There  is  a  veiy  great  difference 
in  the  quality  of  this  fuel.  Some  of  it  is  very  light  and  spongy,  of  a  brown  colour,  ap- 
pearing to  consist  of  a  mass  of  the  fibrous  roots  of  plants  and  dead  leaves,  dec.  This 
kind  bums  readily,  but  consumes  rapidly.  The  best  peat  is  compact  and  heavy,  of  a 
brownish  black  colour,  with  scarcely  any  vestiges  of  its  vegetable  origin  remaining.  This 
last  is  an  excellent  fuel,  gives  a  steady  heat,  though  mild  and  gentle,  with  a  brilliant  white 
flame,  and  does  not  require  so  much  attention  as  wood ;  but,  when  lighted,  preserves  the 
fire  a  long  time,  and,  when  red  hot,  bears  to  be  moved  about :  stiU,  it  consumes  much 
faster  than  coal. 

446.  The  smoke  of  peat  is  copioiis  and  penetrating,  and  afifbcts  the  eyes  like  the  smoke 
of  wood.  It  gives  an  odour  disagreeable  to  those  who  are  not  accustomed  to  it,  owing 
to  the  pyroligneous  acid  which  is  disengaged.  As  this  smoke  occupies  the  upper  part 
of  the  cottages  ^ere  chiefly  it  is  burned,  it  is  less  felt  by  sitting  down.  It  likewise  im- 
parts a  peculiar  empyreumatic  smell  to  everything  it  comes  in  contact  with,  which  ad- 
heres with  great  obstinacy ;  but  this  smoke  is  well  adapted  Tor  curing  some  kinds  of 
meet  and  fish,  imparting  to  them  a  peculiar  flavour,  much  esteemed. 

447.  The  best  and  densest  peat  is  generally  found  at  the  bottom  of  the  peat  mosses,  being 
older,  and  subjected  to  most  pressure.  In  fhrm-houses  and  cottages,  peat  is  usually 
bnmed  upon  the  hearth,  which  cannot  be  done  with  coal ;  and  when  it  is  dry,  good,  and 
properly  disposed  or  built  up,  it  blazes  and  makes  a  cheerful  fire,  which,  from  its  low  sit- 
uation on  the  ground,  diffuses  a  great  deal  of  warmth.  The  best  kind  burns  very  well 
in  a  grate,  but  the  quantity  of  ashes  it  makes  renders  it  inconvenient  in  this  way ;  where* 
as,  on  the  hearth,  the  ashes,  instead  of  being  inconvenient,  are  extremely  useful  to  poor 
people  in  various  processes  of  their  cookery.  Hot  peat  ashes  are  excellent  for  roasting 
fish,  eggs,  dec. ;  and  likewise  for  stewing,  and  any  kind  of  cookery  that  requires  a  mild 
heat.    In  this  respect  it  approaches  to  charcoal. 

448.  Peat  is  not  well  adcqited  for  fumaees,  or  any  fires  where  the  dnught  is  vety  quick 
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it  it  consumes  too  ftst.    It  has  been  calenlated  by  Clement  and  Desonnes  tnat  it  gires 
jnJ^  one  fifth  of  the  beat  afRnrded  bj  an  equal  weight  of  charcoal. 

449.  A  pncuM  ku  Uudy  bun  trttd^  which  promises  to  render  peat  more  available  aa 
Ibel.  The  peat  is,  when  soft,  pot  into  a  powerfhl  press,  by  which  the  water  is  expelled, 
and  the  parts  brought  close  together.  One  man  can,  by  a  lever,  work  the  press,  and  the 
operation  requires  only  a  few  seconds.  By  this  the  peat  is  reduced  to  one  third  of  its 
original  bulk,  and  rendered  so  compact  as  to  approach  the  properties  of  ooal.  This  meth- 
odbas  been  for  some  time  practised  in  France,  and  likewise  in  Ireland. 

450.  Chtarrtd  pioi.  The  smoke  of  peat  beins  exceedingly  acrid  and  disagreeable,  it  is 
in  some  countries  charred  before  it  is  used  as  fuel.  The  Dutch,  who  use  a  great  deal  of 
peat,  char  what  they  put  into  the  pans  with  which  they  keep  their  feet  warm  at  home 
and  at  church.  It  is  first  burned  in  the  kitchen,  and  when  it  is  red  hot,  they  take  it  off 
the  fire,  and  stifle  it  in  an  earthen  pot  by  covering  it  up  with  a  wet  cloth.  This  charred 
peat  they  also  use  for  cooking,  as  the  French  do  the  charcoal  of  wood  in  stoves,  or  cast 
iron  kettles.  When  peat  has  been  treated  in  this  manner,  it  is  fomid  to  contain  40  per 
cent,  of  charooal,  and  is  sufficiently  strong  as  a  fuel  to  be  employed  in  smelting  works. 
But  it  possesses  one  inconvenience :  if  laid  in  a  heap,  it  is  apt  to  take  fire  of  itself,  on 
which  account  it  is  forbidden  to  keep  a  store  of  it  in  towns.  A  very  simple  process  for 
charring  peat  is  given  in  the  Farmer's  Mag.,  voL  xvii.  **  Take  a  doxen  or  fifteen  peats, 
and  put  them  upon  the  top  of  the  kitchen  fire,  upon  edge  :  they  will  soon  draw  up  the 
coal  fire,  and  become  red  not  in  a  short  time :  after  being  turned  about  once  or  twice, 
and  done  with  smoking,  they  are  charred,  and  may  be  removed  to  the  stores :  if  more  ia 
wanted,  put  on  another  supply  of  peat,  and  manage  it  as  above." 

By  this  plan  a  supply  of  (he  best  charred  peat  may  be  obtained,  while,  at  the  same 
time,  the  kitchen  fire  is  kept  up.  This  charred  peat,  when  burned,  ia  free  from  smoke 
and  sulphureous  vapours,  and  is  much  fitter  for  warming  beds  than  coal,  which  always 
has  some  sulphur :  the  charred  peat  gives  out  no  smell ;  but  it  is  to  be  oboerved,  that  it 
baa  all  the  dangerous  efl^ts  of  charcoal,  which  we  have  described. 

SiCT.  YI. PEXPAIID  rUEL. 

451.  In  England,  we  are  so  aoeostomed  to  a  good  coal  fire,  that  we  do  not  perceive 
(hat  inelegance  in  its  appearance,  which  has  sometimes  struck  those  who  have  been 
<tted  to  bom  wood.  Count  Rumford,  in  one  of  his  early  essays,  observes,  that  **  nothing 
surely  was  ever  more  dirty,  inelegant,  and  disgusting,  than  a  common  coal  fire." 

Much  of  this,  however,  it  must  be  confessed,  is  now  done  away  with  aoiong  us,  by  the 
neatness  of  the  grates  in  which  the  fuel  is  burned,  and  the  great  care  which  is  taken  to 
keep  our  firesides  dean.  No  doubt  improvements  may  still  be  made  by  a  careful  selec- 
tion of  the  kind  of  coals,  and  by  these  being  broken  nearly  to  certain  sizes,  and  mixed 
judiciously  with  a  proper  proportion  of  smaller,  which  is  separated  by  screens. 

452.  Is  eou,iiUrie9  where  fud  ii  scarce  and  dear^  attempts  are  made  to  cause  what  they 
have  to  go  as  far  as  possible.  In  several  parts  of  Germany  and  Flanders,  partioulariy  in 
the  Duchies  of  Juliers  and  Bergen,  where  coals  are  used  as  fuel,  though  not  plentifhl, 
and  of  an  inferior  quality,  they  are  always  prepared  before  they  are  burned.  They  are 
pounded  to  powder,  mixed  up  with  an  equal  weight  of  clay,  and  a  sufficient  quantity  of 
water  to  form  the  whole  into  a  masjB,  which  is  Imeaded  together  and  fomed  into  square 
cakes,  which  are  afterward  well  dried,  and  kept  in  a  dry  place  for  use ;  and  it  has  been 
found  by  long  experience  that  the  expense  attending  Uiis  preparation  is  amply  repaid  by 
the  improvement  of  the  fuel.  The  coals  thus  mixed  with  clay  not  only  bum  longer,  but 
give  much  more  heat  than  when  they  are  burned  in  their  crude  state. 

But  in  England,  where  coals  are  abundant  and  labour  is  dear,  we  cannot  expect  that 
much  pains  will  be  taken  on  this  subject  for  the  mere  purpose  of  economy :  probably  its 
complete  study  will  be  reserved  for  posterity,  when  our  eoal  fields  begin  to  be  exhausted. 
Nevertheless,  attempts  have  been  made  to  produce  here  a  better  or  a  more  economical 
fuel  than  coal ;  and  several  patents  have  been  taken  out  fbr  thia  purpose.  The  mixture 
of  small  coal  with  clay  has  been  tried,  and  formed  into  square  pieces ;  but  though  thoeo 
bum  very  well  and  give  out  much  heat,  they  are  objectionable,  from  the  large  quantity  of 
aslies  which  they  necessarily  leave. 

On  visiting  the  eoal  districts,  it  is  impossible  not  to  see  with  regret  enormous  quanti- 
ties of  small  coal,  called  sUckj  lying  near  the  ooal  shafts,  exponed  to  the  weather  and  to- 
tally neglected :  one  might  suppose  that  it  was  possible  to  convert  thia  to  some  useful 
purpose,  perhaps  to  make  a  cheap  fuel  for  various  purposes ;  and  the  writer  of  this  arti- 
cle, in  his  **  Lectures  on  Geology,"  in  1827,  at  Birmingham,  Dudley,  and  the  environs, 
pointed  out  distinctly  the  neglect  of  this  material,  and  suggested  jnodea  in  whieh  it 
might  be  rendered  available  as  fuel. 

A  variety  of  mixtures  have  since  been  tried,  of  small  coal  with  day,  bitomen,  tanner's 
waste,  peat,  sawdust,  and  other  inflammable  substances.  Seme  of  them  promise  to  be 
advantageous,  particularly  in  steamreaginea  for  navigation. 

.  4^.  Cow  dnng  is  used  as'  a  fuel  in  many  parts  of  the  world ;  even  in  sane  paita  eC 
Britain,  where  better  fuel  is  scarce,  and  the  people  very  poor.    When  thoroQghly  dried 


194  OM  WABMUrO  DOMIBTIC  B9IFI0M. 

it'bama  slowly,  fomuDg  a  remariubla  oontnst  to  thonis  and  fiiiae.  Br.  daike,  id  hw 
Trayels,  infonnB  us,  that  the  commoQ  fuel  used  by  the  inhabiUnta  of  Egypt  is  prepared 
from  a  mixture  of  camera  dung,  mud,  and  straw,  or  the  stalks  of  any  other  plants :  these 
ingredients  being  mixed  as  a  paste,  they  collect  it  into  balls,  which  are  flattened  upon 
the  waUs  of  their  huts  for  drying  in  the  sun,  and  nuuie  into  circular  eakes.  The  same 
custom  prevails  in  Persia  and  Arabia,  where  wood  is  scarce. 

454.  Sea  wrack,  or  fi»cusi  forms  a  tribe  of  marine  plants,  which,  when  cut  off*  the 
rocks,  and  driTon  ashore  by  tides  and  storms,  and  dried,  is  used  for  fuel  in  some  plaoee 
on  the  seaeoast  where  a  better  material  is  not  to  be  had,  or  is  too  expensive,  as  in  parte 
of  Sweden. 

SaOT.  Vn.— LIQUID  FUEL. 

455.  Tkejbiid  in^ammabUs,  as  fat  and  essential  oila,  bitumens,  dec.,  so  much  used  for 
light,  are  occasionally  employed  also  as  fuel  for  giving  heat ;  although,  in  this  country, 
on  account  of  their  great  price,  they  are  used  only  on  a  small  scale,  and  where  a  gentle 
or  slight  degree  of  heat  is  sufficient 

456.  AlcohU,  when  pure  and  free  from  water,  is  as  convenient  and  manageable  a  fuel 
for  producing  a  moderate  and  gentle  heat  as  can  be  desired.  It  is  burned  in  a  lamp,  and 
its  flame  is  perfbctly  clear,  of  s  pale  blue  colour,  and  free  from  any  kind  of  soot :  it  can 
easily  be  made  to  bum  slower  or  faster,  and  to  produce  less  or  more  heat,  by  changing 
the  size  or  number  of  the  wicks  upon  which  it  bums ;  for  as  long  as  these  are  fed  with 
spirit  in  a  proper  manner,  they  continue  to  yield  flame  of  precisely  the  same  strength. 
The  cotton,  or  other  materials  of  which  the  wick  is  composed,  is  not  scorched  or  con- 
sumed in  the  least,  b^sanse  the  spirit  in  which  it  is  constantly  soaked  is  incapable  of 
becoming  ^hotter  than  174*',  as  above  that  temperature  it  bofls  and  is  evaporated ;  ami 
that  heat  ui  not  sufficient  to  inflame  the  wick.  It  is  the  vapour  only  that  rises  and  is 
inflamed :  the  outer  parts  of  the  flame  are  the  hottest,  being  most  remote  from  the 
wick,  and  where  only  the  combustion  is  going  on,  in  consecjuence  of  communication  and 
contact  with  the  air.  At  the  same  time,  as  the  alcohol  is  totally  volatile,  it  does  not 
leave  any  fixed  matter,  which,  by  being  accumulated  on  the  wick,  might  render  it  fool 
and  fill  up  its  pores.  The  wick,  therefore,  continues  to  imbibe  the  spirit  as  freely,  after 
some  time,  as  it  did  at  the  first.  These  qualities,  however,  belong  only  to  a  spirit  that 
is  pure.  If  it  be  weak,  and  contain  water,  the  water,  being  less  volatile  than  the  spirit, 
does  not  evaporate  so  fast  from  the  wick  as  the  more  spirituous  part ;  and  the  wick  be- 
oomes,  after  some  time,  so  much  soaked  with  water,  that  it  does  not  imbibe  the  spirit 
property :  hence  the  flame  becomes  weaker,  and  at  last  is  extinguished,  the  remains 
of  the  spirit  having  too  much  water  to  bum.  Were  it  not  for  the  expense,  therefore* 
we  should  always  use  pure  alcohol :  but  common  spirit  of  wine  is  generally  employed, 
and  is  found  extremely  useful  for  table  teakettlea,  apparatus  for  making  coffee,  heating 
a  little  water,  and  a  variety  of  similar  purposes.  The  products  of  the  combustion  are 
only  carbonic  acid  and  water ;  and,  owing  to  the  combination  with  oxygen,  the  weight 
of  the  water  produced,  but  which  dissolves  in  the  air,  exceeds  that  of  the  alcohol 
consumed. 

Spirit  of  wine  is  probably  the  most  portable  kind  of  fuel,  and  was  employed  in  this 
way  by  Sir  Edward  (then  Captain)  Parry  in  his  expedition  undertaken  with  a  view  to 
reach  the  North  Pole.  His  account  of  it  rans  thus :  **  Our  fhel  consisted  of  spirits  of 
wine,  of  which  two  pints  formed  our  daily  allowance,  the  cocoa  being  cooked  in  aa  iron 
boiler  over  a  shallow  iron  l&mp,  with  seven  wicks ;  a  simple  apparatus,  which  answered 
our  purpose  remarkably  well.  We  usually  found  one  pint  of  the  spirits  of  wine  suffi- 
cient for  preparingwDur  breakfast,  that  is,  for  heating  twenty-eight  pints  of  water,  though 
it  always  commenced  from  the  temperature  of  32''.  If  the  weather  was  fair  and  calm, 
that  quantity  of  fuel  brooght  It  tathe  boiling  point  in  about  an  hour  and  a  quarter ;  but 
more  generally  the  wicks  began  to  go  out  before  it  had  reached  SOO®.  This,  however* 
made  a  veiy  comfbrtabie  meal  to  persons  situated  as  we  were.'* — Pany*s  Voyage. 

457.  Fai,  oil,  or  iaUew  gi9es  a  lugher  temperaJtuire  than  MpiriU  of  wine,  but  a  common 
wick  produces  much  smoke  and  soot.  A  cluster  of  several  small  wicks  somewhat 
diminishes  the  eviL  A  lamp  of  this  kind,  and  of  considerable  aiae,  is  occasionally  em- 
ployed in  portable  apparatus  for  cooking ;  and,  when  confined,  the  heat  is  sufficient  to 
dress  meat  in  various  ways.  The  Greeidanders  and  Esquimaux,  in  Baffin*s  Bay,  have 
no  other  fire  or  method  of  producing  heat  than  by  means  of  lamps  with  fish  oil,  and  wicks 
of  moss.  Over  such  lamps  their  cooking  vessel  of  potstone  is  suspended,  containing  the 
flesh  of  deer,  seals,  or  fish.  By  employing  an  Argand*s  lamp,  the  smoke  is  consumed ; 
and  chemists  find  this  to  be  a  very  convenient  method  of  applying  a  considerable  degree 
of  heat  in  email  distillations  and  other  processes.  In  this  case  the  ehimney  of  the  lamp 
is  made  of  copper  instead  of  glass. 

456.  OH  of  tmrfentine  mixed  with  waUr  and  aleokol  has  been  tried  with  success  for  burn- 
ing in  a  lamp  for  the  purpose  of  giving  light  and  heat  An  apparatus  for  this  purpose 
was  contrived  by  Mr.  Morey  in^the  United  States,  and  mentioned  favourably  in  SiQiman'a 
Jouraai.    The  mixture  is  put  into  a  tin  cylinder,  which  is  heated  by  means  of  a  oonmion 
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limp.  The  Tapoiin  tem  the  nriitare  are  made  to  iaaoe  through  email  holee^  the  too^ 
where  they  aie  inflamed,  aod  thia  flame  may  be  employed  in  warminf  a  building,  eooL 
iag,  or  for  any  aimilar  porpoee. 

469.  Oil  0/  furpenimc  mtxei  wiikfiu  oU  haa  likewiae  been  employed  where  aTery  laige 
qoaatity  of  flame  haa  been  required,  aa  in  oontriTanoea  lor  heating  water. 

SkoT.  YIII. — COAL  eit. 

480.  Among  modem  improtemenU  may  be  enamerated  the  application  of  coal  gas  aa  a 
ftiel.  Although  it  is  chiefly  employed  for  illumination,  it  is  likewiae  on  some  occaaions 
ancceasfully  used  for  giving  heat,  and  has  been  already  adverted  to  in  Book  II.,  "  On 
Warming  Buildings.**  In  oar  description  of  cultnaiy  apparatus,  we  shall  mention  some 
instances  where  it  has  been  tried  with  this  view.  It  is  continually  employed  in  mano- 
factories  aa  a  substitute  for  the  oil  used  in  the  himps  for  soldering. 

Sect.  IX. — ^iconovt  op  foil,  and  oomparatitx  aiATtiro  rowaBs  or  tbb  ▼axious  kxhds.^ 

461.  In  some  parte  of  the  world  fuel  ia  eo  plentiful,  that  the  atody  of  economy  in  thia 
article  ia  little  worthy  of  attention.  In  the  wilds  of  America,  or  aome  other  new  settle- 
ments, wood  costs  nothing  but  the  trouble  of  felling  and  splitting,  and  the  conaumption 
of  it  ia  sometimes  a  convenience ;  but  in  countries  long  inhabited,  and  where  cultiva- 
tion has  destroyed  the  natural  growth  of  timber,  this  kind  of  fuel  has  become  expensive. 
In  England,  in  many  districts  where  coal  is  worked,  and  the  price  of  it  is  low,  much  at- 
tempt at  economizing  may  aeem  almoet  superflnous ;  hot  that  ia  not  the  case  in  all  parta 
fA  the  kingdom,  and  the  expense  of  carriage  being  considerable,  wonkl  give  importance 
^  all  inventions  that  tend  to  reduce  the  necessary  conaumption.  , 

463.  In  the  JirepUcee  of  oi^f  apartmenU  and  kiUhens,  ae  they  were  coneinteted  forty  yeare 
tfo,  the  waate  of  fuel  was  excessive.  Although  we  are.  under  infinite  obbgatioaa  to 
Count  Rumford  for  the  plain  practical  rules  for  eflfecting  the  greatest  saving  in  fuel» 
through  which  numeroua  improvements  have  been  efl^cted,  yet  thia  subject  is  far  from 
being  ffenerally  understood ;  nor  can  it  be,  until  the  philosophical  principlea  upon  which  it 
depends  are  more  particularly  studied  than  they  are  at  present  by  those  who  are  concerned. 

463.  In  our  deaeriptume  of  the  modes  of  warming  and  ventilating  ow  domestic  edifices,  and 
ofJitHng  up  kitchens  and  the  various  apparatus  for  culinaiy  purposes,  the  reader  will  find 
aome  remarks  on  this  subject,  and  examples  of  the  best  modes  at  present  employed  of 
economizing  fuel ;  for  all  directions  with  this  view,  to  be  useful,  should  be  accompanied 
by  applicatiop  to  practice.  jSome  there  are  who,  having  no  taste  for  economy  of  any 
kind,  have  endeavoured  to  turn  the  economy  of  fuel  into  ridicule,  and  to  represent  it  aa 
not  worth  the  paina  and  time  bestowed  upon  it ;  but  it  should  be  observed,  that,  even 
although  there  may  be  some  truth  in  this  remark  as  applied  to  particular  instances,  yet 
it  is  one  thing  to  establish  a  pringiple,  and  another  to  determine  when  and  how  far  itia 
useful  to  apply  this  principle.  All  experiments  demonstrating  how  any  efllect  can  be 
produced  by  a  diminution  of  trouble  or  expense  must  be  of  value  aa  matter  of  science, 
although  the  propriety  and  occasion  of  adopting  the  improvement  made  must  be  deter- 
mined by  various  circumstanoes.  t^e  cannot,  therefore,  consider  any  successful  at- 
tempt to  economize  fuel  as  entirely  without  value,  in  a  general  view,  since  one  improve- 
ment iVequently  leads  to  another,  perhaps  of  greater  value.  We  feel  it  neceasary, 
however,  to  put  our  readers  upon  their  guard  against  the  numerous  puflb  and  quacking 
advertiaementa  respecting  pretended  savings,  by  the  adoption  of  newly-contrived  appara- 
tua  for  warming  and  cooking.  Many  of  these  contrivancea  are  altogether  ineflbctive ; 
othera  are  of  ao  eomplicattMl  a  construction,  and  so  liable  to  be  out  of  order,  that  no 
saving  can  compensate  for  the  trouble  attending  them,  tod  the  difliculty  of  teac))ing  ser- 
vants their  use,  together  with  the  expense  of  repairs  and  alterationa.  Those  who  wish 
to  engage  in  experiments,  have  a  taste  for  such  inventions,  and  who  can  manage  them 
themselves,  may  make  great  and  real  improvementa.  But  to  economize  fuel^  an  article 
of  such  vast  importance,  and  to  apply  it  in  the  most  judicioua  manner,  the  nature  and 
propertiea  of  the  various  combustibles  must  be  studied,  aa  well  aa  the  philosophical  prin- 
ciplea upon  which  combustion  depends,  without  which  all  endeavours  at  improvement 
must  be  useless ;  and  it  will  also  be  necessary  to  obtain  accurate  information  respecting 
what  has  already  been  done,  lest  inventions  should' be  made,  and  supposed  to  be  original, 
that  have  been  already  long  known. 

464.  With  respect  to  the  ouantity  of  heat  that  may  he  obtained  from  the  several  eombustiHes 
when  a  comparison  is  made,  they  should  all  be  burned  in  the  name  way.  One  method 
employed  for  this  comparison  has  been  to  ascertain  the  quantitiea  of  ioe  that  could  be 
melted  by  a  pound  of  fuel,  which  is  t^uS  stated : 


One  pound  ef 
Good  coal  . 
Coke 

Charcoal  of  wood 
Wood 
Peat  . 
Hydrogen  gaa    . 


Melts  of  ice 
.  90ibB. 
.  84 
.  95 
.  38 
.  19 
.  870 


One  pound  of  M$lts  of  tee 

Carburetted  hymogen  .    SSIba. 

Olive  oU 120 

Wax 110 

Tallow     .                .        .        .105 
Sulphur 
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Tbe  hatting  •Ao^  of  Awl  will  Unwise  depend  venr  mocli  upon  the  appeniliie  e»- 
plojred,  the  sobjeot  to  be  acted  upon,  and  the  qoality  of  the  fuel.  Thus,  if  a  boiler  is  to 
be  heated,  tbe  fuel  that  gives  out  flame  will  be  most  efleetoal  by  striking  upon  the  bot- 
tom of  the  boiler,  whereasi  in  heating  apartments  by  open  fires,  it  is  the  steady  radiant 
heat  that  we  depend  upon,  and  not  tbe  flame :  thereftire,  strong  Newcastle  omI«  wheft 
brought  to  a  red  heat,  and  still  more,  coke,  will  be  more  eilbctual  than  Staflftndshire  ooaU 
that  biases,  but  which  is  soon  obscured  by  ashes ;  and  both  these  will  warm  more  eSoet- 
ually  than  wood  that  has  ceased  to  blaze. 

466.  Ewtty  kind  Qff%uX  Mkould  be  kepi  at  dry  om  jMtnUe.  When  improperly  exposed  to 
the  weather,  or  put  into  damp  places,  a  great  deied  of  its  material  when  burning  is  eo^ 
ployed  in  converting  the  water  it  contains  into  vapour,  which  escapes  up  the  chimiiejr, 
carrying  with  it  the  heat  that  was  necessary  for  its  conversion,  and  which  might  have 
been  employed  in  giving  warmth  where  it  was  wanted.  Count  Rumford  found  that  on- 
seasoned  wood  contained  about  one  third  of  its  weight  of  water,  and,  consequently,  pro- 
duced much  less  effect  in  boiling  water  than  the  same  quantity  of  dry  wood.  The  same 
remark  will  apply  to  coab ;  but  there  are  other  reasons  why  it  is  sometimes  useful  to 
damp  small  coal  slightly.  When  perfectly  dry,  they  sre  apt  to  run  to  waste  among  the 
ashes.  A  little  dampness  causes  the  dost  of  caking  coals  to  adhere  together  till  the  heat 
fuses  it  into  amass,  which  is  then  broken  up  by  the  poker. 

SaCT.  X.— ^FOMTAMBOUS  OOHBUITIOll. 

466.  8€rwu»  mcMnU^  and  often  emuOtrMe  co^lagTationa^  have  f^neatly  been  oecft- 
sioned  by  substsnces  taking  fire  of  themselves ;  aiid  it  is  proper  to  know  what  materials 
are  liable  to  spontaneous  inflammation.    The  following  are  examples : 

467.  Snlfkir  and  mm  fUngw  moistened  and  buried  in  the  grouna,  or  laid  in  a  heap»  wiD 
inflame  in  a  fbw  days. 

468.  hronffriiu^  composed  of  sulphur  and  iron,  found  naturally  in  coals,  when  laid  in 
a  heap  in  the  coal  mines,  often  takes  fire,  and  bums  for  a  k)ng  time,  and  ships  freighted 
with  coal  have  been  set  fire  to  from  the  coal  containing  too  much  of  this  substance. 

469.  Cliape  of  vfood  tmyrepuUed  with  iurjfetUine,  if  laid  together  in  a  heap,  will  burst 
into  a  flame  in  twenty  or  thirty  hours.  This  has  been  observed  in  manufactories  of  ofl 
of  turpentine,  when  the  chipe,  which  the  raw  turpentine  brought  from  America  cootaina» 
have  been  separated  by  straining. 

470.  The  mtxture  need  ai  theaires  for  a  red  light  has  ignited  spontaneously  when  a  paper 
parcel  containing  a  pound  of  it  was  laid  by  on  a  shelf.  This  powder  consists  of  nitrate 
of  strontium,  sulphur,  chlorate  of  potash,  sulphoret  of  antimony,  and  a  little  lampUack. 

471.  Peat^  when  charred^  is  very  apt  to  take  fire  ot  itself. 

672.  Wool  that  it  much  oiUdt  and  laid  by  in  quantities,  has  been  known  to  inflame 
spontaneoualy. 

473.  7*010  with  lampbiaek  and  oil  is  extremely  liaUe  to  spontaneous  inflammation.  Both 
these  last  have  frequently  been  the  cause  of  placea  where  they  were  kept  being  set  fire 
to,  without  the  cause  having  been  at  first  suspected. 
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ON   VENTILATION. 
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CBBHICAL  PBIHOIFLBt  OV  VBimLATIOir. 

474.  Perhapt  there  it  no  tuhjeet  of  equal  inijwrtanee,  the  knowledge  of  which  it  lett  gtth 
eraUy  dijutea  than  that  of  Ventilation.  Though  the  fact  is  now  generally  sdmitted,  that 
pure  air  is  essential  to  health,  yet  in  what  that  purity  consists,  and  bow  it  is  to  be  pre- 
served or  attained,  are  considerations  too  much  neglected.  We  will  endeavour  to  place 
this  interesting  subject  in  a  clear  point  of  view ;  but  we  must  observe,  that,  to  put  in 
practice  the  best  modes  of  ventilation,  it  is  necessary  to  be  familiar  with  its  theoreti(»l 
principles. 

475.  It  it  only  tinee  the  modem  diteo^eriet  in  pneumatic  ehemttry,  retpeciing  the  eaa^on- 
tion  of  atmotpherie  air,  and  the  changes  efTected  in  it  by  respiration,  that  rational  ideas 
have  been  entertained  on  this  subject.  When  mankind  were  in  utter  ignorance  as  to  the 
nature  of  air,  of  the  manner  in  which  it  supports  life,  and  of  the  causes  which  destroy  its 
salubrity,  we  cannot  wonder  that  tbe  necessity  for  a  strict  attention  to  ventilation  vras 
not  very  obvious.  Practically,  indeed,  to  a  certain  extent,  it  was  known  that  there  was 
a  diflbrence  between  good  and  bad  air ;  but,  as  the  nature  pf  that  diflbrence  was  not  as- 
certained, nor  in  what  way  air  becomes  vitiated,  it  was  impossible  to  know  tbe  means 
of  preventing  it ;  but  now  that  science  has  developed  the  necessary  facts,  we  may  expect 
that  this  valuable  part  of  domestic  economy  will  meet  with  due  attention. 


CBSMIOAX  PBIMCIf  1^9  OP  TBNTILJTION.  1ST 

476.  Whm  irimtmg'  am  comimtion,  «m  akmaed  tbal  tlie  air  of  oar  atOMMphere  is  not,  m 
was  formerly  Buppoaed,  a  simple  element,  but  that  it  is  essentially  composed  of  sever^ 
kinds  of  air  mixed  together,  .vis.,  oj^rgea  gas  and  nitrogen  gas,  witii  a  small  proportion 
of  cartmnic  acid  gas,  together  wiih  aqueoos  vapoor.  .  All  these  gases  are  highly  impor- 
tant in  the  general  economy  of  nature ;  but  our  present  object  is  to  point  out  in  what  way 
they  oonthbate  to  the  support  of  snimal  life. 

477.  JUr  u  esaeiUuU  to  ike  ixJBteues  of  ewery  living  being ;  nor  can  either  animal  or  vejge- 
table  come  to  life  if  this  element  be  entirely  ezoluded.  In  the  act  of  breathing  or  rsspira- 
tion,  atmospheric  air  is  inhaled  or  drawn  into  the  lungs,  which  process  is  termed  injpira- 
lisM.  After  a  very  short  tame  the  air  is  again  sent  out  by  $xfiratiom,  when  it  is  found  to 
have  been  remaikably  altered  in  its  properties.  The  particular  nature  of  the  alteration 
can  only  be  explained  by  reference  to  pneumatic  chemistry.  It  appears  that  the  lungs 
decompose  the  atmospheric  air,  and  separate  it  mto  two  principal  constituent  gases ;  re- 
taining one  part,  the  oxygen,  for  the  support  of  life,  and  rejecting  another  part  which  is 
unfitted  for  this  purpose.  Since  the  o^rgea  is  more  particidarly  neoessaiy  for  maintain- 
ing  the  vital  principle,  on  the  fint  discovery  of  the  chemical  constitution  of  the  atmo* 
B|£ere,  it  received  the  name  of  vitei  atr*-«  term  now  laid  aaide,  or  only  occasionally 
employed.  The  fact  of  the  chemical  change  in  the  air,  by  breathing  it,  is  easily  ascer- 
tained b^  exanuning  it  previous  to  its  being  taken  mio  the  lungs,  and  afterward  wh^n 
given  out.  One  hundred  parts  of  common  or  atmoapheric  air  consist  of  about  twenty 
parts  of  oxygen  gas,  seventy-nine  parts  of  nitrogen  gas,  and  about  one  of  earbonic  aoid 
gaa.  These  proportions  of  the  first  two  are  very  nei^  constant  in  whatever  part  of  the 
world  the  air  is  examined,  whether  at  land  or  at  sea,  in  doors  or  out  of  doors ;  but  the 
proportion  of  carbonic  aoid  is  variable  according  to  the  place :  if  it  exceed  one  fifth  it 
will  be  fatal  to  the  animals  that  breathe  it. 

478.  The  sir,  iolc»  espelUd/rom  Uu  Immge^  is  fi>und  not  oidy  to  have  lost  a  considerable 
portion  of  its  oxygen,  but  to  have  received  a  large  proportion  of  carbonic  acid  gas,  and 
likewise  of  aqueous  vspour :  the  quantity  of  nitrogen  being  diminished  in  a  small  de* 
gree  only.  That  much  watery  vapour  is  contained  in  the  breath  is  familiar  to  evaiy 
one,  from  the  common  practice  of  moistening  substances  by  breathing  upon  them ;  and 
that  carbonic  acid  is  given  out  at  the  aame  time,  will  appear  firom  the  following  ex- 
periment: 

Quicklime  is  pore  lime  obtained  by  driving  ofiT  the  carbonic  acid  by  heat  from  carbo- 
nate of  lime ;  and  this  quicklime  haa  a  strong  attraction  for  carbonic  acid  when  presented 
to  it  again.  Dissolve  some  quicklime  in  water  by  letting  it  remain  in  it  for  about  a  day ; 
the  dear  solution  is  called  Ume  weUr,  Put  some  lime  water  into  a  glass  vessel,  and 
having  provided  a  small  glass  tube,  or,  for  want  of  it,  a  strsw,  place  the  end  of  the  tube 
in  the  water,  and  impel  the  breath  through  it  by  blowing  for  a  Utile  time.  The  waiar 
vriU  soon  begin  to  exhibit  a  milky  turbidness,  an  effect  which  is  to  be  explained  in  the 
Ibllowing  manner :  Though  quicklime  is  soluble  in  water,  carbonate  of  lime  is  not  <  now 
the  lime  attracts  the  carbonic  aoid  thrown  out  from  the  lungs,  and  is  thus  converted  into 
the  insoluble  carbonate,  which,  in  cooseqnenoe  of  its  insalubrity,  appesrs  as  a  white 
powder  like  chalk,  producing  the  milky  appearance  tlMrongh  its  suspension  in  the  water. 
This  efltect  appears  to  be  the  result  of  one  of  nature's  laws,  that  we  shall  thus  part  with 
a  quantity  of  carbon  which  hks  been  taken  in  with  oar  food,  but  which  is  more  than  suf- 
ficient for  the  animal  economy. 

479.  We  come  now  to  ttmmdtr  the  oxygemme  pmt  of  the  otmoepkeric  mr^  a  greoit  foH  ef 
uUdck  we  obeerted  wom  reUmei  by  the  lunge.  By  experiments  varied  in  many  waya,  it  la 
found  that  a  small  quanti^  oiuy  of  oxygen  is  contained  in  the  air  which  ia  expired. 
When  treatittg^on  the  combustion  of  fuel,  we  showed  that  oxygen  was  necessary  to  its 
aopport,  and  that  fuel  would  not  bum  in  air  which  had  already  served  this  purpose.  Vob 
action  of  the  respiratory  organs  appear  to  produce  an  efiect  very  analogous  to  what  we 
perceive  in  combustion :  the  oxygen  ii  abstracted,  and  hence  it  must  follow  that  air 
which  has  served  to  support  life  by  being  breathed  will  be  as  unfit  for  maintaining  life  or 
flame  as  that  which  has  psssed  through  the  fire  and  has  suppcMned  flame.  Thia,  accord- 
ingly,  we  find  to  be  the  case. 

480.  If  we  were  to  breathe  the  eame  air  over  tmi  over  again,  at  every  inspiration,  we  should 
abstract  a  fresh  portion  of  oxygen  from  it,  until  at  las^  having  entire^  consumed  the  oxy- 
genous part,  the  remainder  would  be  incapable  of  maintaining  either  life  or  flame.  Thia 
fact  has  been  put  beyond  all  doubt  by  experiments  which  are  perfectly  demonstrative. 
A  mouse  was  confined  in  a  glass  jar  quite  closed,  so  that  no  air  could  get  either  out  or 
in ;  and,  consequently,  the  animal  confined  was  obliged  to  breathe  the  same  air  continu- 
ally. It  remained  for  a  little  time  without  feeling  any  inconvenience,  since  the  quantity 
of  air  in  the  jar  was  at  first  suflBeient  to  supply  the  necessary  proportion  of  oxygen ;  but 
after  a  time,  as  this  diminished,  snd  the  anhnal  was  ohbged  to  inhale  nitrogen,  and  the 
oxygen  being  redueed  to  too  smsll  a  quantity  for  the  continuance  of  life,  the  animal  ap- 
peared to  be  gir^duaUy  more  and  more  oppressed,  and  at  length  died  of  suffocation.  A 
lighted  taper  was  now  introduced  into  the  air  in  which  the  mouse  had  died,  and  it  waa 
iostantfy  extinguished ;  showing  that  the  oxygen  bad  been  entirely,  or  ahnoet  entirely, 
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tbstraeted;  an  eflM  whieh  was  pravod by  an aoonte Qbemieal  examinatioo  tf 

malning  air. 

This  inatnietiTe  axparimant  will  aerte  perfeoUy  to  illnatFate  the  efleet  prodnoed  by  be- 
ing too  long  ahot  up  in  amall  or  confined  rooma,  without  aoffident  ventilation  or  change 
of  air. 

481.  We  shaU  not  here  tUiempt  to  go  foriktr  into  tko  ombjeet  tf  ommal  Pkynoiogy,  nor 
trace  the  part  wkieh  oxygen  actom  the  aupport  of  life,  than  briefly  to  notice,  that  in  the 
well-known  circulation  of  the  blood  from  the  heart  to  the  auperficial  paita  of  the  body, 
by  means  of  the  arteries,  and  back  again  »to  the  heart  through  the  vein8»  it  is  obaenred 
that  the  blood  which  had  become  dark-coioored  in  its  paaeage  through  the  veins,  has,  by 
being  brought  into  contact  with  the  fresh  air  inspired  by  the  lungs,  ito  florid  red  re- 
stored before  it  is  received  back  into  the  heart  to  renew  the  circulation ;  and  thua  it  la 
concluded  that  it  ia  by  means  of  the  oxygen  that  ito  vital  properties  are  kept  up. 

If,  therefore,  we  attempt  to  breathe  any  gas  oootaitting  no  oxygen,  the  oonseqnenoe 
will  be  eufibcation,  from  the  want  of  the  supply  of  that  element  which  ia  essential  di»> 
ring  every  minnto  of  our  exiatonce.  It  muat  now  be  evident,  from  what  haa  just  been 
said,  that,  if  we  continue  to  breathe  a  limited  quantity  of  air  over  and  over  again,  we 
must  by  degrees  deprive  it  of  the  whole  of  ito  oxygenous  principle,  and,  aince  what  re- 
mains would  be  unfit  for  the  support  of  life,  we  moat  then  die  like  the  mooae  iaihe  ex- 
periment. 

488.  Before  the  nature  ofaimoevherie  air,  and  the  important  part  tokiek  it  performe  m  r«»- 
ptration,  and  the  preeeroatum  of  Ufe  and  heaitht  were  properly  wnierotood,  it  ia  not  aurprising 
that  many  practices  and  customa  existed  extremely  destructive  to  health,  without  the 
cause  being  perceived ;  and  at  preaent  it  is  lamentable  to  observe  the  consequences 
which  still  frequently  result  from  ignorance  in  regard  to  thia  subject.  Persons  often 
sleep  or  pass  a  long  time  in  smaJl  and  confined  rooma,  where  the  quantity  of  air  contain- 
ed in  them  must  luve  had  ito  vital  principle  nearly  exhausted  or  ao  much  reduced  as 
no  longer  to  be  fit  for  the  purposes  of  healthy  respiration. 

483.  Inetanceo  almost  inmumerabU  might  be  addneed  of  oeriouM  and  ewon  fatal  ejfeoio  pro- 
ceeding from  similar  causes.  We  shall  mention  one  which  haa  alao  been  quoted  lately 
on  the  same  subject  by  Dr.  Coombe.  In  the  Edinburgh  Advertiser  of  I  at  March,  1883, 
we  are  informed  that  **  a  distressing  circnmstonce  was  discovered  on  Wednesday  fore- 
noon, on  board  the  Magnus  Trail,  Shetland  trader,  Captain  Ganson,  Ijring  at  Leith.  The 
mastor  and  mate,  who  are  brothers,  went,  as  usual,  on  Tuesday  night  to  aleep  in  the  cab- 
in of  the  veasel,  but  not  appearing  at  the  customary  hour  in  the  morning,  the  crew  thought 
they  had  merely  slept  beyond  their  time.  A  little  time  having  elapMd,  they  were  re- 
peatedly called ;  but  no  answer  being  retomed,  one  of  the  men  went  into  the  cabin, 
where  he  found  the  two  brothers  almost  dead  through  suflTocation.  It  is  thought  that 
they  had  shut  the  companion  and  akylight  so  close,  that  they  had,  during  the  night,  ex- 
hausted the  whole  of  the  vital  air  neceasaiy  for  respiration.  Medical  aid  waa  procured.'* 
Gaptain  Ganson,  however,  it  appears,  did  not  recover,  but  died  convulsed  on  the  follow- 
ing morning.  A  similar  instance  is  stated  by  the  same  author  to  have  occurred  on  board 
a  French  ship  in  the  harbour  of  Jersey,  where  the  captain  and  mato  lost  their  lives  by 
suffiication,  in  consequence  of  sleeping  in  a  very  amaU  cabin,  the  door  of  which  waa  ao 
carefhUy  shot,  that  any  access  of  fresh  air  was  completely  prevented ;  and  accidento 
such  as  these  ye  probably  more  frequent  than  is  generally  aoppoaed.  But  instances  ao 
fatal  seldom  occur,  because,  however  confined  apartmenta  may  be,  there  are  few  where 
there  are  not  aome  openings  or  crecka  through  which  the  air  ia  changed  in  aome  degree. 
The  most  dreadful  example  on  record  of  the  destructive  consequence  of  an  inadequato 
supply  of  atmospherical  air,  exists  in  the  horrible  fate  of  146  Englishmen,  who,  in  1758, 
were  imprisoned  in  n  small  room  only  18  feet  square,  called  the  Black  Hole  of  Calcutta. 
There  were  only  two  very  small  windows  in  this  place,  and  as  both  were  on  the  same 
side,  ventilation  was  impossible.  Soon  after  the  door  was  closed,  they  began  to  expe- 
rience heat  accompanied  by  intense  thirst ;  within  a  abort  time  many  became  delirious, 
and  at  the  end  of  aix  houre,  96  were  relieved  by  death  from  their  tormento.  In  tlie  morn- 
ing only  twenty-three  were  found  alive,  reduced  to  the  last  extremity,  and  of  these  a 
few  only  ultimately  survived. 

484.  It  must  be  obwums  that  the  greater  the  number  i^  pereone  who  aooemble  in  any  apar^ 
ment,  the  more  quickly  they  muH  eonoume  the  oxygen  of  the  air  contained  in  it ;  and  if  the 
aupply  of  fresh  air  be  not  equal  to  the  consumption,  it  must  be  oontinuaUy  more  and  more 
deteriorated,  until  at  last  it  becomes  highly  deleterious.  In  such  placea,  the  candlea  and 
lamps  also  contribute  to  destroy  the  vital  portion  of  the  air ;  for  we  have  ahown  that 
there  is  a  very  strong  analogy  between  combnation  and  respiration,  in  each  case  oxygen 
being  t^usumed,  and  carbonic  acid  given  out.  In  small  and  confined  rooms,  therefore, 
many  lamps  or  candlea  are  particularly  iignrioua  and  unhealthy. 

486.  A  very  simple  experjmentwUl  skcno  that  lights  consume  the  oxygenous  or  vital  pari  of 
ihe  air.  Put  some  water  into  a  dish,  and  having  fixed  a  short  taper  upon  a  flat  piece  of 
eork  or  wood,  light  it  and  set  it  to  swim  upon  the  water ;  then  invert  a  tall  bell-glass  over 
the  toper.    At  first  the  light  will  bum  perfbctly  well ;  hot,  by  degrees,  it  wUl  soon  grow 
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tffan,  md  at  last  wfil  go  ont,  baviag  eoaaomed  all  the  oijgefi,  and  tlie  air  remaining  in 
the  jar  being  only  nitrogen.  The  air  will  not  appear  at  fint  to  be  diminished,  beeansn 
wbtLt  remains,  being  expanded  by  the  heat,  it  oocnpies  as  much  space  as  before ;  but 
when  the  air  eoola  and  contracts,  the  water  will  rise  ap  in  the  glass,  and  show  how 
mnch  air  has  been  destroyed  by  the  eombnstion.  If  the  bell-glass  is  so  contrived  thai 
another  lighted  taper  eoofd  be  introdooed  into  the  remaining  air,  the  latter  woold  be 
Iband  incapable  of  supporting  the  flame.  From  a  variety  of  ehemieal  experiments,  whieli 
cannot  be  detailed  in  this  place,  it  is  essy  to  demonstrate  that  it  is  the  oxygen  alone, 
and  not  the  nitrogen,  which  is  consumed  by  the  flame :  an  animal  introduced  into  the 
reaidual  air  will  die  immediately. 

486.  It  ia  a  heauHful  ynmuum  of  nsftire,  that,  CTcn  without  our  being  aware  of  it,  we 
are  prevented  from  immediately  mhaling  again  the  impure  and  poisonous  air  which  wa 
throw  out  in  breathing.  When  it  issues  from  the  chest,  being  heated  nearly  to  the  teni» 
peratore  of  the  body,  or  96^,  it  is  dilated,  and,  consequently,  rendered  specifically  lighter 
than  the  surrounding  atmosphere :  hence  it  instantly  ascends,  as  wood  ftom  the  b<rttom 
of  water ;  and  before  the  next  inspiration,  it  is  removed  out  of  the  way,  giving  place  to 
purer  air.  But  this  natural  ventilation,  as  it  may  be  called,  is  complete  only  while  we 
are  in  the  open  air :  when  we  are  shut  up  in  sn  apartment,  the  vitiated  air  rises,  but  it  is 
stepped  at  the  ceiling,  and  preserves  its  lofty  situation  only  so  long  as  its  elevated  temr 
perature  remains ;  when  it  has  gradually  given  out  its  surplus  heat  to  the  w^ls  of  the 
room,  it  becomes  of  the  same  density  ss  the  rest  of  the  air,  mingles  with  it,  and  thus  de- 
scends to  our  level,  where  we  are  liable  to  inhale  a  part  of  it  again,  together  with  the 
purer  portion.  From  this  it  is  evident  that  the  upper  part  of  a  room,  next  the  oeiling,  is  the 
place  where,  in  general,  the  worst  air  is  collected,  and,  of  course,  that  thie  is  the  place 
for  letting  it  out :  but  it  must  be  recollected  that  no  air  can  make  its  escspe  from  the 
room  except  an  equal  quantity  enter  to  supply  its  place ;  and  it  follows  that  there  should 
be  a  contrivance  aomewhere  for  the  admission  of  iresh  air,  and  the  lower  part  of  a  room 
is  the  proper  situation  for  this  purpose.  This  last  observation  will  be  reconsidered  when 
we  describe  the  practical  methods  to  be  sdopted  in  ventilstion. 

487.  It  u  e9ident,  aUo,  from  wkai  we  hove  mid,  that  m  ertfwded  rooiiu,  if  no  judicious 
aieans  are  employed  for  getting  rid  of  the  bad,  and  the  introduction  of  good  air,  that 
what  has  been  exhaled  1^  one  person  will  be  breathed  by  another,  the  poisonous  air 
which  each  person  gives  out  mingling  with  the  mass,  and  vitiating  it.  Such  an  atmo- 
sphere, consisting  of  good  and  bad  air  mixed  together,  may  not  be  immediately  danger- 
ous, although  extremely  unhealthy :  the  degree  of  its  insalubrity  most  depend  upon  the 
number  of  persons  collected  together,  and  the  more  or  less  confined  natare  of  the  place< 

488.  It  it  eaieuUtted  that  each  peroon  eonsumea,  on  an  aoerage^  fine  euhie  feet  of  air  in  an 
hour,  or,  in  other  words,  deprives  oxygen  of  such  a  quantity  of  atmospheric  air.  If  a 
hundred  persons,  therefore,  were  confined  in  a  room  80  feet  long,  36  broad,  and  80  high, 
the  whole  air  in  that  apartment,  consisting  of  S3,600  cubic  feet,  unless  renewed,  would  be 
Doxioas  and  dangerous  to  tnvathe  in  about  four  hours  and  a  half  Is  it  wonderful,  then, 
that  crowded  rooms,  heated  and  close,  Where  routs  and  assemblies  are  held,  theatres,  and 
ether  places  of  public  amusement,  and  even  churches,  should  be  so  pernicious  to  the 
health  of  those  who  frequent  them,  where  proper  ventilation  is  neglected  1  For  besides 
the  destruction  of  oxygen,  or  vital  air,  the  great  increase  of  carbonic  acid  gas,  together 
with  the  noxious  effluvia  from  other  causes,  tend  to  vitiate  the  air  in  a  very  great  degree. 
The  additional  deterioration  of  the  air,  produced  by  many  lights,  will  be  sHuded  to  af- 
terward. 

489.  From  oar  having  ttated  thai  iiiathe  oxygen  alone  tohieh  iupporta  life  m  refptrofiofi, 
ind  that  air  deficient  in  oxygen  is  unhealthy,  it  may  perhaps  be  supposed  that  an  atmo^ 
sphere  of  pure  oxygen,  or  one  having  more  than  its  usual  quantity,  would  be  eminently 
salubrious.  This,  however,  is  not  the  case ;  an  increase  of  the  usual  proportion  of  this 
gas,  which  can  be  artificially  given,  is  found  to  give  too  strong  a  stimulus  to  the  system, 
and  fever  would  be  the  result :  we  should,  in  fiict,  bum  out  too  soon,  like  a  wooden 
splinter  in  a  jar  of  o:i^gen. 

490.  Health  demande  that  the  unuU  and  natural  froportim  in  the  eonetiiuente  of  air  should 
he  neither  inereaeed  nor  diminiehed,  except  in  a  very  minute  degree ;  and  by  the  most 
wonderful  contrivance  of  Providence,  the  proportion  is  preserved  nearly  the  same,  at  all 
times  and  in  all  places,  as  we  have  already  stated.  And  here  we  may  perhaps  be  excused 
for  departing  for  an  instant  from  what  is  strictly  our  subject,  to  point  out  a  remarkable 
proof  of  wise  design.  The  carbonic  acid,  produced  1)y  combustion  of  all  kinds,  and  by 
the  respiration  of  animals,  and  which  might  in  time  vitiate  the  whole  atmosphere,  is  con- 
sumed by  the  vegetable  creation,  to  which  it  serves  as  a  pabulum  or  food,  in  the  same 
manner  as  oxygen  does  to  animals.  Nay,' more ;  vegetables,  at  the  same  time  that  they 
attract  and  retain  carbonic  acid,  give  out,  in  sunshine,  pure  oxygen  gas.  Thus,  vegeta- 
bles improve  the  atmosphere  when  it  has  been  deteriorated  by  animals. 

But  notwithstanding  the  consumption  of  oxygen,  or  the  vitsl  principle  of  the  air,  by 
combustion  and  respiration,  and  its  rapid  abstraction  in  confined  apartmenta  and  other 
tlaees  in  doors,  this  is  not  so  considerable  as  to  aflbot  the  general  atmosphere,  or  the  air 
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oat  of  doon,  rwj  w&aMtfz  MH  w»  kncrw  from  the  abore  iiiiwiBiwg  teft  it  Boat 
from  the  above  proeee8ea,-were  it  aet  lenewed. 

491.  When  mimotipkenc  air  watjirwt  Haeopend  to  ht  emmfmtd  ofowmm  mnd  mtrog^n, 
ihu  the  forma'  woo  the  ffmeipal  Mufporitr  of  lifo,  it  waa  Tery  nalonUy  auppoaed  that  Um 
air  of  thoae  coaDtriea  which  were  known  to  be  rery  healthy  would  be  found,  upon  ao- 
alyaia^  to  contain  more  than  the  oaual  proportion  of  oiygen ;  and,  on  the  oontraiy,  thai 
thoae  which  were  unhealthy  would  be  deficient  in  that  principle.  Upon  making  careful 
experiments,  however,  with  a  riew  to  determine  whether  tbia  waa  the  ease,  the  reault 
did  not  prore  it ;  for  portiona  of  air  being  taken  from  the  open  fielda,  from  hiUa,  from  tha 
aea-side,  from  towns,  even  from  prisons,  were  examined,  and  the  proportion  of  oxygen 
was  found  to  be  the  same  in  alL  It  is  evident,  then,  that  the  aahibrity  or  inaalubrity  of 
air  out  of  doors  doea  not  depend  upon  the  proportiona  of  the  elementaiy  principiea,  oxy- 

£n  and  nitrogen,  they  being  the  some  eveiywhere,  but  rather  upon  the  abaence  or  addh 
>n  of  some  other  invisible  subatancea,  some  of  which  may  be  of  a  highly  deleterioua  an- 
fure.  Thus  caibonic  acid,  sulphuretted  hydrogea,  or  carburetted  hydrogen  may  abound, 
or  even  aome  other  gaseous  matters ;  or  miknown  vapours  nuiy  be  mingled  through  tha 
air  of  particular  places,  rendering  them  unhealthy.  It  ia  well  imowa  that  some  of  theoa 
noxious  gases  are  diseogaged  Ihim  nuirshes,  stagnant  waters,  common  sewers^  and  a& 
places  where  animal  or  vegetable  aubstaneea  are  in  a  atate  of  potre&ction ;  and  othet 
deadly  poisons  may  be  difihsed  through  the  atmoaphere,  which  the  skill  of  the  cbemiat 
does  not  •enable  him  to  detect. 

49S.  TkenibjeUofveniiloiiomiMnoico^/btoitoduiiodling^ 
Mir  ofdhu  and  loionv.    It  is  searoelir  neoeasaiy  to  allude  to  the  innumerable  aouroea  of 
deleterious  vapours,  exhalations,  odours,  and  gases,  that  are  constantly  generated  in 
cities  where  there  is  a  deficient  in  sewers,  pavemeata,  water,  and  geneml  habita  of  or- 
der and  cleanlineaa.    This  aubject,  fortunately,  has  attfaeted  much  attention,  and  wn 
may  be  excused  for  not  pointing  out  many  facts  that  are  now  beginning  to  be  pretty  gen* 
orally  known ;  but  the  subject  is  too  important  to  be  entirely  passed  over.    History  in- 
forms us  that  pestilence,  the  scourge  of  society,  has  prevailed  frequently  and  virul^tly 
in  ages,  countries,  and  even  diatricta,  in  which  cleanliness  and  the  proper  ventibtion  of 
houses  have  been  little  considered.  Without  entering  on  the  varioua  theories  respecting 
the  exciting  causes  of  pestilential  disease,  a  little  research  will  afford  aofficient  prooC 
that  want  of  cleanliness  has  been  a  princiinl  cause  of  their  aggravation  and  repid  dilR^ 
aion.   If  we  read  the  account  of  our  own  metropolis  during  the  last  calamitous  visitation 
of  the  plague,  in  1666,  and  compare  it  with  its  present  state,  we  may  convince  ourselvna 
that  our  present  exemption  from  the  recurrence  of  such  an  evil  is  secured  to  us  on  mora 
grounds  than  thoae  of  precautionary  laws  of  quarantine.   At  that  period  in  the  history  of 
this  vast  city,  the  streets  were  narrow,  the  bouses  projecting  in  the  upper  stories,  and 
the  spaces  between  them  crowded  with  large  aigns  hung  across,  and  checking  the  free 
cireuiation  of  air,  essential  to  the  health  of  the  inhabitants.    To  the  miaama  constant^ 
engendered,  and  rising  up  from  the  open  drains  and  neglected  sewers,  were  added  thoan 
caused  by  the  fermentation  of  heapa  of  rubbish  and  garbage  ejected  from  every  bouae, 
and  which  the  indolent  inhabitants  could  scarcely  be  cookpeUed  to. remove.    Nature  hna 
provided  meana  for  carrying  off  impure  air,  and  replacing  it  with  such  as  is  suited  to 
animal  reapiration ;  but  here  ita  intentions  were  defeated,  both  by  the  construction  of 
the  buildings,  and  the  habita  of  the  people.    Nor  were  the  interior  arrangementa  bettar 
oaloulated  to  promote  health.  The  windows  were  smaO,  the  rooma  low,  the  floors  made 
of  clay  strewed  over  with  straw  or  rushes,  among  which  lay  rejected  fragments  of  food 
and  dirt  of  all  kinda.  Veotilaiion  waa  totally  diaregarded,  and  the  reault  waa  a  perpetual 
recurrence  of  fevera,  from  which  the  English,  at  that  time,  were  acareely  ever  free.    In 
this  condition  of  things,  infectious  diseaaes  spread  with  a  dreadful  rapidity,  and  the  hta- 
toiy  of  the  plague  by  Defoe  iexhibita  the  condition  of  the  people  ^  frightful  coloure.    It 
ia  almost  needless  to  advert  to  the  improvements  that  have  probably  banished  pestilencn 
in  its  aggravated  form,  and  rendered  our  metropolis  one  of  the  moat  healthy  on  the  globe. 
The  principal  of  these  are,  undoubtedly,  well-constructed  sewers,  and  an  abundant  sup- 
ply of  water ;  streets  wide,  well  paved,  and  kept,  if  not  aa  clean  as  they  might  be,  yet 
far  more  so  than  formerly ;  large  aashes  to  open,  wooden  floora,  with  a  frequent  renewal 
of  the  papering  and  painting  of  the  interior,  and  open  chimney  fireplaces.    It  is  not  in- 
tended here  to  attribute  the  exiatenee  of  pestilence,  cholera,  and  other  violent  diseasea 
to  want  of  cleanliness  alone ;  they  may  originate  in  natural  causes,  though  unknown  to 
us,  but  it  appean  from  evidence  that  they  have  produced  the  most  fatal  ravages  where 
indolent,  filthy,  and  disorderly  habits  prevailed. 

Though  the  improved  state  of  knowledge  in  this  country  has  produced  the  most  happy 
effecta  in  averting  the  most  desolating  and  wide-spreading  evils  of  disease,  still  we  should 
recollect  that  the  same  causes,  though  acting  upon  a  smaller  scale,  will  always  tend  to 
produce  more  or  less  derangement  of  health. 

493.  The  greoi  importance  of  ventikuion  muet  beperceined^  when  it  is  considered  that, 
although  respiration  may  proceed,  and  life  exist  for  a  time,  in  cases  where  the  atmo- 
^heric  air  ia  vitiated  to  a  oonaidenhle  degree,  yet,  aa  pure  air  ia  essential  to  the  full  eih 
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JognneiiC  of  health,  ereiy  degree  of  TiUaUon  of  U  nust  be  pnJQiieia],  altboogh  fhie  eflhet 
may  not  be  perceived  immediately.  It  haa  been  w^  obaenred,  that  "  in  the  great  ma- 
jority of  aituatiooa  to  which  man  is  exposed  in  social  life,  it  is  the  oontinned  or  reiterated 
application  of  leas  powerful  causes  which  gradually,  and  often  imperceptibly,  unless  to 
ti^e  vigikint  eye,  effects  the  ohange,  and  ruins  the  oonstitution  before  danger  ia  dreamed 
of;  and  hence,  the  great  mass  of  human  ailments  ia  of  alow  growth  and  iow  progress.'* 
494.  VaUUaHan,  as  <Jkf  nua$a  of  pretentiiig  duean^  ia  not  only  necessary  in  the  habita- 
tions of  the  poorer  daases,  as  far  as  their  health  alone  is  concerned,  but  the  middle  and 
higher  ranks  of  the  community  have  an  almost  equal  interest  in  securing  good  ventila- 
tion wherever  the  habitations  of  human  beings  are  to  be  found,  more  particularly  where 
they  are  crowded  together  in  towns  and  villages ;  since  disease,  once  generated  by  the 
neglect  of  ventilation  and  cleanliness,  spreads  its  frightful  ravages  £ar  beyond  the  bound- 
ariea  of  filth  and  wretchedness,  and  falls,  aa  a  punisbiDDent,  upon  those  whose  duty  it  was 
to  have  been  the  guardians  of  the  labouring  poor.  The  late  visitation  of  the  cholera  baa, 

Erhaps,  done  more  to  place  this  subject  in  its  true  light  than  volumea  of  writing  could 
ve  effected;  and  there  cannot  be  a  doubt  hot  that  the  whitewaahiagf,  cleaning,  and 
ventilating  of  the  houaes  of  the  poor,  during  the  prevalence  of  the  epidemic,  did  much  to 
check  its  progreae. 


CHAPTER  IL 
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406.  Having  now  investigated  briefly  the  prinoipal  causes  which  deteriomte  the  air, 
or  render  it  unhealthy  and  unfit  for  the  purposes  of  respiration,  it  is  aeoessaiy  that  we 
ahould  turn  our  attention  to  the  means  of  preventing  this  evil,  or  of  correcting  it  when 
it  has  occurred.  Prevention  being  alwaya  better  than  cure,  the  importance  of  under* 
standing  the  causea  which  iigure  the  salubrity  of  the  air  cannot  be  overrated,  since  thia 
aione  can  enable  us  to  avoid  them.  To  remove  the  avil  when  it  haa  already  taken  plaee 
ia  more  difficult,  but  atill  partly  within  our  meana. 

496.  It  u  tn  error  to  Muppo»€  thai  §vr  con  bocomt  vm/AoUoomo  mtrdjf  hy  beings  simg- 
mhu.  Pure  air,  like  pure  water,  never  changes  of  itself,  however  long  it  may  be  kept ; 
but  it  may  have  impurities  mingled  with  it,  arising  firom  varioua  sources,  without  these 
being  easily  discoverable.  In  thia  manner  air  may  be  contaminated  if  abut  up,  an  efleot 
wbich,  indeed,  usually  takes  place,  it  being  the  great  receptacle  for  a  variety  of  invisible 
effluvis  and  vapours  that  rise  from  the  earth,  or  finom  aurrounding  substances.  The 
most  prudent  thing,  therefore,  is  not  to  use  air  that  has  been  long  pent  up,  but  to  ohange 
it  for  the  fresh  air  of  the  atmo^here. 

497.  Ji  hma  been  imapnod  tMatJhre  hos  the  power  of  fur^ying  air  hybarmxkgvid  destroy- 
ing the  noxious  paitidea  with  which  it  may  be  contaminated ;  and  aa  a  remnant  of 
this  idea  still  exists  in  the  minds  of  some  persons,  it  is  necessary  to  show  the  fallacj 
of  it.  Fire,  instead  of  purifying  air  by  burning  anything^  in  it,  actually  vitiates  tho  mr 
which  has  paased  through  it,  aa  we  have  ahown,  by  ita  abstracting  the  only  portion  of 
the  air  that  is  useful  in  supporting  life :  burned  air,  therefore,  or  what  haa  gone  tfarougli 
the  &re,  instead  of  being  purified,  is  rendered  poisonous.  What  haa  led  to  this  error 
haa  been  the  observing  that  the  air  of  confined  plaoea  ia  often  improved  by  lighting  a 
Are  in  them ;  but  this  improvement  is  solely  ovring  to  the  current  or  circulation  of  air 
that  is  produced,  and  the  consequent  introduction  of  fiwsh  air :  if  the  fire  waa  made  in 
a  confined  place,  where  no  change  or  current  of  air  could  happen,  aa  in  a  room  vrtthoqt 
a  chinmey,  so  far  fttim  puriQring  the  air,  it  would  render  it  doubly  noxious. 

498.  FMnugaHng  fotOee  are  preparationa  formed  of  odoriferoua  reaiaa  and  other 
substances  to  be  bivned  in  an  apartment  to  perfume  the  air,  either  aa  a  kixuz7,  or  to 
overcome  some  disagreeable  odour. .  It  waa  aupposed,  formerly,  that  the  burning  of 
aromatic,  resinous,  and  balsamio  sidwtances,  had  the  property  of  purifying  tainted  ahr, 
and  destroying  contagious  miasma ;  but  they  are  now  coaaidered  as  wholly  ineffloft- 
oious  for  this  purpose,  and  though  they  may  conceal  oflfensive  exhalations,  and  render 
them  less  discoverable  by  the  senses,  they  offer  only  a  deceitful  aecurity.  Varioua 
oiixlures  are  employed  for  making  pastiles ;  but  they  all  contain  charcoal  mixed  vrith 
fragrant  materials,  aa  benaoin,  balsam  of  Peru,  storax,  gum  benjamin,  oil  of  otoves,  and 
nutmegs,  nqrrrh,  nitre,  mastich,  lahdannm,  dec.-;  and  though  these  odoriferous  gums 
produce  an  agreeable  perfhme,  yet  the  vapours  of  the  chaaooal,  instead  of  purifying  the 
air,  tend  to  increase  its  unwholesomeness  by  giving  out  carbonic  acid. 

499.  StMe,  i0Am  sir  Aot  loot  thot  eonsHiuent  Sjf  w&h  it  eufporte  life,  there  ore  no  meone 
nfreetoriog  ti,  it  follovrs  that  our  only  resource  is  toget  nd  of  the  foul  air,  and  to  re- 
place it  hjT  what  ia  fresh  and  good.  The  mode  of  effecting  thia  necesssry  change  of 
the  air  of  apartments  constitutes  properly  what  is  termed  **  ventikition,"  a  term  deri- 
Tod  from  the  Latin  word  signifying  irind,  the  motion  or  current  of  air  furnishing  the 
most  obvious  method  of  aooomplidiing  thia  object. 
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000.  Befort  we  proceeif  we  nmet  Ug  ike  remier'e  offMliM  io  wh^t  we  hne  gtaied  retpee^ 
mg  ike  air  being  a  euketanee  ««  nmek  ae  emf  otkerjhtid ;  and  that  we  cannot  poasiblj  caose 
any  air  to  go  oot  fWim  a  room,  exoept  an  equal  qoantity  come  in  at  another  opening : 
for  it  10  a  law  of  nature,  that  erery  plaoe  which,  in  common  langoage,  ia  eaid  to  be  em^ 
ly,  ia,  and  must  be,  alwaya  fidi  of  air:  if  we  were  to  draw  the  atr  out  from  an  apart- 
ment through  aome  aperture  by  meana  of  a  mainline,  more  air  from  without  wouM 
force  itaelf  in  by  meana  of  the  whole  preasure  of  the  atmoephere  to  aupply  ita  (dace,  if 
not  through  an  equal  aperture,  jei  through  all  the  innumerable  minute  crevicee  that 
exist,  in  the  walla,  doors,  windows,  floor,  dec. ;  and  if  these  were  absolutely  tight,  so 
that  no  air  could  come  in,  then  it  would  be  impossible  for  any  air  to  go  out.  Tliis  fact 
ia  sometimes  evinced  in  the  bad  draught  of  a  chimney  of  a  small  apartment  in  which 
the  work  has  been  Tery  well  executed,  or  well  finished,  as  it  is  called ;  that  is,  with  all 
Hie  joints  very  close,  so  as  to  let  in  no  draughts.  The  reason  of  this  is  obTious ; 
though  air  that  has  served  the  combustion  has  been  rendered  lighter  by  the  heat,  and 
therefore  has  a  strong  tendency  to  go  up  the  chimney,  yet  it  cannot  move  and  be  soc- 
eeeded  by  more  air  to  the  fire,  exoept  an  equal  quantity  of  air  can  enter  the  room  by 
some  openinga,  large  or  smal^  to  aupply  ita  plaoe^  otherwise  the  room  would  be  emp- 
tied of  air  by  such  a  current  making  its  exit :  but  nature  has.  willed  that  every  plaee 
nuut  be  full  of  air ;  hence  the  absolute  necessity  for  openings  in  some  part  of  the  room 
for  the  admission  of  fresh  air,  in  order  that  a  fire  may  bum.  Thia  necessity  is  gener- 
ally overlooked  by  thoae  who  are  unacquainted  with*  the  philosophy  of  this  subject,  tiie 
material  nature  of  air,  and  the  manner  in  which  it  presses  in  to  fill  every  space.  It  is 
in  vain,  therefore,  to  think  of  stoppfaig  up  eveir  orevice  capable  of  occasioning  a 
draught :  a  draught  muai  exist  where  a  fire  of  any  kind  boms  in  an  apaortment ;  and  the 
study  muat  be  to  contrive  that  the  air  ahaQ  be  admitted  inhere  and  how  it  vnll  be  the 
least  inconvenient. 

601.  IVkere  a  fire  ie  kitming  m  ike  ckimnej  of  an  apartmenif  m  eertaim  degree  ef9emtil^ 
htm  ie  going  on  ametantlyt  and  must  go  on,  oi  itaelf,  without  the  thought  or  attentM  of 
any  person;  and  this,  as  we  have«stated  above,  ia  an  immense  advantage  in  open 
ehlamey  fireplaoes,  which,  it  is  deajrable,  should  be  properly  understood  and  apprecia- 
ted. It  is  obvious  that  the  current  of  air  necessary  to  feed  the  fire  produces  a  contin- 
ual ciiaQge  of  aH  that  part  of  the  air  which  ia  below  the  level  of  the  mantel ;  but  tiiis 
cannot  bSppen  vrithout  a  partial  change,  at  least,  of  what  is  above  that  level ;  for,  as 
we  observed,  the  air  vitiated  by  respiration  and  the  biuning  of  lights,  first  asoenda  to 
the  ceiling  in  consequence  of  being  warm,  and,  ahhongh  it  must  remain  imprisoned 
there  for  a  time,  if  there  are  no  apertures  for  its  escape,  yet  by  being  cooled  gradually, 
it  descends  and  mixes  with  the  rest  of  the  air  of  the  room,  and  it  then  more  or  leas 
falla  into  the  current  of  air  rushing  towards  the  fire. 

Among  the  various  kinds  of  air  with  which  that  of  our  apartments  is  contaminated, 
some  are  of  difi!brent  degrees  of  specific  gravity  firom  atmospheric  air;  and  it  might 
therefore  be  supposed  that  we  might  find  them  at  different  heights.  It  might  be  ima- 
gined that  the  caibonic  acid,  from  its  greater  specific  gravity  wl^n  cO<rfed,  occupies  the 
wwer  part  of  the  room,  though,  while  warm  as  just  eseaped  by  the  brealh,  it  had  riaan 
to  the  ceiling.  But  thia  complete  separation  from  each  other  of  the  diflbrent  gaaea 
never  takea  jdace,  for  it  is  the  nature  of  gases  very  soon  to  difAise  themselves  and  com- 
mingle, and  the  warm  and  cold  portions  soon  change  placea  by  beoondsg  of  equal  tem^ 
perature ;  at  least  this  is  their  constant  tendency,  and  we  cannot  draw  any  line  of  sep- 
aration between  them,  aa  if  they  were  so  many  atrata.  All  the  time,  tiierefore,  vddle 
a  fire  is  buniing  in  aa  apartment,  the  air  is  constantly,  though  alovdy,  changing,  by  one 
part  passing  through  the  fire  and  going  up  the  chimney  flue,  ^Hiile  fireeh  air  to  supply  tta 
place  is  forcing  in  at  all  the  crevices  in  the  tqnrtment.  Whether  this  change  is  sufll- 
eient,  must  de^nd  upon  the  number  of  persons  in  the  room  who  destroy  the  vital  part 
of  the  air,  and  also  upon  the  number  of  Ughta,  which  act  in  the  same  way. 

602.  If  Ike  mtiaied  air  be  aol  remowed  wiik  et^ficient  ra'^idity  bvjhe  draugki  eftke  ekuimey 
alone^  then  aome  other  mode  will  be  necessary  in  addition.  Formerly,  in  England,  the 
dwelling-rooms  of  the  middle  and  lower  classes  were  so  low,  that  the  air  whidi  vras  in- 
jured by  respiration  could  aeareely  ascend  above  the  heada  of  the  inhabitants,  who 
were,  therefore,  alwaya  immersed  in  an  impure  atmosphere :  it  Is  to  be  observed,  that 
this  must  be  the  constant  effect  of  low  apaitmenta,  and  ia  an  evil  which  attaches  to  the 
habitations  of  our  poor  of  the  present  day,  and  often  to  the  bedchambers  of  the  wealthy. 
A  room  only  seven  feet  high  cannot  possibly  be  healthy  to  live  in,  as  then  there  is  not 
space  for  the  expired  air,  which  consequently  becomes  mixed  with  the  purer  air  of  the 
lower  part  of  the  room,  and  ia  breathed  over  again. 

As  our  best  houses  are  now  constructed,  with  the  rooms  lofty,  and  the  saahes  made 
to  open  at  top  and  at  bottom,  or,  as  it  is  eaUed,  douhU  hamg,  ventilation  becomes  com- 
paratively easy.  The  warm  vitiated  air  ascending  to  the  ceiling,  finds  there  suflicient 
space  above  our  heads,  till  it  cools  and  mixes  gradually  with  the  rest,  as  we  have 
ahown ;  and  if  we  wish  to  change  the  air  more  completely,  we  have  only  to  poll  down 
a  small  part  of  the  upper  sash,  uiat  the  hot  air  near  the  odling  may  eaoqie.    But  thia 
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caeope  of  fool  sir  will  not  always  tako  place  wliile  a  fire  is  Iranung,  except  we  attend 
to  some  ckcumstanoea.  Should  the  aperture  made  by  puning  down  the  top  sash  be 
greater  than  the  area  of  the  creTioes  in  the  apaitments  from  which  the  fire  was  sup- 
plied, some  coM  air  wili  oome  in  1^  the  window  to  sapply  the  fire,  instead  of  hot  air 
going  oat,  and  the  eflfect  of  this  will  be  unpleasant.  It  is  necessary,  therefore,  that 
some  other  qwrtures,  at  the  lower  part  of  this  room,  should  furnish  this  necessary  sup- 
ply of  air  to  the  fire,  and  permit  the  warm  to  go  off:  opening  a  door  for  a  short  time 
will  eflfect  this,  or  lifttaig  up  the  lower  part  of  a  aash.  But  this  mode  of  ventilation, 
though  perfectly  eflfectual  and  easy,  cannot  with  conyenienoe  be  always  well  applied 
while  persons  are  in  the  room,  on  account  of  the  draughts  of  cold  air  which  must  enter, 
though  it  is  quite  sufilcient  nHienever  the  room  is  empty ;  and  this  principle  being  un- 
derstood, it  is  not  difilcult  to  modify  to  svH  it  to  most  occaaions.  Dwelling-rooms 
iniiich  are  oiUy  occupied  during  short  periods,  and  thoroughly  ventilated  by  the  windoms 
between  those  periods,  seldom  require  any  other  aystematic  ventilation  than  what  we 
have  just  described.  French  sashes,  which  open  like  folding-doors,  are  the  best  for 
this  purpose  where  they  can  be  introduced,  as  the  whole  esrtent  of  the  window  can  be 
opened ;  whereas  with  double  hung  sashes  only  one  haVof  the  window  can  be  open» 
though  this  half  may  consist  of  one  portion  at  top  and  another  at  bottom. 

fiOS.  The  ntceant^  /br  good  votUUatM  in  the  h^gemeni  story  and  qffieeo  of  every  house 
must  appear  evident,  when  we  reflect  how  the  air  in  the  lower  story  ascends  up  the 
staircases,  and  that  if  there  are  any  noious  eflluviA  disengaged  below,  they  are  sure 
to  contaminate  the  air  of  the  whole  houses  It  is  in  vain,  therefore,  that  great  pains  are 
bestowed  upon  the  upper  apartments,  if  the  lower  ones  are  neglected.  We  believe 
there  axe  few  houses  that  do  not  suffer  more  or  lees  6om  this  cause,  and  that  many  are 
rendered  really  unhealthy,  though  the  occupierB  aever  aospeet  the  truth  itself,  nor  the 
canse  of  it.  It  ahould  be  a  oonstantpractace  of  the  principals  to  make  regular  descents 
into  these  lower  regions,  and  tgpHRnine  with  their  own  eyes  the  condition  of  things, 
in  a  case  in  which  not  merelylSeir  comfort,  but  their  health,  and  that  of  their  fam^, 
are  aerioualy  concerned.  Frequent  thorough  cleaning  and  scrubbing,  whitewashing 
and  painting,  with  regular  visits,  would  do  much  to  improw  the  atmoqphere  of  every 
mansion,  and  care  ahould  be  taken  that  every  place  should  have  proper  openings  for  a 
free  circulation  of  air. 

604.  Good  voHiiUUM  is  nowhere  more  trnportefi/,  tUikoufh  nowhere  more  neglected^  than 
in  our  bedchon^ere.  The  bad  eflfect  of  sleeping  in  small  and  dose  rooms  has  been  al- 
ready mentioned ;  to  which  we  may  likewise  add,  that  of  havinf  thick  curtains  drawn 
oloee  round  the  bed,  which  confhie  the  air  that  has  been  exhaled,  surrounding  us  with 
an  impure  atmosphere.  Provision  should  be  made  for  a  continual  change  of  air  in  the 
apartment  during  the  night,  by  the  eecape  of  the  heated  and  foul  air,  and  the  introduo- 
tion  of  cool  andfreA  air.  The  first  may  be  eflfeoted  by  some  aperture  at  the  top  of  the 
room ;  perhaps  keeping  the  top  eash  open  for  about  an  inch  may  be  suflScient :  of  course, 
care  must  be  taken  that  the  f^h  air  brought  in  at  the  lower  part  of  the  room  does  not 
act  as  a  draught  striking  upon  the  bed,  but  that  it  enters  by  small  apertures,  and  diffhsee 
itself  as  quickly  as  possible ;  and  likewise  that  there  may  be  the  means  of  regulating 
the  quantity  according  to  cireumstanoea.  If  the  ten^rature  of  the  fresh  air  can  be 
regulated,  it  will  be  better. 

(The  practice  of  aleeping  in  illy  ventilated  roonis,  and  especially  with  curtains  drawn 
dosely  around  our  beds,  would  scarcely  be  peraisted  in  if  we  did  but  reflect  on  the  ef- 
fect of  thus  depriving  ourselves  of  pure  air  during  the  hours  of  sle^.  Air  that  has 
been  once  breaUied  is  rendered  unfit  for  animal  life  until  it  has  been  again  purified ;  it 
being  composed  of  two  gases,  termed  oxygen  and  nitrogen ;  the  first  of  these  is  the 
great  agent  in  respiration  and  combustion,  and  is  often  called  vital  air ;  the  latter  is  of 
a  contrary  nature,  and  is  fatal  to  animal  life,  and  is  also  incapable  of  supporting  com- 
bustion ;  it  is  hence  often  designated  deadly  air.  Yet  in  the  proper  mixture  of  these 
two  gases,  the  parity  of  our  atmo^here  depends. 

In  the  process  of  respiration  the  air  is  deprived  of  a  large  portion  of  its  oxygen,  and 
obtains  in  ita  stead  a  portion  of  carbonic  acid  gas,  which  also,  like  nitrosen,  is  not  ca- 
pable of  supporting  life.  It  therefore  follows  that  air,  after  having  served  the  purposes 
of  respiration,  or  combustion  either,  is  no  longer  fit  for  man  till  it  has  been  purified  in 
Nature's  vast  laboratory,  where  that  portion  which  was  unfit  for  animal  life  is  absorb- 
ed by  the  vegetable  world  and  the  other  substances  with  which  it  is  brought  into  con- 
tact, and  from  them  it  again  abeorbs  its  proper  proportion  of  oxygen  gas. 

Dr.  Priestley  has  ^ven  a  beautiful  exenuplification  of  the  powers  of  vegetables  to  re- 
store the  purity  of  air  which  had  been  deprived  of  ita  oxygen.  He  says,  **  Finding  that 
air  was  not  spoiled  by  the  growth  of  a  plant  of  mint  which  I  kept  in  it  for  some  months, 
I  thought  it  possible  that  the  process  of  ve^tation  might  restore  the  air  injured  by- 
burning  candles,  and,  accordingly,  I  put  a  sprig  of  mint  into  air  in  which  a  wax  candle 
had  burned  out,  and  in  a  few  days  after  I  found  that  another  candle  burned  perfectly 
wen  in  the  same  air  which  had  extinguished  it  before."  He  then  repeated  the  experi- 
ment with  various  other  plants  in  a  vegetating  state,  with  the  aame  result  i  and  also  in 
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air  wlucii  bad  been  deteriorated  Iqr  animal  Teepiiatkm  and  ymroflwtion,  and  flam  de- 
priTed  of  its  oxygen.  From  these  prooA  of  nstoration  of  the  air,  be  jnatly  fafemd 
what  is  now  amply  prayed,  that  the  lajniy  oontianally  done  to  the  atmosphere  by  the 
respiration  of  soch  a  multitude  of  animals,  and  the  pntreihction  of  sneh  masses  of  mat- 
ter upon  the  earth's  sarface,  is  repaired  by  the  vegetable  creation.  And  notwith- 
standing the  prodigious  mass  of  air  that  is  corrupted  perennially  by  the  causes  named, 
yet  if  we  consider  the  immense  profusion  of  Tegetables  upon  the  Amo  of  the  earth,  in- 
haling and  exhaling  oontinnally  in  accordance  with  their  lawa  of  vftality,  we  mayper- 
oeive  it  to  be  a  nlional  supposition  that  the  remedy  is  ftifly  adequate  to  the  CTiL  Thua, 
by  the  wisdom  of  the  Creator,  the  two  groat  departments  of  the  oisanie  world,  animal 
and  Tegetable,  are  mutually  made  to  suslahi  eaeh  other ;  that  whm  is  rejected  as  sa- 
perfluous  by  the  one  being  reciprocally  nutritious  and  eren  neoessaiy  to  the  other. 

Again,  the  air,  as  it  passes  through  the  lunga,  is  brought  lute  very  dose  contact  with 
the  blood  as  it  returns  from  its  cfarcnit  roand  the  system ;  it  is  then  m  a  dark,  disool- 
onred  state,  and  unfit  to  be  again  circulated ;  in  the  lun^,  however,  it  is  brought  into 
very  dose  connexion  with  the  atmospheric  air,  from  which  it  speedily  obtains  a  laige 
supply  of  oxygen,  which  tunia  it  to  a  beautifbl  briglit  red,  and  it  is  again  lit  to  be  ex- 
pelled by  the  action  of  the  heart  to  the  extiemitaes ;  tha  blood  by  this  means  has  be- 
come pure ;  but  the  breath,  at  the  sane  time,  has  also  beoome  vitiated,  bdng  deprivwl 
of  its  vital  quality,  and  having  imbibed  other  impurities,  chielly  cariionic  acid  gas,  in  its 
stmd ;  it  is  therefore  expired,  and  fresh  air  inhaled  in  its  |daee. 

It  is,  therefbre,  obvious,  thai  the  more  we  are  exposed  to  the  tine  air  of  heaven  the 
better  will  be  the  state  of  our  blood ;  whereas,  deprived  of  our  ftan  supply  of  this  invig- 
orating fhiid,  the  annual  ^rame  becomes  pale  and  emaciated ;  and  we  have  only  to  com- 
pare the  healthy  ploughman,  and  the  ruddy  and  hearty  Ibidmnter,  witti  the  pide  and 
aiekly  inhabitant  of  an  over-pc^ated  nuumfacturiag  district,  or  the  votary  of  fashion 
— the  victim  of  the  dose  and  unwholesome  air  of  afjj^  fashionable  life,  to  witness  the 
benefit  arising  from  a  f^ee  circulation  of  pure  air.  OTIhiB  pure  air,  an  ainlt  requires 
about  a  gallon  per  minute.  Now,  the  space  within  the  curtains  of  a  bed  is  not  capable 
of  containing  more  than  sufficient  fbr  two  persons  for  twehre  houre ;  so  that  if  tiie  oor> 
tains  were  quite  air-tight,  we  shottld  cease  to  exist ;  and,  as  it  is,  such  an  atmosphere 
must  be  prejudicial  to  health.  Nothing  can  be  more  ridiculous  than  the  absurd  pten  of 
elevating  the  bed  to  a  great  hdght  from  the  fioor,  and  at  the  same  time  bringing  the 
valance  down  to  a  considerable  depth  from  the  top,  thus  shutting  in  a  quantity  of  viti- 
ated air  just  above.  It  is  said  that  a  bird  hung  up  in  a  cage  with^  the  curtains  of  a 
bed  where  a  person  is  sleeping  will  be  found  deid  m  the  morning.] 

006.  A  litlU  apparahu  far  veniUating  a  bedchamber  in  ike  mght,  invented  by  the  Mar- 
quis de  Chabannes,  tiiough  not  very  eflfbctual  for  a  large  room,  is  pertiaps  worth  men- 
tioning for  a  small  one.  It  consists  of  a  tittle  box  or  endosure  of  tin 
or  other  metal,  having  an  opening  in  front,  fif,  80,  in  which  may  be 
placed  a  smaU  lamp.  The  upper  part  or  flue  is  to  be  inserted  into  the 
wall  on  the  chimney  breast,  and  is  to  go  quite  into  the  flue  of  the 
chimney.  The  air  which  the  lamp  requires  for  combustion  wfll  tins 
pass  into  the  flue,  occasioning  firesh  air  to  come  into  the  room  to  sup- 
ply its  place.  This  machine  is,  in  fact,  a  little  el^ney,  in  which  the 
lamp  is  the  fire,    it  should  be  placed  near  the  lop  of  the  room. 

606.  It  is  highly  deeerrnnf  of  tUtenH&n,  that  tUth<mgh  we  never  um  Jim 
without  flnee,  yet  we  very  abeturdly  have  long  cmUitmed  to  bum  Umpg  of 
eoruiderable  met  which  atv,  in  fact,  mo  many  freo^  ta  fAe  ifuidZe  of  tmr 
"JjH^"'  apartment*,  even  when  smaU,  without  the  least  attempt  to  carry  off  th« 
'^'  "**  burned  air  which  they  are  constantly  generating.  No  wonder,  then, 
that  the  air,  in  such  pfaices,  is  often  felt  to  be  oppressive ;  it  is,  indeed,  extremely  un- 
wholesome. It  is  in  vain  that  we  get  rid  of  the  smoke  by  the  use  of  Argand  bumera ; 
for  this,  though  an  evil,  is  not  the  greatest  one,  so  far  as  health  is  concerned :  the  poi- 
sonous gases  given  out  are  much  worse.  It  is  to  be  observed,  however,  that  it  is  the 
size  and  number  of  the  lamps,  compared  with  the  size  and  ventilating  condition  of  Uie 
apartment,  that  creates  the  mischief;  and  we  wish  to  draw  attention  to  the  fact,  that 
every  additional  tight  destroys,  or,  rather,  rendere  mjurious,  a  oartein  portion  of  the  air 
in  the  apartment  where  it  is  burned.  We  have  the  satisfaction  of  stating,  however, 
that  the  bad  eff^  which  suspended  gas  tights  have  upon  the  air  of  a  room  may  he 
completely  obviated  by  adopting  the  invention  by  Professor  Faraday,  described  in  the 
chapter  '*on  Lamps  ;**  but  this  will  not  apply  to  tights  phu^  upon  a  table,  nor  to  can- 
dies,  nor  oil  lamps. 

Our  apartments,  where  large  parties  are  received,  are  in  general  lofty,  which  renders 
the  vitiation  of  the  air  less  perceived ;  but  when  tbey  are  tighted  up  in  the  evening  by 
numerous  lamps  or  candles,  the  vital  part  of  the  air  becomes  quickly  exhausted,  and 
the  visiters,  particnlariy  those  in  delicate  health,  suffer  iconsiderably  by  remaining'lonf 
m  tiiem,  except  some  means  for  ventilation  be  emfdoyed.  It  is  difllcuH  to  efibct  thS 
after  the  honaea  ase  finished  in  the  ordinaiy  way ;  but  if  the  subject  be  attended  to 
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ulifle  Hbey  are  oonstmotiag,  neChodB  mmj  be  leeofted  to  for  ptodeeing  t  ohange  of 
iheBir. 

607.  Tl«  etmri  efth*  eeOIng  §fan  mptutmmi,j6f.  81,  wmtld  Mfm§r  i9hetk§  Jittut  fUu 
far  the  exit  of  the  vitUutd  otr,  which  might  then  be  cairied  off  by  meeiie  of  large  tin  or 
other  tabea  laid  horisontaSy  between  the  joiete,  and  thence 
to  the  open  air  at  the  top  of  the  houae  by  a  flue  boilt  in  the 
walL  The  aperture  in  the  ceiling  nay  be  eaaily  concealed  by 
a  large  ornamental  flower,  in  plaater  or  papier  mach^  whidi 
is  usually  placed  there,  and  ftom  which  a  lamp  or  chandlier 
is  snapended.  Thia  aperture  may  be  regulated,  by  having 
Bome  contiirance  by  which  more  or  leaa  air  may  be  permit- 
ted to  eacape,  as  occasion  may  require ;  and  this  regulation 
may  be  eflSected  by  cords  and  puUeya  worked  by  a  winch  or 
key  in  the  apartment.  It  may  be  obearred  that  a  coTed  ceil- 
ing is  the  most  favourable  for  the  escape  of  the  bad  air.  To  f^*  ^l* 
replace  the  air  that  thus  escapes,  there  may  lie  tvbea  along  or  onder  the  floor,  by  which 
fresh  air  may  be  brought  from  outside  the  house,  and  the  admission  of  which,  throngh 
gratings  or  valves  placed  m  eenvenient  parte  of  the  room,  should  also  be  regulated. 

606.  In  admitting  fresh  asr  iido  oparimentB  care  must  be  taken  that  it  does  not  come  as 
a  direct  stream  or  current,  which  will  extend  to  n  great  distance,  and  produce  draoghta 
not  only  very  nnpleaaaat,  but  perhqie  very  dangerooa  efteta :  the  air  ma^  easily  be 
dispersed  at  its  entrance  by  plates  placed  before  the  apertures  to  divert  its  durection,  or 
by  numerous  small  apertures.  Tlie  manner  of  eflRscting  ventilation  of  this  kind  must 
depend  so  much  upon  the  paitieular  localHty,  and  other  cireunstances,  that  it  Js  impos- 
sible to  give  aay  positive  rules  for  it  adapted  to  all  places. 

609.  We  hawe  frequently  addocfg^lkc  neeeviif  of  sttufying  the  mtMcipUa  ofeaemee  with 
€  view  to  their  appUtktiom ;  and/^Kfbhjecl  is  this  more  essential  than  in  the  art  of  ven- 
tflation ;  for  a  practice  that  fl^e  the  best  for  one  case  may  be  absolutely  worthless 
in  another.  The  air,  an  in'mlble  fluid,  is  to  be  pot  into  motion,  which  depends  upon 
certain  alterations  in  its  spedflc  gravity,  to  eflfect  which  dbmands  some  acquaintance 
with  natural  philosophy  and  chemistry.  How,  then,  are  peraons  totally  unacquainted 
with  the  elements  of  those  aeienees  to  accomplish  the  task  of  ventilation  under  its  va- 
rious complicated  eases  I  All  that  can  at  present,  peihape,  be  nfely  recommended 
here,  is  to  confine  tiie  methods  employed  as  much  aa  poaaiUe  to  thoae  which  are  the 
aimplest,  as  the  least  likely  to  be  njbranderstood. 

But  if  any  difficulty  can  be  supposed  to  exist  with  chimney  fireplaces,  which,  in  spite 
of  all  that  is  said  against  them,  most  be  admitted  to  be  powernil,  simple,  and  cheap 
ventilators,  giving  no  trouble,  but  acting  silently,  though  surely,  what,  we  observe,  ahaU 
we  aay  of  close  stovea  of  eveiy  kind,  which  do  not  ventilate  of  themselves,  or  so  ineffi- 
cient^ that  it  amounts  almost  to  the  same  thing. 

510.  With  eiote  etates  the  difatUua  of  veniiUtioH  inertoM  oemideraUyy  while  the  necee- 
aity  for  it  remaina  undiminirtied.  If  the  fire  door  is  not  in  the  apartmenL  the  stove 
absolutely  oocaaiona  no  change  of  air ;  if  in  that  caae  the  doors  and  windows  of  the 
rooms  are  kept  shut,  the  air  has  no  chance  of  being  renewed  except  what  little  may 
take  phice  thnmgh  imperfect  woikmanahip  of  the  house.  If  the  fire  is  impplied  with  air 
from  the  apartment,  still  the  quantity  so  supplied,  and,  of  course,  replaced  from  with- 
out, iB  so  small,  from  the  eoonomy  of  fuel  aiui  alowneas  of  oombustion,  that  it  amounta 
to  a  change  far  short  of  what  is  usually  wanted  for  ventilatioB.  On  this  ground  alone, 
all  physiologists  must  allow  that  dose  stoves  cannot  be  heahhy,  except  means  can  be 
devised  for  /shanging  the  air  independently  of  their  own  action ;  for,  otherwise,  with 
them  the  same  air  must  inevitably  be  breathed  again  and  again,  if  there  are  many  per- 
sons in  ttie  same  room,  or  if  it  be  inhabited  long  at  a  time. 

61 1.  CoufU  Rumford  eonmiered  the  vemtiUiion  of  eon  eqmrimeni  wormed  by  s  doee  Uome  a$ 
a  mmtter  easily  accmHflislud ;  and  he  thua  expresses  himself:  "  When,  in  cold  weather, 
a  room  is  kept  waim,  the  air  in  it,  so  far  from  being  confined,  is  continually  changing. 
Being  specifically  lighter  (in  conaequence  of  ita  being  warm)  than  the  air  without,  it  is 
impossible  to  open  and  abut  a  door  without  vast  quantities  of  it  being  forced  out  of  the 
room  by  the  colder  air  firom  without,  which  rushes  in  (  and  if  at  any  time  it  be  required 
to  ventilate  the  room  in  so  complete  a  manner  that  not  a  particle  of  the  air  in  it  shall 
remain  unchanged,  this  may  be  done  in  less  time  than  one  minute,  merely  by  lettixig 
down  the  top  of  one  of  the  windowa,  and  at  the  same  time  opening  a  door  which  will 
admit  the  external  cold  and  heavier  air.  And  it  must  not  be  imagined  that  the  room 
will  be  much  cooled  in  consequence  of  this  complete  ventilation.  So  far  from  it,  a  per- 
son returning  into  it  three  or  four  minutes  after  it  had  been  ventilated,  and  the  air  in 
it  totally  changed,  iiriil  not  find  ita  temperature  sensibly  altered.  The  walls  of  the  room 
would  still  be  nearly  as  warm  9a  before,  and  the  radiant  heat  from  those  walls,  passmg 
through  the  transparent  air  of  the  room,  without  any  sensible  diminution  of  their  calo- 
rific powers,  would  produce  the  same  sensation  as  they  did  before.  And  even  the  cold 
air  admitted  into  the  room  would,  in  a  fiiw  minutes,  become  reaHywaniL    And  aa  the 
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specifle  gnwitf  of  air  is  ao  yeij  waaXL  eoitagmni  wMi  ttaX  ^  the  ieue  mM  materiils 
of  which  the  walls,  floor,  and  ceiling  of  the  nKnn  tre  conatracted,  the  wanning  of  this' 
air  will  not  aenaibly  cool  the  room.  HenOe  we  aee  how  easy  it  is  to  yentilate  warm 
rooms  in  cold  washer,  aatd  also  how  imposaible  it  woald  be  to  Uto  in  auch  a  roooa 
without  the  air  in  il  being  perpetnall|i  changed,  and  replaoed  by  fteah  and  pure  air  from 
withoat."  These  princi^eo  and  divaotions  by  the  count  are  good,  and  generally  pne- 
ticable,  provided  the  occupier  of  the  ^paitmoit  will  put  them  in  practice  himaeif  at 
proper  times.  Althovgh  we  are  of  opimon  that  oonsidenhhr  more  than  **  one  minale** 
will  be  necessafy  for  the  operation^  iet  there  is  no  doobt  that  in  this  manner  a  warm 
room  may  be  easily  Tentilated.  StM  it  most  be  recollected  Hwt  it  may  not  be  alwaya 
conrenient  to  set  a  door  and  window  opettf  partioulariy  in  winter,  in  rainy  or  anowy 
weather,  when  auch  a  stove  is  most  wanted ;  and  since  sneh  earn  and  jndg^nt  win  be 
required  in  choosing  the  pK^r  time*  and  determining  how  long  theae  apertnrea  ahnil 
remain  open,  thia  operation  could  acaioely  be  immsted  to  ordinuy  serrants.  It  is, 
however,  useful  to  know  that  such  ventilation  is  not  absolutely  imposaible,  nor  eztrens»- 
ty  difficult,  provided  auffloient  means  are  employed  for  the  regular  peifttmaaoe  of  thn 
above  proceaa. 

Some  have  recommended  keeping  a  small  part  of  the  tap  aash  always  oaen,  when  a. 
close  stove  is  used.  It  is  obvionr  that  another  aperture  must  be  provided  for  the  ad- 
mission of  fresh  air,  otherwise  the  stofe  wiH  supply  itsdf  from  the  window,  and  ooub- 
tenict  the  intended  ventilation,  Qzoept,  indeed,  the  crBvices  are  saflloiflBt,  and  these  are 
apt  to  produce  unpleasant  draughts. 

61S.  The  ctt9€9  yre  kne  kUkgrto  emmdend  of  ventUatmg,  bf  mtmu  of  waaihta^  suppose  ifcat 
the  air  in  an  apartment  is  considerably  wanner  than  that  out  of  doors ;  but  when  the 
temperature  within  doors  and  tot  are  the  same,  which  is  often  the  case  in  aummer, 
apring,  and  autumn,  little  or  no  chanse  can  be  effe|M||yopening  windows,  except,  in- 
deed, in  a  small  degree,  if  the  wind  nould  happen  t^^BUiBt  way ;  and  It  may  hStaen 
that  a  number  of  persons  may  be  czowded  togetberii^l^m  in  warm  weather.  For 
sneh  cases,  which  sre  not,  it  is  true,  of  common  occurrence,  no  provision  has  hitherto 
been  made  or  brought  into  ctaunon  operation  in  domestie  buildings. 

518.  Farced  Mii<2a<iaa]iaa  been  pmctiaed  in  some  buildings^  aid  often  with  neat  sno- 
cess.  Various  means  have  been  used  to  fvtee  a  portion  of  the  impure  air  out  of  an  apart- 
ment ;  and,  from  what  we  have  atated,  it  will  be  easy  to  see  that,  to  introduce  fresh  air 
to  replace  it,  certain  openlnga  only  are  required,  as  the  air  will  come  in  of  itself;  bat 
care  shnuid  be  taken  that  this  fresh  air  ahall  be  pure,  which  it  can  scarce^  ever  be  from 
a'  basement  story. 

614.  One  of  tkue  meikodt  tf  forced  veniiUUum  is  by  having  a  Mty  tube  to  proceed  from 
the  ceiling  by  which  the  hot  afr  eaeapea,  and  in  whioh  a  cunent  of  air  aometimes  ia  stiQ 
farther  excited  by  heat  applied  to  it  This  heat  may  consist  in  a  Are,  or  lamps,  or  alaaa 
tubes.  The  hot  air  being  drawn  off  by  thia  contrivance,  cod  air,  or  air  slightly  m  iii<pil. 
is  admitted  at  convenient  plaeea  in  the  lower  part  of  the  bnilding. 

615.  Anoiker  mode  to  the  en^^leyment  of  m  mediime  that  drawa  out  a  portion  of  the  air  in 
the  manner  of  a  large  pump  with  valves,  or  like  a  revolving  ftn  endoeed  in  a  box.   Some 

of  theae  mechanical  modes  have  been  very  successfully  ap- 
plied to  ventilate  ahipe,  priaona,  mannlactoriea,  or  places  d* 
that  kind. 

516.  TkeftOomng  deecrijUun  of  Dr.  HoUe'e  venOUior  is  giv- 
en  in  this  pisce  as  being  exceedingly  efficacious,  and  at  the 
aame  time  ao  stm^  that  it  might  be  eaaily  executed  by  any 
carpenter ;  it  may  suggeat  ideaa  to  those  who  wish  to  contrive 
mechanical  methods  of  ventilation.  It  is  described  in  the 
"  Trans,  of  the  Roy.  See.,  1741."  s  ^>^.  8S,  is  a  square  box, 
in  whidi  there  is  a  partition,  e  d,  moveable  op  and  down  upoa 
hiufsa  of  leather  at  the  end,  i,  the  other  end,  e,  coming  oloae 
np  to  the  curved  side  of  the  box,  so  as  to  move  easi^,  but 
without  permitting  much  air  to  paaa.  The  motion  of  the  par- 
tition ia  effected  by  meana  of  the  upright  rod  and  handle  fixed 
at  a.  On  the  aide  of  the  box  are  lour  valves  of  wood,  two 
opeiing  inward,  and  two  outward :  theae  valves  are  repre- 
aented  on  a  larger  scale  st  e  and/,  above. 

When  the  partition  cdis  made  to  rise,  the  air  fai  the  upper 
division  is  forced  out  through  the  vaWe  that  opens  outward, 
whOe,  at  the  aame  time,  in  consequence  of  the  partial  vacuma 
formed  in  the  lower  diviaion,  air  entera  into  it  by  the  lower 
valve  that  opena  inward.  When  the  partition  is  depressed, 
the  contrary  action  of  the  valvea  takes  place ;  that  which  be- 
fore peimitted  air  to  enter  now  suflhrs  it  to  go  out.  There 
are,  therefore,  two  valvea  oanstantly  permitting  air  to  eater  while  two  others  are  per- 
mitting it  to  escape.   .If  sneh  a  machine  ia  worked  into  any  place  where  the  air  is  foal 
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and  is  to  be  expelled,  at  each  xnoveneiit  of  tbe  jiliititiott  e,  d,  a  ijuaBlity  of  the  iMid  tfr  ia 
taken  into  tlie  box  Uiroogh  two  of  Che  Talves,  and  thrown  out  bj  two  others,  to  which 
tubes  (not  represented  in  tlie  woodcut)  may  be  ooaueotsd  to  oontey  it  away,  g^  jig.  89, 
shows  how  two  of  these  maehiiiee  ms^  be  joined  together,  ao  as  to  prodnce  douim  ^e 
effect.  Considering  the  sinApiidty  of  thia  oootiifance,  and  the  ease  with  which  shipa 
and  buildings  might  be  ventilated  bf  ita  means,  it  is  soiBrisiag  that  it  has  not  been 
brought  into  general  use :  this  caa  only  be  accounted  for  by  reobUecting  that  the  great 
importance  of  yentUatioa  was  not  generafly  nnderstood  wheD  Dr.  Halea  first  drew  at* 
tention  to  the  subject  of  fool  air ;  and  that  it  has  been  only  within  a  few  years  that 
the  eyes  of  tbe  pabiio  ai«  beginning  to  be  opened  to  the  great  value  of  ventilatioa  to 
health. 

517.  In  HMoHan  a  »art  of  v^ntUation  ia  proiucii  by  the  use  of  the  Pntk^j  which  is  a 
large  fan  suspended  from  the  ceiling ;  to  this  a  rape  is  attached  and  paased  throng  an 
aperture  in  the  wall  into  the  verandah,  wh0ie  a  man  is  placed  who  keeps  oonstanli|''Wa- 
ving  it  by  pnlling'the  rope.  By  this  the  largeat  rooms,  and  aome  churches,  have  the  air 
put  into  constant  motion,  to  the  great  comfort  of  id)  present. 

518.  In  eatUm  faetoricf  the  fcm  mr  i$  extrmUed  &y  nwekmerf.  Fane  are  made  to  re- 
volve with  great  swiftness,  at  the  into  of  IM  feet  per  second ;  and  by  their  means  t 
constant  renewal  is  ensured  of  tbe  atmosphere  in  an^  range  of  apartments,  however 
Uirge  and  closely  put  op  tiiey  migr  be.  When  sneh  a  fan  ia  in  full  actioo,  and  placed  at 
the  end  of  an  apartment  200  feet  long,  it  creates  a  drao^t  at  the  other  end  of  tbe  apart- 
ment capable  of  keeping  a  weighted  door  0  inches  ajar.  As  this  method  is  fomid  to  be- 
very  effoctnal,  and  as  it  ia  appl^able  in  many  other  situations  as  weU  as  manufactories, 
we  shall  quote  the  descriptioa  or  it  aa  we  find  it  in  Dr.  Urea's  *'  Piiilosophy  of  Manofac^ 
tores."  e 

519.  Fig.  83  represenU  a  side  and  front  view  of  ike  simple  and  eeonomotil  fan,  wkicH  ha§ 
been  of  lute  yetare  employed  for  ventUating  foctorie*,  by  drawing 
tbe  air  out  of  eveiy  apartment ;  for  removing  throogh  tunnels 
the  dust  disengaged  in  cleaning  their  fibrous  materials ;  fat 
biCwing  the  air  into  their  extensive  rangea  of  forge  flrea,  ffnd 
many  other  similar  purposes.  It  consists  of  two  cast  iron  end 
platea.  A,  A,  having  a  central  circular  opening,  e,  c,  e,  from  the 
circumference  of  which  the  outline  of  each  plate  enlarges  spi- 
rally, tbe  point  nearest  the  centre  being  near  d,nnd  that  farther 
off  being  under  £.  Iliia  pair  of  parallel  i^tes  ia  connected  by 
bolts,  a,  a,  A,  a  mantle  of  sheet  von  being  pmvionsly  inserted 
into  grooves  cast  in  the  edges' of  the  end  platos,  so  aa  to  en- 
close a  cavity  with,  an  elongated  outlet  at  B,  to  which  a  pipe  is 
attached  for  carrying  off  the  wafted  air  in  any  direction.  With-  bQc 
in  this  cavity,  a  shaft,  C,  levolvea  in  bearing,  A,  1^  placed  cen-  '^ 
trally  in  the  frame  plates,  A,  A,  and  cast  in  the  samtf  piece.  On 
this  shaft  a  boss  is  wedged  fast^  bearing  Are  flat  arms,  c,  c,  c, 
to  which  are  riveted  five  phites  or  wings  of  the  shape  shown 
between  a  and  <^  in^.  88,  having  a  semiciroDlar  piece  cut  out 
of  them  on  each  side  about  the  aixe  of  the  end  opening.  On 
one  end  of  the  shaft,  C,  beyend  the  box  bearing,  the  loose  and  foat  pulleys,  D,  are  fitted 
for  receiving  the  driving  band,  and  for  turning  the  wings  in  the  direction  abown  b^  tlie  - 
arrow.  Thua  the  air  is  driven  before  them  out  of  the  end  of  the  orifice,  B,  while  it  en- 
ters by  the  side  openings  at  c,  €•  e.  By-  the  eenlrifhgal  foree  of  the  revolving  wings,  the 
air  is  conducted  towaras  their  extremitiea,  and  makes  its  escape  from  the  pressure 
through  the  orifice  B,  whUe  it  is  continually  drawn  in  at  the  aides  by  its  tendency  to  re- 
store the  equililnrium.  The  fana  constrncted  by  some  engineers  have  their  mantlea 
made  concentric  with  their  central  shafts,  and  thougli  they  do  good  work  when  turned 
with  sufficient  rapidity,  they  are  not  adapted  to  prodooe  preasure  by  condensation,  as  the 
wind  issuing  from  the  outlet,  B,  consists  paitly  of  the  air  compressed  by  the  eoctremi- 
ties  of  the  wings,  and  of  the  air  rarified  m  its  entrance  near  their  roots.  In  the  fan 
here  represented,  called  the  eccentric,  tbe  air  which  escapes  thiongh  the  outlet,  B,  has 
undergone  comjHression  dnring  its  whole  progress  tbreoghthe  spind  apace  with  the  re- 
volviog  wings,  and  is  equal  in  density  to  that  compreaaed  at  their  extremities  by  the 
centrifugal  force.  This  fan  disdmiges,  therefore,  considenibly  more  air  than  that  with 
m  chamber  concentric  with  its  wings,  because  each  vring,  m  paaaing  tbe  point  d,  acta  aa 
a  valve  to  out  off  the  entrance  of  the  uncondenaed  id^,  which  would  cfiuae  an  eddy,  and 
letard  the  proper  current  by  tbe  inertia  of  ita  partwes.  The  fan  produces  its  greatest 
effect  when  the  extreme  pointo  of  ito  wings  pemir  in  ravolving  about  eighty  feet  per 
second .  When  the  fiin  is  employed  to  draw  air  out  of  a  aeries  of  independent  chambera, 
it  has  ite  drcolar  side  openings,  e,  c,  e,  enclosed  within  caaee,  which  are  cooMcted  with 
pipes  commnnicating  with  theae  chambers.  Slide  or  tlmwtle  valves  maybe  placed  in 
the  exhausting,  aa  well  aa  In  the  eontoiaiag  pipe%  for  ragnlaling  the  diatribotta  of  the 
rarefying  or  blowing  power* 
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By  this  maehine  H  appean  that  a  renewal  of  the  air  is  always  ensured,  which  earn 
seldom  be  the  ease  ezoept  some  such  meebanleal  method  be  employed. 

690.  Dr.  Ure  meniioiu  MBiker^iiuUmu  tf  mteetMsfml  MnlilshM,  employed  in  a  ren^  of 
dwelling  rooms  for  the  people  employed  in  a  cotton  &ctory.  A  large  iron  pipe  is  led 
along  the  ceiling  of  an  external  corridor,  ahnt  at  one  end,  but  connected  at  the  other 
with  the  great  chimney  of  the  mill.  From  the  side  of  this  horixontal  pipe,  opposite  to 
each  apartment,  a  tin  tobe,  li  inch  in  diameter,  branches  off  at  a  right  angle,  and  eniem 
through  the  wall,  so  aa  to  present  ila  open  end  immediately  over  the  bedstead  of  the 
apartment.  Whenever  the  steam-engine  is  stopped,  either  at  meal  hoars  or  at  night, 
the  mechanism  which  shots  the  ire  duaper  is  so  constructed  as  to  open;  at  the  same 
instant,  the  yalye  at  the  inner  end  of  the  corridor  pipe ;  wherenpon  a  brisk  current  is  es- 
tablished in  each  tin  tube,  and  a  stream  of  air  rnslies  into  it  from  eveiy  apartment,  thus 
forcibly  abstraeling  the  air  of  the  room,  i^ch,  of  course,  will  be  immediately  supplied 

i fresh  air  from  without  by  means  of  the  door  and  the  Tarioos  crevices.  Since  this 
n  has  been  adopted,  the  health  of  the  inhabitants  has  been  materially  benefited. 
621.  One  of  ikt  tid^antms  nf  mmiiiMtkm  kf  smssu  tf  mmskintry,  u  the  eerUimty  thmi  a 
ekmnge  ^  ik§  mrit  tfteitt;  whereas,  in  many  of  the  other  modee,  aa  ahr  is  an  inmible 
Huid,  it  IS  not  alwaya  easy  to  aseertain  whether  a  omrent  of  Ibul  air  is  going  out,  while 
another  of  iraah  air  is  setting  in.  But  howerer  easy  theae  modes  of  forced  TentiUtion 
may  be  in  manufactories,  where  power  is  at  hand  to  work  machines,  and  skilihl  people 
to  direct  them,  they  would  obrioosly  be  too  incouTenient  to  be  applied  generaUy  in  do- 
mestic economy,  where  the  simplest  means  only  can  be  eiiMcted  to  be  generally  re- 
aorted  to.  NeTertheless,  there  may  be  eases  and  occasiona  where  the  knowledge  of 
what  VB  done  in  other  places  may  be  naeful.  In  the  iwhtilation  of  the  houaes  of  Parli»- 
ment,  which  has  proved  so  successful,  mechanical  means,  on  a  great  scale  have  been 
employed. 
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rUMIQATIOII,  Oa  MiUfrXCimO  BUILOINOS  OS  AFABTHSnTB. 

633.  CatmeeUd  wih  the  tuhfeet  of  9eniil4Uum,  or  remwimf  tko  etr,  tii  ordinmy  ottoeM,  i$ 
ikat  offimigaiion,  or  dinmf$€tmg  th§  maty  when  it  is  contaminated  by  pestBential  or  other 
highly  noxious  effluvis,  which  are  capable  of  exciting  immediate  disease.  The  general 
deleterious  nature  of  severat  gases,  as  caihonic  acid,  sulphuretted  hydrogen,  cartmretted 
hydrogen,  phosphtiretted  hydrogen,  dec.,  has  been  already  mentioned ;  but  there  are 
many  vaporous  bodies,  the  existence  of  which  we  know  or  aarmise  only  from  our  ex- 
perience of  their  effiMsta,  but  of  thp  actual  nature  and  chemical  compoaition  of  which  we 
are  totally  ignorant )  and  these  go  under  the  general  name  of  miMfaa,  or  noxious  eflluvi«. 
From  tbe  facts  which  are  known,  there  can  be  no  doubt  that,  in  limited  spaces,  as  in 
crowded  ships,  jails,  and  hospitals,  and  partioulariy  where  cleanliness  is  neglected,  or  in 
confined  apartments,  where  typhua  and  ottier  infectious  fevers  exist,  the  atnoosphere  is 
loaded  with  certain  exhalations,  Aimes,  or  vaponre,  which  are  the  oauae  of  contagion, 
and  repeat^  endeavoure  Iwve  been  made  to  neutndiie  these  by  some  chemical  means. 

6X3.  These  endeavoure  have  been  productive  of  useflil  leeults ;  and  it  is  now  knovrn 
that  Mvfmi  ouhoitmceM  ham  the  jno^ttff  of  dutroying  the  muieug  queiiijf  of  Mt  Ueet  ecme 
efuKOMtj  pariiculariy  those  of  certam  fevers,  and  the  poison  arising  firom  pestilence. 

624.  Jlfiiria/ie  oM  was  tried  with  success  by  Morveau,  in  177S,  in  diaiafeeting  the  air ; 
and  though  more  powerftil  means  are  now  known,  it  will  be  useful  to  describe  this,  among 
other  methods,  since  circumstances  may  sometimes  prevent  the  most  efficient  from  being 
resorted  to.  To  eniploy  muriatic  acid,  put  some  common  salt  into  an  earthenware  dish, 
and  pour  upon  it  some  sulphuric  acid :  immediately  whitish  fhmes  will  arise,  which  con- 
sist of  the  muriatio  acid  gaa ;  they  win  blend  with  the  air,  and  become  invisible,  but 
their  presence  will  be  perceived  from  their  suflbcating  smell.  All  metallic  subsuoces 
capable  of  being  corroded  by  the  acid  vapours  ahohld  be  removed ;  the  room  or  building 
to  be  disinfected  should  be  shut  up  for  some  boure,  and  a  current  of  air  paased  through 
it  before  it  is  again  inhabited.  In  this  way  Morvean  diainfected  the  cathedral  of  Dijon, 
which  had  been  rendered  dangerous  from  the  putrid  emanationa  from  the  burial  vaults 
beneath.  He  likewise  purified,  in  the  same  manner,  the  air  of  the  prison  infected  throafll& 
•  malignant  fever.  Twelve  parts  of  add  to  fifteen  parts  of  salt  is  a  good  proportion.  Me 
heat  is  required. 

626.  Nitrit  meid  flmee  have  been  employed  for  the  aame  purpose.  These  were  first 
proposed  by  Dr.  Johnston  of  Kidderminster,  and  auccessfuHy  employed  by  Dr.  Cannichael 
flmythe,  in  ITBO,  to  whem  the  Pariiaaaent  voted  £10,MQ  for  disinfecting  the  dep6t  of 
IBpanlsh  prisonere  at  Wincheater,  where  a  fever  had  proved  very  fatal.  To  prepare  thia 
gas,  put  equal  parts  of  pounded  nitre  or  saltpetre  and  sulpharic  aoid  in  a  diab,  as  ia  the 
last  0BS*.  The  nitric  acid  fumes,  which  are  red,  are  not  so  effectual  as  the  muriatic, 
but  they  have  a  less  sufibcating  odour,  and  may  therefore  be  employed  ui  places  frtun 
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wkksh  Ih0  siek  eannot  be  Temoved.  For  a^shamber  containing  700  cubic  feet  of  air,  foor 
driohiM  of  nitre  and  two  draefamB  of  snlphDric  add  are  aafficient.  Tbey  may  be  pot  into 
a  teacup,  and  atimd  with  a  tobacco  pipe.  But  aa  nitric  acid  can  be  porcbaaed  at  oTory 
cbemiat'a  sbop,  a  atmpler  mode  of  naii^  it,  when  it  can  be  procured,  is  to  place  a  twe 
oonoe  Tial  foU  of  the  fuming  niirauM  aeid,  with  the  Btomper  out,  on  the  maatel-ahelf  in 
the  rooms  which  it  is  wished  to  guard  from  infection.  The  rsd  fnmea  which  constantly 
issue  flrom  the  acid  win  be  sufficient  for  the  purpose ;  they  produce  an  odour  not  disagree- 
able, whieh  nmj  be  felt  on  coming  into  the  room,  but  not  eaoo||^  to  be  perceived  on  re- 
maining some  time  in  it,  and  they  destroy  the  doae  and  anpleasaal  smeU  of  a  siek 
chamber. 

Some  raoomraend  putting  anlplinrie  acid  upon  a  misture  of  aaltpetre  and  of  common 
salt :  it  is  CTident  that  thus  both  muriatic  and  nitric  add  ftmies  will  be  fermed ;  but  these, 
in  large  quantity,  will  be  too  sufibcating  fiir  a  chamber  in  which  the  patient  is  to  remaia, 
and  will  require  that  all  articles  of  steel  should  be  removed  before  l|a  fliml|atioa.  In 
small  quantities  they  may  be  employed ;  but  the  nitrio  acid  alone  appeals  preferable. 

6M.  Chi9rimi9th$m^t$feeim4lg«ufortk€fiarf09$€fiMt^^t^ 
It  was  firet  suggested  by  Fourcroy,  in  1791,  and  it  is  now  wnj  geaeially  emfNojnd.  It 
has  the  ^dwrnaagfi  of  destiojiDg  some  noxious  Tapoure  that  tlis  above-mentioned  gases 
have  little  effect  upon,  as  sdphoretted  hydraigett ;  and  it  is,  upon  the  virhole,  more  to  be 
depended  upon  than  any  other  similar  substanoe.  To  produce  chlorine  for  the  purpose 
of  fumigation  or  disinfecting,  put  ten  ounces  of  common  salt,  well  dried,  two  onnoes  of 
powdered  black  ozyde  of  manpoese,  into  an  earthen  pan,  together  with  six  ounces  of 
atreng  aulphoric  acid  diluted  with  four  ounces  of  water,  llie  earthenware  veaael  ahould 
be  placed  m  hoi  sand.    Tliis  will  be  sofficieut  for  a  room  foity  feet  by  twenty. 

The  chlorine  gas  wiH  be  formed  by  this  mixture,  and  will  iIm  fnm  jt  It  has  an  ex- 
tremely autfocating  amell,  and  partieular  care  should  be  taken  not  to  inhale  tkye  gas  where 
it  is  fonned,  aa  it  ia  extremely  irritating  to  the  lungs,  and  will  produce  all  the  symptoms 
of  a  cold  and  cough*  When  attempted  to  be  breathed  quite  pure,  it  has  pioved  fatal 
The  place,  therefore,  where  it  is  used  should  be  shut  up  w^h  the  gas  in  it  for  ten  or 
twelve  houn,  and  should  be  entered  cautiously,  taking  care  to  have  aflerwiitl  a  free  oir- 
oulation  of  air  through  it  to  cany  off  the  chlorine.  Thia  method  of  uaiog  tlie  gaa  is  in- 
convenient in  small  apartments,  but  m^y  be  easily  managed  in  large  buildings  when 
empty. 

The  irritating  and  dangerous  effect  upon  the  lungs'  by  the  use  of  the  gaa  extricated  in 
the  a6ove  manner,  is  obviated  by  employing  the  foUoWing  combinations : 

627.  Chloride  of  Hme  and  ekloride  of  soda  are  tke  auhsHenees  new  used  as  the  most  eon' 
venientf  and  the  most  eftauai  prevamtums  for  the  purfost  of  dimfeetimg.  It  is  found  that 
chlorine  will  combine  with  pure  lime  and  pure  scida,  making  chloride  of  lime  and  chlopde 
of  jMda,  but  Uiat  the  affinity  of  chlorine  for  these  sobstancea  ia  very  weak.  As  the  at- 
traction of  lime  and  of  soda  for  carbonic  acid  is  stronger  than  for  chlorine,  upon  chloride 
of  lime  being  exposed  to  the  atmosphere,  it  becomes  decomposed  by  the  lime  taking  car- 
bonic acid  from  it,  and,  consequently,  lesving  the  chlorine  free  to  escape,  which  it  doea 
very  slowly ;  and  the  change  is  more  rapid  when  the  air  ia  eharged  with  putrid  effluvia, 
because  the  carbonic  acid  then  preaent  promotes  the  deeompoaition.  Nothing  more  ia 
neceesajy,  therefore,  than  to  put  some  chloride  of  lime,  with  forty  times  aa  much  vniter, 
into  disheis,  and  place  them  in  the  raom  which  it  is  required  to  disinfeot  or  to  gnml 
against  contagion,  or  to  remove  any  disagreeable  smells. 

The  odour  of  the  chlorine,  which  issues 'spontaneously,  is  rather  unpleaaant,  and  ex- 
cites coughing  at  font ;  but  the  best  way  ia  to  begin  with  a  quantity  too  amall  for  that, 
and  to  increase  it  gradually.  This  inconvenience  is,  however,  trivial  when  oompared 
with  the  pernicious  nature  of  the  effluvia  from  oontagioda  or  infectiooa  diaordera.  In 
eases  where  infectious  diseases  are  so  near  that  danger  is  apprehended,  cbtoride  of  lima 
or  of  soda  are  the  best  known  preventives ;  and  they  are  so  aafe,  thai  they  may  be  uaed 
wherever  there  are  sick  patienta,  except  in  the  commencement  of  fever,  when  it  would 
be  hurtful  for  them  to  remain  in  the  room  with  the  gas. 

628.  Chloride  of  lime  was  formerly  called  the  oxymuruUe  tf  kma,  and  is  the  weU^knmon 
hleachin^  powder.  It  is  made  by  exposing  thin  streta  of  newly-alacked  lime  in  fine  powder 
to  chlonoe  gas  in  a  olosed  vessel  -,  the  gas  is  absorbed.  The  chloride  is  a  dry  powder, 
having  a  faiot  amell  of  chlorine.  When  dissolved  in  water*  it  is  the  blemckmg  tiptid. 
Being  made  in  laige  quantities  for  manufactures,  it  mi^^  be  had  at  niany  chemists'  shops, 
and  every  chemist  knows  how  to  procure  it 

A  sohit^n  of  chloride  of  lime  in  water  waay  likewise  be  sprinkled  over  the  apartment 
to  destroT  oflSsnsive  smells.  A  cloth  wetted  wilh  it,  and  laid  over  a  ootpee  for  an  hour 
or  two  where  putridity  has  commenced,  will  prevent  any  effluvia  fton  being  perceived ; 
and  in  this  manner  it  is  sooaetimes  employed  in  nases  of  dissection.  Uy  breath- 
ing through  a  sponge  dipped  ia  this  fluid,  a  person  was  enabled  lo  deaoand  and  walk  with 
impunily  along*a  public  aewer  ia  Paris,  where  previous  attampts  to  enter  it  without  this 
precaution  had  cost  many  Uvea.  The  aame  method  might  be  used  in  emptying  draina, 
cesspools,  or  othei  places  where  putrid  matter  reoden  tho  phwo  danfasoua;  and  it  haa 
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been  employed  with  soecees  in  destrojing  the  stench  of  biJge-water  in  diips,  and  oor- 
recting  the  confined  air  of  their  holds.  Clothes  worn  by  persona  dining  peatilential 
diseases  are  disinfected  by  being  washed  in  a  solution  of  chloride  of  soda ;  and  the  Ufien 
of  sick  persons,  where  there  is  any  danger  of  infection,  should  be  put  into  water  with 
chloride  of  lime  or  soda  as  it  is  taken  off.  This  solution  is  alsa  foond  extremely  oaefiil 
as  an  application  to  ulcers  or  pntresoent  sores. 

6S9.  Chloride  of  Moda,  wkiek  t«  tquaUy  ej/ktuumt  tgith  ehlande  of  Ume,  is  kiunm  if  iht 
Mune  of  LaJbtaruqu€*M  iitinfutmg  Uqmd.  It  is  prepared  by  passing  a  cunnent  of  chlorine 
gas  through  a  cold  and  rather  dilute  solution  of  common  carbonate  of  soda.  It  is  neces- 
sary to  send  as  much  chlorine  into  the  solution  as  will  displace  the  whole  of  the  caihonic 
acid.  A  partieolar  account,  by  Mr.  Faraday,  of  the  mode  of  preparing  it,  may  be  seen 
in  the  Quarterly  Journal,  New  Series,  II.,  84.  Tttb  emplojrment  of  these  powerful  dis- 
ittfecting  agents  should  not,  however,  preTcnt  the  use  of  all  other  means  which  may- 
be considered  as  additional  securities ;  such  as  washing  clothes  and  linen,  whitewaBhiiig» 
scouring,  dec. 

630.'  Tobaceo  tmoke  is  considered  by  some  persons  as  a  preserratiTB  from  inliMstion ; 
bnt  its  influence  is,  at  least,  extremely  doubtful. 

581.  Camphor  has  been  rery  generally  relied  upon  as  a  protection  against  infeetiooa 
diseases ;  but  its  Talue  is  estimated  very  low  at  present  among  physicians. 

683.  Vinegar  is  certainly  useful ;  and  although  its  disinfecting  properties  are  periiaps 
rery  small,  yet  it  is  at  least  yery  refreshing  in  a  sick-room,  boUi  to  the  inTslid  and  the 
attendants,  in  orercoming  the  unpleasant  ^our  usually  prevalent.  It  is  either  sprink- 
led over  the  floore,  or  the  vapour  is  produced  by  pouring  vinegar  upon  a  hot  iron.  For 
this  purpose  aromatic  vinegar  and  Thieve's  vinegar  are  thought  to  be  preferable,  as 
they  contain  a  little  camphor  and  aromatic  oils. 

688.  To  destroy  the  disagreeable  ejjhima  from  sewers^  primes^  and  similar  places,  qaxkr 
Ume  alone,  or  mixed  with  lees  of  ashes,  or  soapy  water  that  has  been  used  in  wasbingt 
may  be  thrown  down  into  the  sink  of  the  privy.  This  is  much  employed  hi  hot  coun- 
tries in  places  where  putrefying  matter  is  collected,  to  prevent  its  dangeroos  effhot  upon 
the  atmosphere,  which  would  produce  disease.  But,  as  we  have  already  observed, 
noxious  effluvia  from  all  underground  places  should  be  prevented  by  properly-constnict- 
ed  traps. 
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OH  LIGHT   Aim  WhAMM, 
SSOT.  I. — HISTOKXOAL   BBlf AKK8. 

634.  Ariijleial  light  is  probahfy  as  ancient  as  the  human  race  or  the  use  of  fire ;  bnt  the 
means  employed  to  produce  it  among  savage  tribes  have  scarcely  advanced  beyond 
burning  branches  of  trees  or  splintera  of  wood.  Torehes  were  probably  an  improve- 
ment upon  these ;  and  lamps,  even  of  the  simplest  kind,  display  a  great  advance  in  re- 
finement, requiring  a  combination  of  contrivances,  snch  as  the  preparation  of  oiL  a  Tea- 
sel to  hold  it,  and  a  proper  substance  for  the  wick. 

It  is  not  a  little  remarkable  that  the  ancient  nations,  who  evinced  such  skill  and  taste 
in  several  of  the  elegant  arts,  should  have  made  no  hnprovement  in  the  shnplest  kind 
of  lamp,  except  that  of  its  form.  Although  antique  lamps  have  been  found  in  Hercula- 
neum,  Pompeii,  and  other  places,  of  ahnost  mfinite  variety,  made  of  baked  day  or  of 
bronze,  from  the  most  snnple  forms  to  those  of  the  most  studied  description,  exfaibitinff  a 
surprismg  variety  of  designs,  and  admirable  for  the  beauty  of  their  workmanshipTyet 
the  prmciple  of  the  lamp  scarcely  varies  from  what  must  have  been  the  oriirinal  contri- 
vance—an open  vessel,  with  a  wick  laid  m  the  oil.  The  light  which  th^  supplied 
must  have  been  weak  and  unsteady ;  and,  as  there  were  no  means  for  destroying  the 
smoke,  this  must  have  been  annoying  in  closed  apartments,  when  the  oQ  was  bad  The 
lamp  was  sometimes  suspended,  and,  occasionally,  was  placed  upon  that  elegant  piece 
of  furmture,  the  candehibrum  or  stand,  of  which  some  of  the  most  beautif Id  forma  in 
marble  and  bronze  are  still  preserved. 

686.  SimpU  as  is  the  eontrteanee  of  eaniUs,  thev  do  not  appear  to  htne  bee»  e^enermUv 
known  to  the  anetenU,  who  oontmued  long  to  make  use  of  the  lamp  only     We  read 
however,  of  a  species  of  candles  sometimes  used  among  the  Romans,  made  of  strimn 
of  papyrus,  or  rushes,  dipped  in  pitch  and  surrounded  with  wax.  Wax  and  tallow  om- 
dles  were,  according  to  Pliny,  likewise  occasionaUy  employed  in  leliirious  oAoee 
Torehes  and  flambeaux  were  used  at  all  tunes ;  and  in  the  early  part  of  the  modern 
period  we  find  that,  at  sreat  entertainments,  halls  were  lighted  up,  not  only  with  lamos 
but  with  flambeatix  held  iirthe  hands  ofdomeetics  kept  for  the  poipose     Froissartyiii 
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deacribing  the  mafnlfieenoe  of  the  Count  de  Foix,  states,  that  he  had  twelve  torches, 
held  by  twelve  valets  in  his  haU.  These  wete  afterward  superseded  by  the  invention 
of  eandlestioks.  In  the  twelfth  century,  candles  of  wax,  and  diandeliers,  were  gener- 
ally seen  in  chnrohes;  and,  as  refinement  increased,  they  came  gradually  into  use 
among  the  nobility  and  wealthy  all  over  Europe,  as  did  those  of  tallow  among  the  mid- 
dle classes.  The  disoovery  of  Argand,  by  wbich  the  smoke  of  lamps  was  destroyed, 
prodnoed  a  new  era  in  artificial  ilhmiination ;  and  these  implements,  which  had  long 
been  laid  aside  in  the  best  apartments,  were  again  introduced.  Various  modifications 
of  this  admirable  invention  have  resulted  from  the  endeavour  to  carry  the  improvement 
still  farther,  and  still  continue  to  exercise  the  talents  of  philosophers  and  mechanics. 
Inflammable  air,  or  ga»>lighting,  has  added  immensely  to  our  means  of  artificial  illumi- 
nation, particularly  in  streets,  shops,  and  public  buifdings ;  but  all  these  modes  have 
peculiar  properties,  which  require  to  be  examined  separately. 

Sbot.  II.-^NATuaa  avd  laws  or  uanr. 

fiSO.  ARhough  the  artificial  light  produced  by  combustion  is  in  several  respects  dif- 
ferent from  tlutt  of  the  sun,  yet  the  general  laws  observed  by  both  are  the  same ;  and 
we  shall  be  able  to  make  the  nature  of  the  former  best  understood  by  first  briefly  de- 
scribing the  chief  properties  of  solar  light,  or  that  of  day. 

687.  It  19  noi  known  vrith  eertainh/i  v>hat  light  really  it,  but  there  are  two  prevailing 
opfauons  respectmg  it.  By  some  it  is  supposed  to  consist  of  streams  or  rays  of  exces- 
siv^y  minute  particles,  sent  oflfin  all  directions  from  luminous  bodies.  Others  imagine 
4hat  there  are  no  particles  of  this  kind,  but  that  luminous  bodies  have  the  property  of 
causing  vibrations  or  undulations  in  an  ethereal  fluid  that  fills  all  space,  and  that  thus 
an  effect  is  produced  on  the  eye  analogous  to  that  on  the  ear  in  sound,  which  is  known 
to  be  the  result  of  invisible  undulations  or  waves  formed  in  the  air  by  sonorous  bodies. 
But,  whatever  may  be  the  fact  (and  this  cannot  at  present  be  absolutely  detennined), 
either  of  these  theories  es^lains  most  of  the  phenomena  of  light ;  and,  as  the  first-men- 
tioned has  greater  simplicity  in  its  favour,  we  may  adopt  it,  on  the  present  occasion, 
as  the  most  convenient  for  our  purpose. 

6S^.  The  rayi  o/H^htfrom  the  sun  proceed  always  in  verfeethf  straight  Unes,  fonUd  to 
each  othert  and  never  m  curves  of  any  kind.  This  may  oe  seen  distinctly 
by  admitting  them  into  a  dark  chamber  through  a  bole  in  the  window- 
shutter.  Jig.  84.  But  the  rays  which  proceed  from  a  candle  or  lamp  di- 
verge, or  spread  out,  as  they  proceed  from  the  tame,  Jig.  86,  though  they 
also  move  only  in  straight  hnes.  It  is  important  to  distinguish  these 
facts  in  the  consideration  of  light  employed  in  illuminating. 

599.  When  the  rays  of  light,  whether  of  the  sun  or  of  any  other  luminous 
hody,  strike  upon  a  solid  substance,  a  considerate  portion  is  reflected,  or 
thrown  off  again,  precisely  in  the  same  manner  as  when  a  bo^*s  marble 

rebounds  from  a  stone  slab  on  which  it  is  thrown : 
and  this  reflection  obeys  a  constant  law,  to  under- 
stand which  is  essential  to  our  subject.  Suppose 
the  rays,  a  b,  Jig.  86,  come  to  the  surface,  e  d,  ia 
the  direction  a  b,  making  a  certain  angle,  a  he,  with 
**•  "••  that  surface,  they  will  be  reflected,  or  will  bounce 

off  fh>m  the  surface  in  the  direction  b  c,  making  the  angle  e  bd  exactly 
equal  to  the  angle  ai  c.    The  angle  ab  c  ia  called  the  angle  of  incidence,  or  striking  y 
and  the  angle  ebdia  called  the  angle  of  reflection ;  and  the  rule  in  all  cases  is,  that  the 
A  ^t^^.  angle  of  incidence  is  equal  to  the  angle  of  reflection.    This  is  the 

B  foundation  of  all  our  reasoning  on  the  operation  of  reflectors  of  va- 
rious kinds,  which  are  so  often  used  in  the  management  of  light ; 
and  a  few  illustrations  will  render  this  familiar  to  the  reader. 
d     If  a  piece  of  looking-glass,  cd^Jig.  87,  be  laid  flat  upon  a  table  in 
a  darkened  room,  and  a  ray  of  light.  A,  be  adniitted  through  a  hole  in 
the  shutter  so  t^t  It  may  strike  on  the  mirror,  it  will  be  seen  that  the 

ray  will  be  reflected  to  B,  making  the  an- 
gle of  incidence  equal  to  that  nf  reflection ; 
fj'^vv^^^  /    y'^  >^        "*^  likewise  that  the  several  rays,  both  of 
1 1    vOQvc   ^^^..^'''^  incidence  and  reflection,  do  not  diverge,  but  E 
I  I    \X^!>V><^1..''"''''''^       continue  parallel.    But  the  beam  of  light 
OHUtaBBBHH         from  a  candle,  G,fig.  88,  diverges  before 
^'  ^  it  strikes  the  mirror ;  and,  as  each  single 

ray  makes  the  angle  of  incidence  equal  to  that  of  reflection,  it  is  evident 
that  the  rays  niust  continue  to  diverge  when  they  are  reflected,  Ss 
in  the  dotted  lines.  WHien  a  candle,  E,  fig.  89,  is  put  before  a  flat 
mirror,  F  G,  on  the  wall  of  an  apartment,  the  rays  diverge,  and,  on  > 
striking  the  mirror,  they  are  reflected,  and  continue  to  diverge,  being 
thus  diflfhsed  through  the  room.  Although  light  is  reflected  by  aH  bodies 
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on  wlu<^  U  ftriket,  jet,  if  tlie  ■urlaoes  are  n>ii|^  a  great  portioii  ia  abaovbal  aaA  lotl* 
and  only  a  amall  pait  ia  reflected ;  but  if  the  rarfaoea  are  polished,  nuich  more  is  re- 
flected ;  and  this  quanti^  ia  in  proportion  to  the  degree  of  amoothneas ;  for  thia  reaaon* 
all  reflecton  ahoiUd  be  kept  highly  polished,  which  will  be  known  by  their  appearing 
bright. 

640.  Curved  surfmceM  rtJUu  tifhi  according  to  the  aame  law,  wioLj  that  tbe  mafitB  of 
incidence  and  of  reflection  in  each  ray  are  exactly  the  aame.    To  iUustnte  Una,  aii|H 

poae  a  concave  mirror,/^.  90,  of  which  the  centre  of  ooncanty  ia  at 
a;  or,  in  other  words,lhat  a  is  the  centre  of  the  circle,  of  whidi 
curre  of  the  mirror  BC  IB  a  portion:  if  a  nomber  of  parallel  reya,iic, 
such  as  those  of  the  sun,  strike  upon  the  nurror  B  C,  each  aiqMrafta 
ray  will  be  reflected  so  that  ita  angle  of  reflection  will  be  equal  to 
its  angle  of  incidence ;  but,  from  the  nature  of  the  ourred  surftoe, 
^      the  result  will  be,  that  all  the  reflected  raya  will  meet  together  in  one 
Pig.  90     C    point ;  and  thia  point  will  be  exactly  half  way  between  the  centre,  a, 
and  tlMB  aurlaoe  of  the  minor :  auch  a  mirror,  if  of  aufllcient  aiae,  would  ooUed  Ibe  aon'a 

rays  so  aa  to  bum  at  the  point  /.  Now  surooae  that  an 
artificial  light,  as  a  lamp  of  candle,  waa  placed  in  the 
point  /,  the  reya  will  diTcrge  towards  the  mirror,  and 
they  wUl  be  reflected  so  as  to  be  parallel  in  the  directkiB 
dt.  It  is  upon  this  pinciple  that  a  light  may  be  aeat  to 
a  Tast  distance ;  and  thus  the  light  from  the  candlea  in 
coach  lamps  are  confined  to  the  apace  along  the  road.  If 
the  light  ahould  be  placed  between  a  and  /,  aa  at  i,  jL^,  91, 
then  the  TtLjs  will  be  collected  in  a  point  farther  en  than 
a,  aa  at  ^;  and  if  it  is  placed  nearer  to  the  mirror  than  /,  aa  at  a,  the  reflected  rejn 
win  diTcrge,  aa  A»  i 

641.  ReJUctars  are  wmeHnuM  made  kjf  placing  a  nomber  of 
small  flat  pieces  of  mirror  so  that  the  middle  of  each  joal 
touches  the  curre  of  a  circle,  aa  in  Jig.  92.  Thia  amnge- 
ment  of  mirrorB,  though  less  perfect  than  a  aingle  eurred 
mirror,  acts  nearly  in  the  same  manner,  each  amaU  piece 
throwing  its  rays  to  the  centre  of  the  circle.  Here  the  great- 
er the  number  of  pieces  the  better,  so  that  they  are  aet  aoco- 
rately.  This  kind  of  reflection  is  often  used  where  the  sixe 
is  yery  large,  or  where  economy  is  much  an  object,  no  grind- 
ing to  a  curved  surface  being  neoessaiy. 

542.  lAghi  may  be  aUo  eolUcted  and  concaUraied  Ijwutma  of 

fioMa  Imues.  This  depends  upon  a  very  different  principle  from  the  re/Uctiom  of  tight. 
t  is  cauaed  by  what  is  termed  the  refraction  of  light,  which  is  the  change  in  their  di- 
rection which  rays  undergo  when  they  pass  out  of  one  transparent  substance  into  an- 
other of  a  difierent  density ;  but  for  the  laws  of  refraction  we  must  refer  the  reader  to 
some  work  on  optics,  as  our  limited  space  will  not  admit  of  its  ezphmation  in  thia  work. 
We  ahall  content  ourselves  with  giving  some  of  the  most  useful  practical  resolts. 
648.  A  Umm  is  a  piece  of  glass  ground  with  one  or  both  surfaces  spherieaL    A  eoiA- 

plete  sphere  of  glass,  or  a  hollow  globe  filled  with  water,  im 
aometimes  employed  to  collect  the  rays  of  lig;ht  into  a  poiot 
or  focus.  If  a  candle  or  lamp,  a,  be  placed  near  to  anch  a 
globe,  h  c,  /^.  93,  the  rays,  after  diverging,  will,  by  paiwing 
through  the  globe,  be  made  to  converse  to  a  point  d  on  the 
other  side  of  the  globe ;  and  since  an  the  light  that  ialla 
upon  this  globe  will  be  collected  into  a  very  small  apot,  thia 
win,  of  course,  be  strongly  iUuminated.  This  contrivance  is  often  used  by  jewelleis 
and  othere  for  procuring  an  intense  light  to  be  thrown  upon  their  work. 

644.  A  plain  convex  lens  is  a  circular  glass,  flat  on  one  aide^ 
and  ground  spherically  on  the  other,  as  in  Jig.  94.  Thia  col- 
lects the  rays  into  a  focus,  which  is  more  distant  than  in  the 
case  of  the  globe ;  and  the  curved  side  may  be  either  the  half 
or  a  segment  of  a  sphere.  It  is  used  in  some  lampe,  and  the 
focus  may  be  farther  00"  or  nearer,  accoidimr  to  the  j^^^  of 
the  light.  ' 

646.  A  danbU  convex  Ung.Jig.  96,  is  UkewMe  empkiyed  for  • 
similar  purpose,  and  is  frequently  used  in  anch  inatramento 
as  the  magic  lantern,  lucernal,  and  other  microaoonea,  tele- 
acopes,  dtc. 

646.  We  maet  refer  the  reader  aUo  ia  uvria  en  optics  far  m 
deacrtption  of  <W  beautiful  experimentM,  by  which  it  has  been 
diown  that  a  beam  of  the  sun  s  light,  though  colourless,  oonsiste  of  seven  djfllbrent 
coloured  rays,  which  can  be  separated  from  each  other,  forming  what  are  caUed  tte 
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ffitmuie  eaUmrt;  and  it  is  this  ■epaimtkm  that  gires  me  to  tka  yiriA  ookmn  we  aee 
gmn  out  tiy  the  diamond  and  by  cut  glaaa. 

647.  h  has  likima€  beenMhown  tkMt  the  ratft  of  the  sun^  vkiek  produce  light  mud  colour, 
mre  dietmet  from  thoee  which  produce  heat^  although  they  alwaya  accompany  each  other ; 
and  here  we  may  poiat  cot  a  remarkable  difference  between  the  rays  that  proceed  from 
the  son  and  thoee  which  come  from  a  fire.  In  both  there  are  raya  of  heat  and  raya  of 
U^t,  that  ia,  heat-making  raya  and  light-making  raya ;  bat  both  theae  kinda  of  raya 
proceeding  from  the  aun  paaa  readily  through  a  pane  of  glaaa,  aa  ia  cTident,  becauae 
ia  a  greenhouae  we  feel  the  heat  aa  well  aa  aee  the  light  of  the  aun.  But  with  reaped 
to  a  fire,  the  light  only,  and  not  the  heat^  or  yeiy  little  of  it,  paaaea  readily  through  glaaa ; 
the  greaieat  part  of  the  rajra  of  heat  are  atof^ed  by  it ;  and^  in  oenaequence,  a  pane  of 
glaaa  fitted  into  a  frame  ia  aometimea  actually  employed  aa  a  fiie-acreen.  Acfuuintmnce 
uith  the  iMoioe  primeipUe  we  conaider  neceaaary,  becauae  they  are  frequently  applied  in 
the  Tarioua  modea  of  lighting  apartmenta. 


SbCT.  m.— OW  THK  NATUKK   or  flams,   as  IMPLOTBD  fob   ABTXriClAL  LIGHT. 

648.  In  treating  of  heat  and  comboation  in  Book  11.,  we  deacribed  the  chemical  na- 
tme  of  flame ;  but  it  wiU  be  here  neoeaaaiy  to  conaider  it  agaist  with  aome  additional 
obaervationa  relatiye  to  ita  explication  in  afifording  light. 

649.  The  nature  of/leme  haa  been  matter  of  wonder  in  all  agea,  until  modem  chem- 
iatiy  explained  thia  once  myvterioua  aubject.  Flame  ia  now  conaidered  to  be  matter 
that  haa  been  Tolatiliied  or  conTcrted  into  vapour,  and  rendered  luminoua  by  intenae 
beat.  Qi^gen  ia  neoeaaaiy  for  the  oombuation  which  ia  the  cauae  of  the  heat^and 
therefore  it  ia  required  to  auppoit  flame. 

660.  All  bodies  do  not  become  htmimme  when  heated:  aa,ibr  inatanoe,  aome  of  the  mel- 
ala ;  but  iron  becomea  incandeacent,  or  red  and  even  white  hot,  when  heated  to  a  cer- 
tain temperature,  and  ▼aiiooa  aubatancea  require  diflerent  degreea  of  heat  to  render 
them  incandeacent 

661.  Cowuum  ear  ceamot  be  rendered  Ueminoue  by  omy  degree  ^  Am/,  and  ia  therefore 
incapable  of  producing  flame  of  itaelf ;  neither  ean  oxygen  gaa. 

662.  Seoeril  of  the  permanent  and  natural  gaeee^  and  edio  the  tapoure  orgaeeoue  etaiee  of 
eeoeral  boditOt  are  capable  of  being  rendered  ineandeecent  or  luminoue  when  they  undergo 
comboation  in  contact  with  oxygen.  Pure  hydrogen  gaa,  produced^  from  aul]diuric  a^ 
and  zinc,  or  iron,  ia  extremely  inflammable,  and  bums  with  a  weak  bUe  flanu  when  aet 
on  fire  by  another  flame,  or  even  by  the  electric  apark ;  but  though  the  heat  of  ita  flame 
ia  oonaiderable,  ita  light  ia  feeble.  We  exphuned,  when  treating  of  heat  and  combus- 
tion, that  the  latter  eflbct  oonaiated  in  the  union  of  the  combustible  body  with  oxygen. 
When  hyi^ogen  buma,  it  unites  with  the  oxygen  of  the  atmosphere,  and  the  reault  of 
thia  union  ia  the  formation  of  water,  which  is  known  to  consist  of  hydrogen  and  oxy- 
gen, and  which  ia  couTorted  into  vapour,  and  dissolved  in  the  air  as  soon  aa  it  ia  fonn- 
ed ;  the  flame  being  the  incandeacent  atate  of  the  gaa  in  the  act  of  combining.  Car- 
bonated hydrogen,  or  hydrogen  with  caibon,  which  ia  diaengaged  from  coal  or  wood  by 
heat,  alao  buma  in  contact  with  oxygen ;  but  ita  comboation  affi>rda  a  whiter  and 
brighter  flame  than  pure  hydrogen,  that  is  to  say,  when  rendered  faioandeacent,  it 
throwa  out  more  light ;  and  hence  it  is  preferred  for  the  purpoaea  of  artificial  illumina- 
tion. Carfoontttednydrogen  aflR>rds  more  light  in  proportion  to  the  quantity  of  carbon 
it  containa ;  and  the  carbon  is  a  principal  source  of  the  li^t  given  by  ita  flame.  The 
vapours  of  aome  substances  are  not  combustible,  and  cannot  Mt  rendered  luminoua  i  in 
other  words,  they  produce  no  flame :  as,  for  instance,  steam,  the  vapour  or  gaseous 
state  of  water.  On  the  contrary,  the  vapours  of  other  substances  are  highly  inflam- 
mable, and,  aa  we  have  aaid  above,  bum  with  a  bright  light  or  flame :  for  instance, 
wax ;  but  it  ia  necessary  that  these  vapours  should  be  heated  to  a  great  degree  before 
they  win  bum  or  produce  flame  by  combining  with  oxygen.  Thia  may  be  illustrated 
in  the  following  manner :  Put  a  bit  of  wax  into  a  fire-shovel  heated  a  little :  it  win  melt ; 
but  wax  merely  melted  win  not  flame,  as  may  be  seen  by  trying  to  light  it  by  a  piece 
of  lighted  paper.  To  make  wax  produce  flame,  it  must  be  heated  so  as  to  cause  it  to 
boO,  and  then  ita  vapour  ia  highly  inflammable.  To  prove  thia,  heat  the  ahovel  red  hot ; 
now  put  some  wax  on  it,  and  a  white  smoke  wiU  rise,  which  is  the  vapour  from  the 
boiling  wax.  Hold  a  lifted  paper  in  this  smoke,  and  it  wiU  immediately  catch  fire  and 
flame  Uke  a  candle,  and  this  flame  wiU  continue  tin  the  whole  of  the  wax  is  consumed. 
What  is  shown  here  of  wax  is  true  also  of  aU  the  other  aubatancea  commonly  uaed 
for  producing  light,  as  spermaceti,  taUow,  oU,  resin,  ^.  They-wiU  not  aflTord  flame 
until  they  are  first  reduced  to  the  state  of  vapour. 

668.  The  flame  of  a  common  lamp^  or  of  a  candle^  ie  produced  in  the  foUowinr  manner : 
OU  and  tallow,  we  have  stated,  do  not  take  fire  unleas  previouriy  volatilixed  by  heat ; 
and  thia  ia  eflTeeted  by  means  of  the  wick  of  the  candle  or  lamp.  The  oil  or  melted  tal- 
low rises  between  the  fibres  of  the  wick,  in  consequence  of  what  is  called  eapUlary  ai* 
traction,  in  the  same  manner  as  water  would  rise  up  in  a  piece  of  the  wick  aoapended  in 
It.   The  flame  of  another  body  being  applied  to  the  extremity  of  the  wi6k»  so  aa  to  aet  it 
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on  fire,  the  oil  is  heated  to  the  state  of  Tapour,  which  then  inflames ;  the  oil  flrat 
is  dissipated  by  Gombnstion,  and  another  portion  is  atthncted  upward  by  the  fibres  of  the 
wick,  and  becoming  vaponr,  is  bnmed  h'kewise,  and  in  this  way  a  constant  combustion 
is  maintained.  A  candle,  howcTer,  diflfers  from  a  lamp  in  a  very  essential  oircomstaoce. 
The  oil  of  the  lamp  is  always  fluid,  and  only  requires  to  be  boiled  into  Tapour  by  the  heat 
of  the  wick ;  but  the  tallow,  being  at  fiist  solid,  has  first  to  be  liquefied  and  brought  into 
the  state  of  oil.  What  is  in  the  Ticinity  of  the  wick  is  first  melted,  and  the  ex- 
ternal rim  of  the  candle  not  being  rendered  fluid,  a  cup  is  thas  formed,  wtiich 
contains  the  melted  portion,  lliis  circumstance  will  be  adverted  to  again  more 
particulariy  when  we  treat  of  the  management  of  candles.  The  melted  tallow 
or  oil  being  boiled  by  the  flame  into  the  state  of  Tspoor,  ascends  in  the  fbrm  of 
a  column,  and,  being  heated  to  a  high  temperature,  it  combines  rapidly  with 
the  oxygen  of  the  surrounding  atmosphere,  the  heat  oToWed  being  so  great  as 
to  cause  the  vapour  to  be  white  hot  and  very  luminous,  thus  constituting  visi- 
ble flame.  But  the  combustion  that  occasions  this  can  only  take  place  in  that 
part  of  the  column  of  hot  vapour  which  is  in  contact  with  the  atmosphere, 
namelv,  the  exterior  surface.  The  flame  of  a  candle  or  lamp,  then,  jig.  96,  is 
not  solid  throughout,  but  only  a  thin  film  of  white  hot  vapour,  enclosing  a  quan- 
tity of  heated  vapour,  which,  for  want  of  oxygen,  is  incapable  of  attaining  the 
greatest  degree  of  heat  in  burning ;  that  is,  only  the  vapour  which  rises  from 
the  outside  of  the  wick,  and  which  is  in  contact  with  the  atmosphere,  can  bum 
by«uniting  with  oxygen ;  but  what  rises  from  the  centre  of  the  wick,  not  being 
Fif,  96.  in  contact  with  the  air,  cannot  burn,  and  rises,  of  course,  unbumed.  The  flame 
of  a  lamp  or  candle  is,  therefore,  in  fact,  hollow ;  the  dark  in  the  figure  representing  the 
hollow  part,  the  upper  part  tapering  to  a  point. 

664.  Thai  the  fame  it  really  koUcw  can  be  jproted  by  several  experiments.  By  looking 
attentively  at  the  flame  of  a  candle  just  sntmed,  it  will  be  seen  that  immediately  above 
the  wick  there  is  a  part  darker  or  less  luminous  than  the  rest,  as  in  ^.  98 ;  this  is  the 

O  hollow  part,  full  of  unbumed  vapour.  If  a  piece  of  paper,  held  horiiontally,  be 
quickly  introduced  across  this  part  of  the  flame,  and  held  for  a  few  seconds,  the 
paper  will  be  found  to  be  scorched  only  in  a  ring,>lf.  97,  where  the  circular  film 
of  flame  was  below  it,  and  the  centre  part  will  not  be  scorched.  The  scorching 
^^'  will  be  best  seen  upon  the  upper  side  of  the  paper,  as  the  lowest  side  will  be  too 
much  blacke^d  by  the  smoke. 

By  a  pretty  experiment,  it  is  possible  to  extract  the  unbumed  vapour 
fi'om  the  centre  of  the  flame,  and  to  inflame  it.  Procure  a  piece  of  a 
small  glass  tube,  having  a  bore  of  an  eighth  of  an  inch ;  insert  the  end 
of  it  dexterously  into  the  daric  part  of  the  flame  where  the  hollow  is 
supposed  to  be,  holding  the  tube  as  at  i,  fig.  96,  and  the  unbumed  va- 
pour will  ascend  through  the  tube,  and  may  be  set  fire  to  at  the  top  by 
a  piece  of  lighted  paper,  forming  a  smaller  fiame  of  the  same  kind  as  the 
firet. 
.  655.  It  it  neetttary  now  to  refer  the  reader  to  what  we  have  said  m  Book 
II.  f  on  the  chemical  nature  of  combuttion.  We  there  ttated  that  the  usual 
substances  employed  for  giving  heat  and  light  were  of  vegetable  or  ani- 
mal origin,  as  wood,  coal,  wax,  tallow,  spirit,  dec,  the  chemical  constitu- 
ents of  which  ari!  oiygen,  hydrogen,  and  carbon,  in  variable  proportions ; 
and  that,  in  the  process  of  combustion,  a  complete  decomposition  of 
Fig-  96.  ~  these,  or  a  separation  from  each  other,  was  effected.  This  takes  place 
in  all  the  oil  burned  in  lamp^,  and  the  wax,  tallow,  dec,  in  candles. 

656.  We  mutt  trace  the  progrett  of  thit  decompotition,  in  order  to  explain  the  phenomena 
which  occur  in  artificial  iUumination.  When  any  of  the  substances  employed  for  giving 
light  is  heated  so  as  to  inflame,  a  portion  of  the  carbon  and  hydrogen  unite,  forming  car- 
bonated hydrogen,  which  is  detached,  and  beepmea luminous  by  uniting  with  oxygen  in 
the  manner  described  above.  Another  portion  of  the  hydrogen  alone  combines  with  oxy- 
gen, and  forms  water,  this  fluid  consisting  of  these  two  gases  in  combination.  The  water 
thus  formed  is  dissipated  through  the  atmosphere,  being  so  heated  as  to  be  in  the  state 
of  vapour,  on  which  account  it  is  not  obviously  visible.  The  light,  therefore,  proceeds 
from  the  combustion  of  the  carbonated  hydrogen.  Another  portion  of  the  carhon  of  the 
combustible  body  unites  with  the  oxygen  of  the  atmosphere,  and  forms  carbonic  acid  gas, 
which  is  likewise  disengaged  and  spread  through  the  surrounding  air.  But  still  another 
portion  of  the  carbon  remains,  reduced  to  a  vaporous  form,  ready  to  unite  with  hydro- 
gen, and  to  burn  with  oxygen,*  this  remaining  portion  of  carbon,  however,  being  in  the 
oentre  of  the  flame,  has  no  hydrogen  to  unite  with,  that  being  all,  or  nearly  all,  burned ; 
or  if  there  be  a  little  hydrogen  left,  still  no  oxygen  can  find  its  way  to  the  centre  of  the 
flame  to  complete  its  combustion ;  consequently,  this  carbon  vapour  remains  by  itself* 
and,  rising  in  a  column  through  the  upper  part  of  the  flame,  a  part  gets  burned  at  the  top, 
where  it  meets  with  oxygen,  but  a  large  portion  also  escapes  unconsumed.  It  is  this  latter 
part  that  escapes,  which,  when  it  comes  into  the  cool  atmosphere,  is  condensed,  and  ap- 
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pMiB  in  the  fana  of  tmoke,  whioh  may  be  eoBeeied  at  a  powder  in  the  form  of  aoot  on 
.uoy  suiiaoe  held  over  it  This  eacape  of  antrarned  carhon  Tapoor  aaay  be  yery  inatniot- 
ively  watched  in  the  bureing  of  a  tallow  candle.  Sometimea-the  flame  may  be  obsenred 
4|aite  steady,  and  tapering  to  a  point ;  then  all  the  carbon  Tapoor  ia  bnmed  at  the  top, 
and  there  is  no  amoke.  Presently  the  flame  is  observed  to  flicker,  to  become  red  at  the 
top,  and  to  give  out  a  great  deal  of  smoke ;  in  that  case,  the  carbon  Tapoor  has  escaped 
muborned  through  the  flame. 

667.  Xr  t#  obmmufrom  tku  thai  th§  tmue  of  smoke  m  eandleM  and  htmptis  heeaun  thin 
io  no  aunply  of  onfgon  U>  tko  e£nir*  of  the  /lamo,  in  conaeqnenee  of  which  the  carbon  Ta- 
poor, which  fiUa  the  hollow  part,  cannot  be  consomed,  and  therefore  eaeapes  into  the 
apartment  nnboroed,  by  which  a  loss  of  heat  and  light  ia  occasioned,  into  which  it  wonld 
haTB  been  oonTorted  ooohi  oxygen  be  got  to  it.  This  defect  in  the  combostion  of  lampe 
haa  been  remedied  by  the  inTention  of  Argand,  to  be  afterward  deeoribed,  and  by  which 
«zygen  is  admitted  to  the  centra  of  the  flame,  to  oonanme  the  carbon  Tapoor  which  oo- 
oasions  the  smoke. 

668.  TkefUmeo  of  Hgtrad  eombmoiMeo  orenoi  oil  oUtmiod  wUk  en  oqmoi  proittction  of 
keoi  and  ligki.  Snlphnr  boras  with  a  weak  flame ;  phoaphoroa  with  a  Tery  dense  one. 
Spirit  of  wine  horns  with  a  slight  flame  in  point  of  light,  bnt  a  Tery  powerful  one  in  re- 
apeet  to  heat.  If  an  Argand's  lamp  be  charged  with  oil,  and  another  aimilar  lamp  be 
charged  with  spirit  of  wine,  the  flame  of  the  latter  will  not  haTC  a  qoarter  of  the  light  of 
the  other,  but  will  giTc  twice  as  much  heat,  and  is  not  accompanied  by  smoke.  The 
•flame  of  ether  ia  denwr,  bot  prodocea  smoke.  The  flame  of  oil  of  turpentine  is  attended 
wHh  a  TCiy  denae  amoke.  The  flame  of  pure  hydrogen  is  Tery  faint,  bnt  giTes  moch 
iieat. 

669.  The  eolomra  of  Jlamoo  oUo  depondo  upon  iko  luUmre  of  the  eomhmoiihU.  Solphorboma 
with  a  Uoe  flame.  Spnrit  of  wine,  by  itaelf,  alao  borne  with  a  blotsh  flame.  If  a  little 
boracic  acid  be  stirred  into  the  spirit  of  wine,  the  flame  will  be  beautilfaUy  green.  If  aiM^ 
of  the  aalu  of  strontian  be  mixed,  the  colour  will  be  a  fine  red  'r  and  it  ia  this  latter  whi<m 
is  employed  in  the  theatre^  fiir  producing  the  red  light  in  the  repreaentatioo  of  conflagra- 
tions. The  flame  of  sine  is  a  bright  white :  that  of  the  preparationa  of  copper,  greenish- 
Uoe. 

660.  Tke  comhuHibU  mpomre  and  gMoee  are  not  o&  inflamed  wUk  eqnal  readineoo.  Pore 
hydaogen  gaa  may  be  inflamed,  not  only  by  the  contact  of  another  flaming  body,  bnt  CTcn 
1^  a  Tery  small  electric  spailc.  A  spark  a  little  more  powerflil  will  fire  spirit  of  wine 
•nd  etber,  especially  when  the  fluida  are  a  little  warm.  Spirit  of  turpentine,  and  some 
eesentkl  oils,  may  be  inflamed  OTen  by  the  action  of  cold  acids.  Pot  a  spoonful  of  oil  of 
torpentine  in  a  cop,  and  poor  orer  it  aboot  half  that  quantity  of  strong  nitrons  acid,  pre* 
Tiooaly  mixed  with  a  few  dropa  of  solphoric  acid :  the  oil  of  tnipi^ktine  will  immediately 
burst  into  a  flame.  In  making  thia  experiment,  it  ia  neeeasary  to  pot  the  acid  into  a 
*aniaU  phial,  which  ahooki  be  fixed  to  the  end  of  a  long  stick,  that  the  operator  may  be  at 
a  distaace  from  the  turpentine ;  becauae  the  flame  ia  so  sodden,  that  it  will  be  dangerooa 

*to  bring  the  hand  near  it. 

The  thick  fat  oila  must  be  heated  to  a  considerable  degree  befora  they  are  in  the  state 
nf  gtTiog  out  Tapoor,  so  aa  to  be  inflamed.  If  a  Teasel  containing  oil  be  set  open  a  fire, 
a  smoke  or  Tspour  begins  in  time  to  rise  from  it,  which  by  degrees  grows  denser  and 
denaer,  and  at  laat  begina  to  ahine  in  aome  places  near  the  surfoce  of  the  oil,  somewhat 
like  an  electric  light ;  yet  it  does  not  flame ;  but  if  a  flaming  body  like  a  candle  be 
bfoaght  within  the  Tapoor,  the  latter  will  instantly  be  inflamed,  breaking  out  with  ■  sort 
of  explosion,  and  will  continue  to  bura  till  the  whole  ia  consumed.  Serious  accidenta 
frequently  occur  in  boiling  oil,  pitch,  and  aimilar  aobstances,  by  approaching  too  near 
with  a  light,  or  by  suflTering  them  to  boil  oTcr,  by  which  their  Tapour  ia  set  fire  to,  and 
the  whole  of  the  oil  ia  inflamed. 

661.  Tke  ahooe  prine^dee  explamtd^  it  will  now  be  easy  to  comprehend  many  of  the 
circumstances  connected  with  light  of  Tariocs  kinds,  which  would  be  wholly  unintelli- 
gible without  this  preTious  knowledge.    We  shall  proceed  to  describe  the  scTeral  con- 

^  triTsncee  which  haTc  been  reaorted  to  in  employing  the  conoboatible  sobstancea  used 
lorgiTing  light,  such  aa  Uimps,  candles,  &tc, 

662.  Ai  preaent  there  are  three  modes  by  tehieh  artifeUU  Ught  ia  uaualfy  prodmeed :  by  can- 
dlee,  lampe^  and  gaa.  We  shall  consider  these  separately ;  hot  fint  we  shaU  treat  of  the 
Tarious  sobstancea  employed  to  burn  for  this  purpose. 


CHAPTER  II 

or  THE  TAaiOUS  tVSSTlJfCIS  SMFLOTID  IN  TBI  PBOPnCTION  OF  AITmCXAL  LIOHT. 

Sect.  I. 
663.  Getural  JZemorit.— The  autterials  fran  which  artificial  light  ia  procured  are  de- 
rived partly  from  the  animal,  partly  from  the  Tcgetahle,  and  aome  from  the  mineral  kin|h 
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dooL  Animilftt  or  oieaguMW  wbBtaa^ei,  in  oar  common  tempawitaw,  un  •ttfaer  wiKt 
M  wax  and  spermiieeti,  or  alwmjs  fluid,  M  fifth  oil.  Of  Teyetable  otoaginoaa  aobsUiiceo, 
aome  are  always  solid  in  tlie  oaoal  tempentiura  of  Biilain,  aa  palm  oil :  othen  are  al- 
w^a  fluid,  aa  olitre  and  rape  oila.    The  mineral  aobataneea  are  naphtha,  pelralenm,  dee. 

SbOT.  U. — ^WAX. 

664.  Wax  is  both  an  aitmMl  Mi  a  9egeUMe  yroduetiom.  The  lint  kind  ia  a  aecretion  19" 
oertain  inteota,  of  which  the  heo  ia  the  moat  vemaifcable.  The  aeoood  ia  aiforded  bj 
piants.  Wax  waa  long  aoppoaed  to  be  merely  oollected  by  beea  from  the  poUen  of  flow- 
ers ;  foat  thia  opinion  ia  now  known  to  be  erroneooa :  the  pollen  which  the  beea  are  aeea 
to  collect,  and  to  carry  home  attached  to  their  thigha,  ia  for  the  pnipoee  of  feeding  their 
youDg.  It  ia,  therefore,  called  it*  bread.  The  wax  of  the  bee  ia  elaborated  in  ita  atoea- 
ach.  With  hta  tongne  he  anofca  the  aaoeharine  juice  in  the  neetahea  of  flowen ;  and 
thia  ia  traaafinrmed  into  wax  by  certain  accreting  oigana  in  the  animal.  The  wax  tfaea 
exudes  through  aperturea  between  the  abdominal  ringa,  into  what  haTO  been  tenned 
uax-pockeu,  which  were  firat  diaooTerod  by  Mr.  John  Hunter,  and  of  which  the  woiking 
bees  have  eight :  thess  are  aitnated  under  the  winga.  From  the  obaerrationa  of  Htdier, 
it  appears  that  augar  ia  eaaantiiil  to  the  foimation  of  wax ;  and  that  beea  aupplied  with 


augar  only,  and  ahut  up  in  the  hooae,  mannfacture  wax  in  the  name  manner  aa  ttoae 
bees  which  enjoy  their  fireedom ;  which  proves  that  wax  ia  not  merely  a  Tegetahle  anb- 
atance. 

666.  Tlu  caiU  of  was  imuiniati  bjf  tka  h$§$  oonaiat  of  two  rangea,  diapoaed  book  to 
back,  in  combe  that  are  placed  vertically.  They  are  all  hexagonal  or  aix-aided ;  and  tha 
accuracy  with  which  they  are  oonatracted,  and  the  wonderful  instinct  by  which  the  fbm 
best  adapted  for  the  purpoae  ia  given,  haa  excited  the  admiration  of  mankind  in  all  agea. 
But  the  natural  history  of  the  bee,  so  highly  interesting,  is  to  be  found  in  many  worita 
of  the  present  day ;  and  it  ia,  therefore,  unneoeaaary  to  deacribe  it  farther  in  thia  place. 
The  fineat  wax  ia  made  where  the  beea  have  access  to  dry  heatha  and  hilly  ooontriea : 
in  places  abonnding  in  vineyarda  it  is  decidedly  inferior.  A  young  hive  will  yield,  at  the 
end  of  the  seaaon,  about  one  pound  of  wax,  and  an  oU  hive  twice  aa  much. 

566.  There  are  two  kinde  of  wax  found  ta  eammeree,  yellow  or  wMeacked,  and  wkUe^  air 
purified  and  bleached.  The  yellow  la  the  wax  joat  aa  it  oomee  out  of  the  hive,  after  ex- 
pressing the  honey.  The  dark  yellow  colour  ia  owing  to  an  admixture  of  aome  honey 
and  the  bee  bread,  for  the  natural  colour  of  wax  ia  pure  white. 

667.  To  frocwre  the  wax  from  tka  amho  for  not.  After  aeparating  the  honey  from  thena 
as  much  as  possible,  by  draining  and  preasing,  the  combe  are  either  aoaked  for  aome 
days  in  dear  water,  in  order  to  extract  all  the  honey,  or  tlu^  are  broken  into  piecea, 
and  spread  on  a  sheet  near  the  hives,  so  that  the  bees  may  in  time  aock  out  all  the  honey 
that  is  left.  The  whole  of  the  comb  ia  then  enclosed  in  a  canvass  bag,  and  pnt  into  a 
kettle  with  boiling  water ;  by  thia  the  wax  ia  melted,  and  it  ia  aqoeeaed  out  by  preasng 
the  bag  with  a  large  wooden  apoon.  The  melted  wax  riaea  to  the  aurihee  of  the  water, 
and  swims  on  the  top.  It  is  next  skimmed  off,  and  put  into  another  veaael  with  cold 
water,  by  which  it  ia  hardened.  It  ia  then  taken  off,  remelted,  and  oaat  in  wooden* 
earthen,  or  metallic  moulds,  which  are  first  anointed  with  honey,  oil,  or  water,  to  pie- 
vent  the  wax  from  aticking  to  them. 

Before  wax  ia  employed  for  the  ordinary  pnrpoeea,  aa  the  making  of  candlea,  for  mod- 
eUiuff,  the  uses  of  the  surgeon,  perfumer,  dus.,  it  is  rendered  white  by  bleaching. 

6W.  Wax  iff  bleaehed  by  expoaing  it  in  thin  lamuus  to  the  action  of  the  light  and  air, 
by  which  it  becomea  perfectly  white,  acentless,  somewhat  harder,  and  less  greasy  to  the 
touch.  To  efibet  this,  it  is  firat  broken  into  small  pieces,  and  melted  in  a  copper  cal- 
dron, with  water  just  sufficient  to  prevent  the  wax  firom  burning.  Tike  caldron  haa  a 
pipe  at  the  bottom,  through  which  the  wax,  when  melted,  ia  run  off  into  a  large  tub  filled 
with  water,  and  covered  with  a  thiek  doth,  to  preserve  the  heat  till  the  impuritiea  are 
aettled.  From  this  tub  the  dear  melted  wax  flows  into  a  veaael  having  the  bottom  full 
of  small  holes,  through  which  it  rans  in  streams  upon  a  cylinder  kept  constantly  nwcItT' 
ing  over  water,  into  which  it  oocaakmally  dips ;  by  Uiis  the  vrax  ia  cooled,  and  at  the 
aame  time  drawn  out  into  thin  ahreds  or  ribaada,  by  the  oontinual  rotation  of  the  eyhii- 
der  which  distributes  them  through  the  tub.  The  wax,  thus  granulated  or  flatted,  is  ex- 
posed to  the  air  on  linen  dotha,  atretohed  on  large  framea,  about  a  foot  or  two  above  the 
ground  ;  in  which  situation  it  remaina  for  aeveral  daya  and  nights,  exposed  to  the  air 
and  sun,  being  occasionally  watered  and  turned ;  by  this  process  the  yellow  colour  neariy 
disappears.  In  thia  half-bleached  atate,  it  is  heaped  up  in  a  solid  mass,  and  remains  for 
a  month  or  six  weeks ;  after  which,  it  ia  remelted,  ribanded,  and  bleached  aa  before  (in 
aome  cases  several  times),  till  it  wholly  loses  its  colour  and  amell.  It  is  then  again 
melted  for  the  bust  time,  and  cast,  with  a  hulle,  upon  a  table  covered  over  with  little 
round  cavities,  into  the  form  of  disks  or  cakes  of  about  five  inches  in  diameter,  in  which 
it  is  usually  sold.  The  modds  are  firat  wetted  with  cold  water,  that  the  wax  may  be 
the  more  easily  got  out,  and  the  cakes  are  hud  out  in  the  air  for  two  days  and  two  nighta, 
to  reader  them  more  traaaparent  and  diy.    This  operation  of  bleaching  wax  can  be  per- 
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'fimned  onlj  ift  ftie irMribmr,  m  it  depondt  diMy  on  tiM «etimi of  tha  ran;  umi  on ao- 
•cdvni  of  this  ioeonvenlenoe,  it  has  boea  a  dsaidsiatun  to  discover  some  other  mode  of 
whitening  this  sabstanos.  Chlorine  has  been  found  to  bleach  it  mach  more  rapidly ;  bol 
does  not  answer  coaft|kletely,  the  wax  beiag  Tendered  brittle.  Steam  has  also  been  em- 
ployed for  this  purpose ;  and,  by  enosing  wax  to  Hm  atmosphere  in  frosty  weather,  the 
bleaching  is  very  soon  efieoled.  It  is  by  exposing  honey  to  the  frost  that  the  Jews 
bleach  it  to  snoh  a  degree  of  whiteness  as  they  bring  it  to  in  Polaad. 

•609.  In  tropiui  ^oaalriet,  sii  tuxmud  oftlu  kiat,  UUitm  ttmdies  eannol  it  nsfd,  and  there- 
fore wax  is  mnch  employed.  A  very  simple  meUiod  of  bleaching  this  sabstanoe  is  made 
use  of  there :  a  Toseel  containing  it  is  placed  wiUnn  another  fuU  of  water  kept  boiling. 
When  the  wax  fuses,  a  process  for  converting  it  into  thin  flakes  for  bleaching  is  used, 
■that  at  firat  eight  might  appear  hasarteas.  The  hands  are  first  dipped  into  a  tub  of  oold 
water  placed  near,  and,  while  wet,  plonged  into  the  melted  wax ;  they  are  instantly  and 
•qniokly  dmwn  oat  coTored  with  wax,  t^  heat  of  which  ia  soaroely  at  all  felt.  This  wax 
•is  stripped  offftom  the  hands,  and  spread  out  on  ck>ths  in  the  son,  and  watered  to  whiten. 

670.  The  prinapai  prapertit9  ofwrnt  arc  Aue .-  it  is  insolttble  in  water  and  in  ooM  alco- 
hol, but  in  boiling  alcohol  a  very  small  portion  is  dissolved,  the  greater  part  of  which  is 
deposited  on  oocSng.  John,  a  oelebrated  ohemiat,  found  wax  to  consist  of  two  substaa- 
ees,  one  solnble  in  boiling  sleohol,  and  which  he  called  evin,  the  other  inspluble,  which 
iie  has  named  mortem ;  the  pvopoftions  of  each  being  76  of  the  former  and  86  of  the  lat- 
ter. The  first  gives  brittleaess,  the  last  nnctaosity,  being  partly  of  the  natoie  of  a  fixed 
•ail.  Cerin,  when  obtained  from  wax,  will  form  mtrgmric  sod,  a  product  of  saponified 
fat ;  but  wax  itaelf  will  not  make  a  soap  with  the  alkalies,  a  property  which  distinguishes 
jt  from  lats,  oils,  and  reaiaa ;  neither  doea  it  contain  ekm  nor  «<eertN,  principles  in  tha 
latter  subotsnces  which  we  shall  deacribe.  Wax  unites,  by  the  aid  of  heat,  with  the  fixed 
and  volatile  oils,  and  with  resin :  with  dififenmt  qoantities  of  oil  it  eoni^itutes  the  c£rtU€9 
of  the  apothecariea. 

671.  Bw  ektmiaU  anmiifgu,  100  porta  of  wax  are  found  to  conaiBt  of  caibon  80-4;  oxy. 
Igen  8*8 ;  hsfdrogen  11*9. 

vpmtr,  which  reqnirea  a  heat  of  300°;  in  thia  it  reaemblea  tallow  and  lat  oils.  Bleached 
Wax  bums  with  a  veiy  pure  white  Ug^  wUhoat  any  ollensive  smell,  and  with  much  leaa 
amoke  than  tallow ;  and  as  it  is  less  fusible  than  the  latter  substance,  it  bums  well  with 
a  smaller  wick.  It^jridds  ia  baming  the  same  products  as  oii  Bleach^  wax  melts  at 
IbS"" ;  unbleached  at  143° ;  while  tallow  mrita  at  03°,  and  spermaceti  at  133°.  White 
wax  ia  in  some  degree  tranahioeot,  but  not  so  much  so  as  spermaceti. 

678.  Wkiu  I0SS  w  MNRdtniM  tuhtUeraitd  with  white-lead,  to  increase  its  weight :  this 
may  be  detected  by  melting  the  wax  in  water,  when  the  lead  will  fall  to  the  bottom  of 
the  vessel.  Adulteration  by  mixing  tallow  or  suet  with  it  may  be  known  by  its  greasi- 
Hess,  by  a  doll  opaqoe  white,  and  its  wanting  that  transparency  which  pure  white  wax 
possesses ;  ss  alao  by  its  disagreeable  odour  when  melted,  and  being  saponified  by  alka- 
lies. Potato  Btaroh  ia  another  ingredient  which  is  sometimes  fraudideotly  mixed  with 
white  wax.  Thia  may  be  detected  by  digesting  the  wax  in  oil  of  turpentine  at  a  gentle 
heat,  whioh  dinolvsa  the  wax,  leaving  the  ataich.  Spennaceti  is  also  employed  for 
adulteration ;  this  mixture  has  less  transparency  than  pure  wax,  and  it  melta  more  eaa»- 
iy ;  the  aurfaoe  of  the  oaks  having  likewise  a  mottled  appearance.  Wax  is  also  adul- 
terated with  reain,  whioh  rendera  it  brittle :  pea  meal  and  earths  are  likewise  said  to  ha 
employed.  The  prssenoe  of  resin  may  be  suspected  when  the  fracture  appears  amooth 
nnd  shining  instead  of  being  granular,  and  it  may  be  detected  by  putting  amaU  piecea 
-into  oold  aloohol,  which  will  dissolve  tiie  lesio,  and  leave  the  wax  untouched.  Earth  or 
pea  BMal  may  be  discovered  by  remeHing  aad  straining  the  wasc,  as  they  will  be  left  be- 
hind.  Wlwn  wax  ia  bought,  it  ia  proper  to  break  each  cake,  for  it  is  not  untreqoently  the 
eaae  that  some  impuritiea  aro  in  the  centre,  the  outside  only  being  good. 

674.  Butdst  oar  Urge  mnpfbf  ttt  Aosm,  a  gremt  dcs/  s/'tpox  w  imported  from  Russia,  the 
Netheriandfl,  Bsibary,  the  west  eoast  of  Afirica,  Cuba,  and  North  America ;  and  mooh 
more  wonM  be  imported  but  for  the  heavy  duty,  which  is  1/.  18«.  per  cwt. 

Veg€UM$  was  will  he  described  among  the  ▼egetahle  aubstaacea  employed  for  light. 

3SCT.  m. — SPXRKACin. 

676.  SptrmmeeH  u  an  nfkmmutbU  tuUtamet,  mkieh  oecwrt  aa  a  spongy,  oi^y  mass,  in 
the  head  of  a  apeciea  of  whale  (PkjftUar  wk^grouphabu  or  mckaloty  It  is  contained  in 
n  large  ttiangiur  cavity  ten  or  twelve  feet  long,  and  four  or  tYe  foet  deep,  phioed 
above  the  fore  part  of  the  aooll ;  and  an  ordinvy-^ined  whale  will  yield  upward  of 
twelve  hurge  banela,  or  neariy  a  ton,  of  thia  aabatanca  in  a  crude  state.  While  the  an- 
imal is  living,  this  substance  is  fluid ;  and  when  the  whale  ia  lolled,  a  hole  is  made  in 
the  outer  and  upper  part  of  the  head,  and  the  liquid  is  haled  out  in  bucketo ;  it  solid- 
ifiea  to  the  eonsistenoe  of  fot  on  cooling.  The  apenn  oil  is  separated  from  this  by 
dripping,  and  preaaure  in  bt^ :  what  pasaea  through  is  the  oil,  and  the  residue  is  tha 
•erode  flpennaoeti,  vrtiioh  is  paekad  up  and  hronght  to  England  by  the  South  Sea  whn- 
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lere  to  be  refined.  The  iiMtde  of  refiaisff  it  in  madiiAetoriee  is  as  IbBows :  Tlie  erate 
substance  is  pat  into  bags  of  hair  or  woollen  stuff;  and  subjected  to  a  preas  tiU  it  be- 
comes hard  and  brittle,  and  till  no  more  oil  can  be  obtained  from  it.  It  is  then  broken 
to  pieces,  and  thrown  into  a  Teasel  with  boiling  water,  when  it  melts,  and  the  impuri- 
ties, which  rise  to  the  surface  or  sink  to  the  bottom*  are  akimmed  off  and  aeparated  hj 
straining.  The  speimaoeti,  after  becoming  solid  on  cooling,  is  again  thrown  into  a 
boiler  with  water,  to  which  a  weak  lye  of  potash  has  been  added  to  free  it  from  the 
remainder  of  the  oil.  This  process  is  repeated  seyeral  times  if  necessary,  after  which 
the  bpermaceti  is  poured  into  coolers,  where  it  concretes  into  a  hard  white  mass, 
which,  when  broken,  exhibits  the  beautifixl  flaky,  crystalline  appearance  seen  in  the 
shops. 

676.  Pure  $pemuteeH  has  Tery  little  taste  or  smeD.  It  is  of  an  almost  silTery  white, 
friable,  semi-transparent,  and  unctuous.  It  is  softer  and  more  brilliant  than  white  wax, 
and  it  is  distinguished  from  CTery  other  species  of  concrete  oil  by  its  superior  transpa- 
rency, high  lustre,  and  crystalline  texture.  H  melta  at  liso,  and  at  a  higher  temperm- 
ture  it  evaporates  with  little  alteration.  By  the  assiatanoe  of  a  wick  it  bums  with  a 
clear  white  flame,  superior  to  that  of  tallow,  and  without  any  disagreeahle  odour.  By 
h>ng  exposure  to  the  air  it  acquires  a  yellow  tinge,  and  becomes  rancid ;  but  it  may 
again  be  purified  by  being  washed  in  a  warm  lye  of  potash.  It  is  extensiTe^  employed, 
with  wax  and  oliTe  oil,  in  making  ointment  for  medieal  purposes.  It  possesses,  also, 
the  property  of  softening  the  skin,  and  hence  it  ia  used  by  ladies  for  pastes,  washea, 
dtc. ;  but  its  chief  use  at  present  is  in  making  candlea.  Sooae  hare  aoki  for  sperma* 
eeti  a  preparation  of  oil  taken  from  the  tail  of  the  whale  instead  of  that  from  the  head ; 
but  this  kind  soon  turns  yellow.  A  small  quantity  of  spermaceti,  indeed,  is  found  in 
all  the  whale  tribe,  and  is  distributed  all  over  their  bodies,  as  also  in  their  ftX.  The 
At  of  all  fishes  contains  a  small  quantity  of  it. 

SacT.  rV.^^AU*ow. 

677.  Talhw  it  a  variety  ofammalfai  melted  difum  and  darijled.  Thsre  are  scarcely  any 
animals  but  a  sort  of  tallow  may  be  obtained  from  them.  Those  which  yield  the  most 
are  the  buUock  and  sheep ;  but  tallow  may  also  be  prepared  from  the  horae,  hog,  goat, 
deer,  and  bear.  It  is  employed  for  a  rariety  of  purposes,  as  for  making  soap  and 
dressing  leather,  but  chiefly  for  eandles ;  and  large  quantities  are  annual^  imported 
from  Russia.  The  fat  of  animals  is  usually  collected  between  the  sMn  and  musdes,  in 
the  interstices  between  the  muscles  and  between  the  Tiaoera.  It  is  oomposed  of  cel- 
lular membrane,  enclosing  an  oily  matter  of  Taiious  degrees  of  consistence,  according 
to  the  part.  Thus,  suet,  lard,  marrow,  dec.,  are  tarietiea  of  this  aubstanee,  which  is 
Tery  analogous  in  its  chemical  propertiea  to  the  yegetable  fixed  oila ;  bat  the  soet,  be» 
faig  the  finnest  kind,  ia  chosen  for  making  tallow. 

678.  TttUow-ehandlere  nuit  tallow  by  chopping  the  fat,  as  it  is  taken  flrom  oxen  and 
aheep,  and  then  boiling  it  for  aome  time  in  a  lar^  copper,  to  aeparate  the  tallow  froaa 
the  ceOular  membrane  ;  when  the  former  is  chiefly  extracted  by  thia  means,  the  re- 
mainder ia  subjected  to  the  operation  of  a  strong  iron  press,  and  the  cake  that  is  left, 
after  the  tallow  is  expressed  from  it,  is  called  **grem9e ;"  with  this  dogs  are  fod,  and,  it 
is  said,  many  of  the  ducks  and  pigs  that  supply  the  London  marketa. 

679.  The  tallow  far  mould  eandUe  ahould  be  made  of  half  bullocka'  and  half  mutton 
suet,  the  former  giving  firmness,  consistence,  and  gloss.  When  of  the  best  quality, 
tallow  is  white,  finn,  and  brittle :  it  ia  then  neariy  without  taate,  but  has  alwaya  more 
or  less  of  an  oppressiye  odour.    To  be  pure,  there  should  be  no  admixture  of  oil  or 

S-ease  of  any  kind,  and  it  is  to  this  species  of  adulteration  that  the  bad  quality  of  can- 
es is  chiefly  owing.  It  is  rery  important  that  too  great  a  proportion  oif  mutton  auet 
ahould  not  be  used  ;  for  this  possesses  a  peculiar  principle  called  Atrniw,  wlueh  haa  a 
disagreeable  odour  that  distinguishes  it  horn  the  fat  of  other  quadrupeds,  and  which 
occasions  it  sometimes  to  give  a  disagreeable  smell,  particularly  in  hot  weather.  Hogs* 
fot  causes  candles  to  gutter,  smell,  and  smoke ;  and  the  ordinary  dipped  candles  are 
▼ery  often  adulterated  with  kitchen  sfuflT.  TaUow  is  sometimes  melted  in  a  vessel 
heated  by  a  naked  fire,  which  is  vevy  lisble  to  injure  it ;  it  is  much  better  to  employ  a 
vessel  surrounded  by  steam :  a  little  alum  w  put  in  with  the  tallow  to  harden  it. 

680.  Foreign  tallow  has  often  a  yellow  tinge,  and  frequently  containe  a  eoneiderable  portion 
of  eebacic  acid :  it  is  generally  inferior  to  the  Engliah ;  but  Mr.  Parkas  informs  us,  in  his 
Essays,  that  the  former  may  be  purified  at  a  trifling  expense  by  ehemieal  means ;  and 
by  the  proper  application  of  chemical  agents  brown  taHow  may  be  rendered  beautifollj 
white,  and  fit  for  the  best  purposes.  If  tallow  is  bad,  a  part  aoon  beoomea  converted 
into  acid  by  expoaure  to  the  air ;  and  this  renders  the  vrhoUte,  when  melted  together, 
unfit  for  the  making  of  candlea. 

681.  The  method  recommended  for  teparating  tht  oebade  add  from  the  tallow  ia  that  of 
melting  it  in  water  containing  aome  alkali.  But  old  taOowa  may,  in  general,  be  aufil- 
ciently  purified  from  their  rancidity  by  melting  them  upon  lime-water,  and  giving  n 
eonsiderable  agitation  to  the  whole  mixture :  ^frnik  the  water  ia  again  ■aflbred  to  sob- 
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tide,  it  wiQ  be  found  to  be  oAbnsiTe  in  smell,  and  to  have  anbtracted  moai  of  the  impii* 
litiea  of  the  tallow.  Should  il,  however,  be  found  not  to  be  sufficiently  puriiied,  a  rep- 
etition of  this  proeess  will  be  found  eifectuaL 

683.  The  iaU  discaoery  reneciing  taUow^  hf  vfhkh  ii  it  9hown  to  eantitt  of  two  oHbotaneeOf 
Mtiorin  and  dam,  will  be  aeaoribed  in  Chapter  III.,  Book  lY.,  under  **  Compoaition 
Candlea." 

SiCT.  v.— OIL. 

SuBsioT.  1. — Gemrol  Oboervatumo  on  OiL 

683.  Of  all  the  substances  employed  for  procuring  artificial  light,  oil  is  the  most  ex- 
tensively used.  This  substance,  in  ita  purest  state,  when  analyzed  ly  tko  ehemiot,  is 
found  to  consist  of  caibon,  hydrogen,  and  a  amall  proportion  of  oxygen ;  and  its  dia- 
tinctive  characters  are,  that  it  haa  alwaya  unotuoai^,  ia  insoluUe  in  water,  net  uniting 
with  it  by  itself. 

684.  OtU  art  divided  inio  two  great  elaooeo  s  fat  or  fixed  oila,  and  volatile  or  essential  oila. 
686.  Fiud  oda  are  so  called  because  they  do  not  boil  or  beeome  volatilised,  and  do 

not  inflame  until  they  are  heated  to  600".  When  they  are  heated  nearly  to  thia  point 
they  begin  to  decompose,  and  give  out  a  v^iour  which  is  veiy  inflammable,  and  which 
constitutes  carbonated  hydrogen  or  oil  gas.  The  oil  does  not  ignite,  indeed,  until  it  is. 
brought  into  a  state  of  vapour ;  and  on  thia  account,  as  we  have  before  stated,  wicka 
are  necessary,  by  enabling  a  small  quantity  to  be  auccessively  exposed  to  a  high  teni> 
perature :  it  then  bums  or  ignites  in  atmospheric  air,  a  large  quantity  of  light  and  heat 
being  given  out  by  its  combuBtion.  That  this  should  be  conqilete,  fiee  access  of  air  ia 
essential ;  for  if  the  supply  of  air  be  imperfect  it  bums  with  a  black  smoke,  which  ari- 
aea  from  a  portion  of  carbon  vapour  escaping  without  being  burned,  as  explained  al- 
ready.   It  ia  the  fixed  oils  that  are  usually  empk>yed  in  procuring  artificial  light. 

686.  VoUiiU  or  eseential  oil$  are  aeMom  used  for  this  purpose ;  they  are  converted 
into  vapour  at  a  low  degree  of  ha^t,  and  their  great  volatility  rendera  them  unsuitalde 
for  the  ordinary  purposes  of  illununation. 

687.  Fluid  oU  to  froewred  both  from  animal  and  vegetable  substancea.  When  obtain- 
ed from  animala  in  the  solid  state  it  ia  called  fat  and  taUow,  which  have  been  already 
described ;  fish  (Ml  is  generally  fluid.  • 

Fixed  vegetable  oil  occurs  in  planta,  associated  with  mucilage,  sometimes  in  the 
fruits,  as  in  nuts ;  occaaionally  in  the  pulp  surrounding  the  seeds,  as  in  the  oUve ;  but 
most  frequently  in  the  seeds  themselves,  as  linseed,  rape-seed,  dto.  Some  vegetable 
fixed  oUs,  which  are  fluid  in  tropical  climates,  are  solid  in  the  usual  temperature  of 
this  country,  such  as  coooanut  oil ;  and  it  may  here  be  observed,  that  the  state  of  so- 
lidity or  fluidity  of  all  oleaginous  substances  depends  merely  upon  the  temperature  to 
^diich  they  are  exposed.  All  of  them  assume  the  solid  state  at  a  certain  temperature 
peculiar  to  them ;  an  oil  that  is  alwaya  fluid  in  India  may  be  generally  solid  in  our  cli- 
mate. Several  of  the  solid  vegetable  oils  have  received  the  name  of  vegetable  tallow 
or  butter.   The  degree  of  cold  at  whidi  oils  congeal  or  become  solid  varies  extremely. 

Of  all  the  families  of  plants  the  cmciform  is  the  richest  in  oleiferous  seeds ;  and  next 
to  them  are  the  Drapacee  and  Amentaoen.  Nuta  contain  half  their  weight  of  oil. 
The  seeds  of  the  Brassica  oleracea  and  campestris  one  third ;  and  the  variety  called 
oofaia  in  France  two  fifths. 

688.  We  shall  treat  first  of  ammo/  oUa  used  for  light ;  and  afterward  of  vegetable  oHo. 

SuBiBCT.  2.^Fi*h  OUe. 

» 

689.  The  oUa  moat  extenaiaely  uaed  in  Britain  for  froamng  Ught  aire  thefiak  oila.  Oil  is 
Obtained  from  several  species  offish,  and  theae  vary  somewhat  in  their  qualitiea. 

600.  Tke  beat  of  theae  ia  apermaeeti  oil,  usually  advertised  as  aperm  oil.  This  is,  aa  we 
atated  when  deacribing  apermaceti,  the  oil  which  drains  from  the  erode  spermaceti 
found  in  the  head  of  i&  apermaceti  whale,  and  also  from  the  fat  or  blubber. 

When  analyzed  it  is  found  to  consist  of  carbon  78-00,  hydrogen  11-80,  oxygen  10*90. 
It  affords  a  clear,  bright  flame,  without  smell,  and  it  is,  on  that  account,  generally  burn- 
ed in  Argand  lamps  in  the  best  apartmenta  in  Britain ;  but  several  of  the  finer  kinds  of 
whale  and  seal  oil,  when  purified  by  forcing  them  tlurough  animal  charcoal,  are  often 
sold  for  it.  The  spermaceti  whale  doea  not  confine  ita^  to  the  polar  regions,  but  is 
found  in  all  latitudes,  and  abundantly  in  the  equatorial  regiona,  on  the  coast  of  Braail« 
the  Gulf  of  Guinea,  the  coaats  of  Australiat  and  Van  Dieman'a  Land,  and  in  great  num- 
beis  on  that  of  Japan.  The  aperm  whale  ia  gregarious,  herds  of  four  or  five  hundred 
sometimes  congregating  toge^r ;  and  the  tflung  of  them  is  accompanied  with  great 
danger.  In  1836,  6088  tons  of  sperm  oil  were  imported  into  London.  The  price  hav- 
ing greatly  increased  of  late,  the  consumption  of  it  is  much  less,  cheaper  fish  oils  be- 
ing employed,  and  likewise  vegetable  oils. 

681.  Greenland  oil,  or  common  train  oU,  is  the  produce  of  the  whale  called  Balenm 
Mfatieatua.  The  fat  or  blubber  of  thia  animal  liea  under  the  skin  and  over  the  muscu- 
lar Itosh ;  it  is  uraatty  about  six  taobes  in  thickness,  but  about  the  under  lip  it  is  two 
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or  three  feel  Uiiok.  Tlie  whole  qpantity  yiehled  h^  one  of  theee  animals  ordinarily 
amounts  to  forty  or  fifty,  and  sometimee  to  eighty  or  more  hvndred  weight.  Its  use  in 
the  animal  appears  to  be  partly  that  of  poising  the  body  of  that  enonnoits  creature,  and 
partly  to  keep  hs  flesh  wann  in  the  oold  regions  which  it  frequents.  Formerly,  the 
boiling  down  the  blubber  into  train  oil  was  performed  where  the  whales  were  eaoght ; 
but  of  late  it  has  become  the  practice  to  pack  it  up  in  casks  after  it  is  cut  oil;  ax&  to 
bring  it  home  to  extract  the  -oil.  In  young  whalee,  this  fatty  matter  resembles  hog*s 
lard ;  but  in  old  animals  it  is  of  a  reddish  colour.  When  the  blubber  arriTos  in  Eng- 
land, it  is  generally  somewhat  rancid,  and  to  separate  the  oil,  it  is  put  into  a  large  res- 
erroir  that  will  hoH  about  twenty  tons,  in  the  bottom  of  which  there  is  a  wire  grating 
to  suffer  the  oil  to  drain  through  and  stop  the  Unbber.  The  membranous  matter  that 
remains  is  called  fnk*,  and  is  burned  into  animal  charcoal.  The  oil  that  is  run  out  is 
led  into  another  vessel,  where  it  is  left  for  two  or  three  days  to  settle ;  and  after  that 
it  is  put  into  a  copper  and  heated  to  226°.  This  causes  the  mucilaginous  matter  to 
aettle  to  the  bottom,  and  destroys  the  rancidity  of  the  oil.  To  prevent  the  adhesion  of 
the  mucilage  to  the  bottom  of  the  boiler,  some  water  is  poured  on  the  top  of  the  ofl 
when  it  has  cooled  b^  drawing  off  the  lb« :  the  water  passes  down  through  the  oil  to 
the  bottom,  and,  unitmg  to  the  nmeilage,  prerents  its  adhesion.  The  puriitod  oil  at  the 
topis  then  run  off  into  casks  for  use. 

This  oil  is  of  a  reddish  or  yellowish  colour :  when  burned  in  common  lamps,  it  given 
out  a  strong,  unpleasant  odour,  partioulaiiy  if  unpnrified,  and  therefore  is  s^om 
employed  within  doors,  but  confined  to  street  lamps  and  other  out-door  purposes. 
Burned  in  an  Argand  lamp,  the  oil  gives  no  bad  smell,  but  a  quantity  of  oUy  matter 
coUeots  upon  the  wick,  which  clogs  up  the  passage  for  air,  and  impe<ks  the  combun- 
tion.  By  purification,  indeed,  it  may  be  rendered  more  hnlpid,  and  its  odour  less  offen> 
sive ;  but  it  is  always  inferior  to  spermaceti  oil.  By  recent  improvements  in  lamps, 
which  will  be  describedi  it  is  burned  without  any  bad  smell,  and  without  clogging  tiie 
wicks. 

692.  7^  wAo/e^A^ry  is  of  great  antiquity;  and  the  Norwegians  are  sui^MMed  to  have 
been  the  fibrst  who  attempted  the  perilous  enterprise  of  killing  the  whale.  The  Biscay- 
ans  engaged  in  a  regular  whale  fishery  in  the  12th  century ;  but  the  whales  then  caught 
were  of  a  small  size,  and  were  employed  as  food :  whalebone  appears  to  have  been  then 
used  for  the  first  tune.  Greenland  whales  now  seldom  frequent  the  Bay  of  Biscay, 
confining  themselves  to  the  icy  seas,  where  thehr  haunts  are  eagerly  sought  for.  When 
the  whale  fishery  was  first  prosecuted  on  the  coast  of  Spitsbergen,  the  whalee  appear- 
ed in  great  numbers,  and,  showing  no  signs  of  fear,  were  easily  taken ;  but  as  the  ani- 
mals £egan  to  experience  the  effects  of  the  stratagems  and  power  of  man,  they  retreat- 
ed, first  to  the  open  sea,  and  finally  under  the  great  banks  of  ice.  Greenland  whales 
are  now  becoming  more  scarce,  probably  on  account  of  the  great  destruction  made  of 
them ;  and  on  this  account  train  oil  is  more  difficult  to  be  procured.  The  polar  regions 
in  the  southern  hemisphere  are  now  resorted  to  for  the  whale  fishery.  The  invention 
of  gas  light,  however,  for  lighting  the  streets,  has  much  diminished  the  demand  for 
whale  oil. 

693.  There  tart  varicua  other  fieh  oUi  used  either  for  giving  light,  or  for  various  mann- 
fhcturing  purposes. 

Icelani  whale  oili  or  fin-fish  oU,  from  the  BaJUena  nordeapery  also  from  the  BaUmopierm 
gihba.  Sea  unicom  oU,  from  the  Manodon  vulgarie,  finer  than  any  other  kind  of  whale 
oil.  PorpoUe  oilf  from  the  Delphinue  Phocana,  of  a  fine  quality.  Swordfiah  ot/,  fh>m  the 
Delphinua  gladiator,  of  excellent  quality.  Sea  /ton  oil,  from  the  Phoea  Uonina.  Seal  oU^ 
from  the  Phoea  viiulina.  Morae  oil,  or  sea-cow  oil,  from  the  Trkhicue  roemarus.  For 
various  manufacturing  purposes,  there  are  ahark  oily  from  the  barking  shark ;  cod  mI, 
fh>m  the  liver  of  the  cod ;  herring  oU,  obtained  by  pressing  herrings  when  they  are  very 
plentifol ;  conger  oU,  firom  the  conger  eel ;  pilehard  oily  by  pressing  that  fish. 

694.  Fiah  oU  requirea  to  be  pmrijied  before  UiafitfoT  burning.  At  first  it  is  very  thick ; 
but,  on  standing,  a  whitish  mucilaginous  matter  is  deposited,  and  the  oil  becomes  trans- 
parent.   It  is  then  of  a  reddish-brown  colour,  and  has  a  disagreeable  smell. 

The  modes  of  purifying  it  are,  in  general,  kept  secret  by  manufhcturers ;  but  the  fo]> 
lowing  processes  have  been  practised  with  some  success. 

If  one  or  two  per  cent,  of  aulphurie  acid  be  added,  the  mixture  assumes  instantly  a  dailc 
green  or  brown  hue,  and  when  allowed  to  stand  quietly  for  some  time,  depositee  a  dark- 
coloured  matter,  which  consists  of  a  chemical  combination  of  the  sulphuric  acid  with  a 
body  thus  separated  from  the  oil,  which  becomes,  in  consequence,  more  limpid,  and 
bums  with  a  brighter  flame,  especially  after  it  is  washed  with  steam,  and  clarified  by 
repose  and  filtration.  Any  remaining  moisture  may  be  expelled  by  the  heat  of  a  water 
bath. 

Oil  haa  beenmmfied  by  agitating  it  violently  with  one  sixth  of  spring  water,  and  then 
letting  it  rest  ror  48  hours ;  the  transparent  oil  will  then  be  found  swimming  at  the  top, 
while  all  the  feculencies  will  have  subsided  to  the  bottom  with  the  water.  Riqw  oil  so 
treated  has  been  found  to  bum  as  wall  an  spermaoetL    A  ebom  answers  the  purpooo 
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of  peribraiiiig  theoperatloii,  withacoektodimwofftlieoiL    Some  oao  Ubm  water  ia 
preference  to  that  of  tpringa. 

WkaU  9U  ffMy  aUo  he  purtfUd  witiunU  Am/,  hffitUrmg  several  timea  through  oharooaL 
For  this  parpoee,  some  employ  the  long  o]iiiidrioal  bage  need  by  the  eogar  refiners, 
which  are  made  of  stoat  canTass  and  lined  with  flanael,  so  aa  to  admit  of  a  thicknesa 
of  an  inch  of  powdered  charcoal,  which  detaina  the  imporitiea  of  the  oil  After  pass- 
ing tluough  this  filter,  the  oil  is  pot  into  a  cistern  onntaiiiing  water  at  the  bottom  to  the 
depth  of  about  six  inches,  in  which  blue  Titriol  is  dissolred  in  the  proportion  of  an 
ounce  to  every  twenty  gallons  of  water ;  this  divests  the  oil  of  any  remaining  impuri- 
tiea,  and  likewise  of  the  greater  part  of  its  vnpleasaBt  smell.  It  is  fhrther  cleaned  by 
a  second  wsahing  in  another  cistern  of  water,  where  it  is  aflowed  to  remain  for  sev- 
eral days,  and  again  it  is  filtered  through  ehareoal,  and  laalif  through  fiaoneL 

A  patent  kMS  Uen  Uken  out  for  etarifying  oil  hy  mesiu  of  heat :  the  oil  is  put  into  a  tin 
kettle,  which  is  fixed  within  another  somewhat  larger,  end  having  water  in  the  manner 
of  a  glue  pot ;  or  steam  may  be  introduced  between  the  two :  a  close  ease  is  fitted  on, 
and  openings  are  made  for  supplying  vrater  and  oil,  and  also  for  placing  a  safety  valve. 
By  keeping  the  oil  some  time  in  a  moderate  heal,  a  portion  of  the  mncilage  and  other 
useless  ingredients  rise  to  the  surlhee  as  scum,  and  another  coagulates  and  ainks  to 
the  bottom,  the  oil  remaining  pore;  One  advantage  which  thia  method  has  over  that 
by  exposure  to  the  air  and  sun  is,  that  it  can  be  practised  at  all  timea  and  statea  of 
weather. 

Do99u*9  froetoo  for  voirifying  fiah  oti  is  aa  follows :  Add  one  eonce  of  pnlveriaed  chalk 
and  half  an  ounce  of  slacked  lime  to  a  gallon  of  crude  fetid  fieh  oil,  then  stir  in  carefully 
half  a  pint  of  water.  The  stirring  is  to  be  repeated  after  an  hour  haa  elapsed,  and  at 
otiier  convenient  intervals,  for  two  or  three  sueeessive  days :  then  add  an  ounce  of 
pearl  aahes,  dissolved  in  feur  ounces  of  water,  and  continue  the  stirring  at  intervale, 
for  some  hours.  Next  add  a  solution  of  two  ounces  of  salt  in  on^  pint  of  wster,  and 
agitate  the  mixture  occasiOBally  during  the  next  two  days.  Now  the  whole  ought  to 
stand  stiU  for  several  days,  when  the  brine  will  separate  from  the  oil,  which  wiU  be 
greatly  improved  both  in  smell  and  colour.  Should  a  greater  degree  of  purity  be  re- 
quired,'the  proportion  of  pearl  ashes  ought  to  be  inoreased,  and  the  period  intervening 
between  the  addition  of  the  salt  water  prolonged :  lastly,  if  the  same  operation  be  re-. 
peated,  and  the  quantity  of  ingredients  reduced  one  half  eaeh  time,  the  oil  may  be 
brought  to  a  very  light  colour,  and  its  smell  rendered  equally  sweet  as  the  common 
spermaceti.  ^  By  this  treatment,  it  is  said,  the  coarsest  cod  or  seal  oil  may  be  made  to 
burn  well. 

Tht  f (Mowing  ftoetoM  far  fwywng  fieh  oil  is  given  in  **  Brewster's  Journal :"  Dissolve 
about  one  pound  of  chloride  of  ume  in  about  one  gallon  of  water,  draw  off  the  clear  so- 
lution, and  mix  it  thoroughly  with  about  one  hundred  weight  of  the  putrid  oil ;  then 
add  about  three  ounces  of  sulphuric  acid,  previously  dihited  with  sixteen  or  twenty 
parts  of  water,  and  boil  with  a  gentle  heat  till  the  oil  begins  to  drop  clear  from  a  spat- 
tda.  After  the  ebullition  is  finished,  draw  off  the  oil  into  a  cooler,  and  allow  it  to  r^ 
main  at  rest  for  a  few  days.  The  quantity  of  chloride  of  lime  must  be  varied  accord- 
ing to  the  putridity  of  the  ofl.    By  this  the  oil  will  be  deprived  of  its  disagreeable  odour. 

696.  Oii  for  the  purpoee  of  artificial  light  thould  be  kept  from  expooure  to  the  okr.  Fat 
oils  may  be  preserved  firesh  for  a  long  time  in  vessels  perfectly  closed ;  but  if  exposed  to 
the  air,  they  thicken,  and  at  last  become  rancid,  by  the  formation  of  a  peculiar  acid  called 
the  sebacio  acid,  in  which  state  they  are  less  combusliUe,  and  give  an  ofiRsnsive  smell. 
This  may  be  removed  in  a  great  degree,  and  the  rancidity  destroyed,  by  boiling  the  oH 
with  a  little  water  and  a  litUe  magnesia  for  a  quarter  of  an  hour,  to  neutralize  the  add. 
The  boiling  must  be  continued  till  the  oil  will  no  longer  redden  litmus  paper. 

[The  following  method  of  puriQring  whale  oO  may  be  regarded  as  a  discovery  pecu- 
liarly American,  and  is  now  very  generally  practised  by  manufacturera  in  this  country : 

Firet,  it  is  subjected  to  filtration  through  a  strainer  made  of  linen  canvass,  and  sus- 
pended by  a  firame  over  a  large  trough,  by  which  process  what  are  called  **  foots,*'  tech- 
nically, are  removed.  It  is  then  put  into  kettles  containing  from  1  to  800  gallons,  and 
subjected  to  the  process  of  hUaehing^  by  the  following  recipe,  for  which  the  editor  is 
indebted  to  William  A.  Swaine,  Esq.,  of  the  firm  of  Brooks  and  Swame,  Front-street, 
New- York,  and  is  now  generally  adopted,  though  once  kept  profeundly  secret,  4md  made 
a  source  of  emolument  to  the  initiatdi. 

Ptepottum  of  the  Potaehfar  hUtMag  Oil, 

Take  100  lbs.  of  the  best  potash,  known  as  firet  eorte,  and  dissolve  in  16  gallons  of 
pure  spring  or  rain  water,  which  must  be  boiled  down  until  the  quantity  is  reduced  to 
9  gallons. 

Into  a  boiler  holding  100  gallons  of  either  whale  or  sperm  oil,  at  the  temperature  of 
60^  F.,  pour  t  gallons  of  the  liquor  prepared  by  the  fore-mentioned  process,  and  let  the 
whole  be  thoroughly  stirred  for  16  minutes.  Then  apply  heat  until  the  whole  is  raised 
to  80  or  90*  F. :  meanwhile,  the  gradual  stirring  of  the  mass  is  indispensable,  to  prfr- 
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▼ent  anj  settling,  -wbkk  would  detet  the  prooeeB.  So  soon  as  the  temperature  is  at 
90^,  the  fire  beneath  the  boiler  should  be  removed  or  extinguished,  and  the  stirring  be 
dnoontinued.    In  about  six  hours  the  whole  win  be  found  white  and  transparent. 

In  the  lane  manufactories  steam  is  employed  for  regulating  the  temperature,  which 
is  found  to  be  every  way  preferable. 

Spermaceti  oil  thns  treated  is  found  to  be  rendered  more  highly  inflammable  than  ift 
the  crude  state,  besides  being  thus  rendered  pure,  transparent,  and  of  a  beaotiiul  ool> 
our. 

For  the  foQowing  interesting  details  in  relation  to  Uri  oil,  which  is  deservedly  be> 
coming  an  object  of  great  attention  and  interest  in  the  United  States  at  present,  the 
editor  is  indebted  to  **  Improvements  in  Agriculture,  Arts,  dec.,  of  the  United  States, 
by  Hon.  Henry  L.  EUswortii,  U:  S.  Commissioner  of  Patents."] 

LAID  OIL,  STC. 

The  subject  of  the  manufoctnre  of  oil  from  oobm  and  labb  was  introduced  to  the 
notice  of  the  public  in  the  rep>rt  of  18iS.  As  com  oil  has  heretofore  been  connected 
with  distillation,  although  it  is  easily  made  and  answers  a  good  purpose,  less  attentioa 
has  been  devoted  to  it.  It  has  been  suggested,  on  good  authority,  that  it  can  be  galli- 
ered  from  the  mash  v^ch  is  prepsred  for  fennentatjon  for  foeding  swine.  If  this 
should  be  confirmed  by  farther  experiments,  as  it  would  not  be  liable  to  the  same  oh- 
jection  urged  against  the  former,  the  manufacture  of  spirituous  iMjuors,  it  may  hereaiP> 
ter  he  earned  on  to  a  great  extent.  No  doubt  seems  to  be  entertained  of  its  value  for 
burning,  and  all  other  purposes  to  which  oil  is  applied  but  painting. 

Much  interest  has  been  felt  in  the  subject  of  oU  from  lard,  and  the  almost  daily  in- 
quiries respecting  its  process  of  manufacture,  die.,  and  its  close  connexion  with  the 
question  of  disposing  of  our  agricultural  products,  forms  a  reason  for  giving  it  a  more 
extended  consideration  In  these  remarks.  Conqdete  success  has  attended  the  enter- 
prise. Several  large  factories  for  the  manufacture  of  this  oil  have  been  some  time  in 
operation  in  Cincinnati,  and  thousands  of  gallons  are  daily  prepared  for  home  consump- 
tion and  exportation.  It  is  also  carried  on  at  Cleveland,  Ohio ;  Chicago,  Illinois ;  Bur- 
lington, Iowa ;  Hannibal,  Missouri ;  and  other  places  both  in  the  Western  and  the  At- 
lantic States. 

It  is  considered  much  superior  to  olive  or  spenn  oil  for  machinery,  and  for  the  man- 
ufacture of  woollens,  dec.  It  can  be  ftinushed,  also,  at  half  the  price,  and  therefore  it  win 
doubtless  supersede  that  article  of  import.  As  it  contains  less  gelatin  than  other  oils, 
it  is  found  much  better  for  combing  wool,  for  which  purpose  a  single  factory  widied  to 
contraet  for  10,000  gallons  frvm  one  establishment.  It  is  slso  undergoing  trial  in  Eng- 
land ;  and  if  it  succeeds,  of  which  there  can  acarcely  be  a  doubt,  hu-ge  orders  for  it 
may  be  ei^eoted,  or,  at  least,  the  American  lard  itself,  which  pays  a  less  duty,  will  find 
a  ready  market.  An  order  for  600  gallons,  with  this  view,  has  already  been  received 
for  the  use  of  a  doth  foctoiy  in  Hu&ersfield,  i^ffi*"i<  It  has  also  been  stated  in  the 
journals  that  a  gentleman  is  about  taking  out  a  hrge  quantity,  recent^  oidered  from 
the  West,  for  the  purpose  of  trying  it  there  as  an  article  of  trade ;  and  it  has  lately 
been  stated  that  16,000  lbs.  have  been  sent  from  Cincinnati  to  England.  Repeapted  ex- 
periments, too,  have  shown  that  for  the  purpose  of  combustion  no  oil  is  superior.  It 
IB  important,  in  trying  it  with  this  view,  to  obtain  a  good  article,  manufactured  from 
good  lard,  and  not  from  the  dark-burned,  which  creates  smoke  and  clogs  the  flame. 
For  want  of  sufllcient  care  in  this  respect,  some  have  no  doubt  met  wjSii  disappoint- 
ment in  their  attempts  to  substitute  this  oil  for  sperm  chI  in  the  lamps. 

The  following  are  given  as  the  relative  constituents  of  lard  oil  and  speim  oil,  in  100 
parts  of  either : 

Carbon.       Hjdngva.     OzTgwn. 
Lard  oil    .     .     .     .79.03        U.42S        9.648 
Sperm  oil ...    .  79.06        11.6  8.9 

It  will  thus  be  seen  that  the  difference  in  carbon  is  only  8.00 ;  about  the  same  in  hy- 
drogen ;  while  in  oxygen  it  is  about  4.10  in  favour  of  the  lard  oil.  The  Uurge  quantity 
of  carbon  proves  that  it  may  be  relied  on  as  a  material  for  giving  light,  as  it  is  weU 
ascertained  that  whenever  carbon  predominates  in  an  animal  oil,  the  article  is  capable 
of  a  high  degree  of  luminous  power.  Experiments  have  been  made  by  Mr.  Campbell 
Morfit,  of  Plmadelphia,  which  may  be  found  mentipned  on  page  166.  These  resulted  in 
favour  of  lard  oil.  About  60  lbs.  in  100  of  good  lard,  in  tallow  only  28  is  oil ;  and  the 
processes  of  manufacture  resorted  to  show  that  it  may  be  made  a  profitable  business. 
lArge  orders  have  already  been  executed  at  the  West  for  this  ofl,  to  be  used  in  the 
Eastern  States.  The  heat  of  lard  oil  for  the  blow-pipe  has  been  found  to  be  much 
greater  than  that  of  sperm.  Lard  itself  melts  at  82<»  of  Fahrenheit ;  its  specific  grav- 
Ry  at  60O  is  0.938.  Lard  crystallixes  in  smsU  globules ;  spenn  in  flakes  or  scales.  It 
is  soluble  in  boiling  alcohol.  The  proportion  is  80  gaUons  of  lard  to  1  of  alcohol.  The 
application  of  stearin  for  candles,  which  was  also  alluded  to  in  the  report  of  184S, 
promises  greatly  to  reduce  the  price  of  that  arUcle,  as  will  be  seen  by  Mr.  Morfit's  let- 
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ter,  alraailf  alhided  to,  4m  pace  166.    Re  tliinlcithtlt1i9prioeorMidiottiiiiM,6qialto 
spennaoeti,  may  be  eTentaally  reduced  to  IH  eents  per  pound. 

Am  the  capiUary  attraction  of  lard  oil  is  not  so  great  as  that  of  apenn,  it  is  reoom- 
mended  that  the  foim  cff  the  lamp  should  be  soch  as  to  bring  the  hoik  of  the  oil  aa  near 
to  the  point  of  combustion  as  possible. 

It  is  also  recommended  that  the  tube  should  be  iiled  thinner  at  the  top  where  the 
wick  is  inserted,  to  preyent  the  escape  of  heat.  Various  lamps  have  been  constructed 
for  burning  lard,  as  well  as  lard  oil,  which  haw  been  found  to  answer  rery  weU.  The 
solar  astral  lamp,  for  thta  purpose,  aflbids  a  light  unsurpassed  by  any  other  for  brill- 
iancy and  quality  of  luminous  power ;  and  the  letter  of  Mr.  Milford,  coUeetor  of  Clere* 
land,  Ohio,  which  will  be  found  on  page  160,  shows  that  the  burning  of  this  oil  has  been 
introduced  with  entire  success  into  the  lighthouses  on  Lake  Erie.  An  objection  baa 
been  made  against  lard  oil,  that  it  ia  not  capable  of  being  preserved  in  a  li<piid  state  in 
cold  weather ;  but,  by  a  process  similar  to  that  by  which  the  winter  sperm  is  prepared, 
lard  oil  can  be  made  which  will  not  chill  at  ao°  Fahrenheit 

The  importance  of  this  application  of  lard  can  scarcely  yet  be  realiaed.  Vast  quan- 
tities of  the  oil  can  be  manufactured  at  the  West.  Indeed,  there  ia  hardly  any  assign- 
able limit  to  the  power  of  production  of  the  article,  so  that,  while  the  demand  contin- 
ues, the  business  may  be  conducted  profitably.  The  immense  herds  of  swine  which 
can  be  sulfered  to  range  over  the  lands  adapted  to  them,  and  gather  their  food  from 
mast,  as  weU  aa  the  smplus  of  corUf  wheat,  potatoes,  dec.,  on  which  th^  may  be  sus- 
tained, admit  of  the  manufacture  being  carried  on  to  almost  any  extent. 

The  proportion  of  lard  to  the  whole  hog  is  about  60  per  cent.,  after  taking  out  the 
hams  and  shoulders,  or  taking  out  the  hams  only ;  the  estimate  for  hogs  of  the  best 
breeds,  and  so  fbd  as  to  produce  the  greatest  quantity  of  fat,  is  VO  per  cent.  As  the 
object  is  not,  in  this  case,  to  make  pork  for  food,  the  objection  against  those  species 
of  nuts,  and  other  modes  of  feeding  which  render  the  animal  mora  ^ss  and  oily,  is 
obviated ;  and  it  has  been  proposed  to  feed  out  oil-cake  to  swine,  to  merease  the  pro- 
portion of  oiL 

An  important  letter,  in  relation  to  the  manufacture  of  lard  oil,  dec.,  will  be  found,  to- 
gether with  Mr.  Morfit's  account,  before  mentioned,  on  pages  165  and  160,  the  necessity 
of  the  publication  of  which  is  every  day  becoming  more  and  more  apparent  from  the 
continual  demand  on  the  Patent  Office  for  copies  of  the  mode  of  extracting  the  oil  from 
lard.  The  specification  of  one  manufacturer,  who  has  patented  his  process,  has  also 
been  added  for  the  same  reason,  as  numerous  copies  are  continually  requested  (p.  161). 

By  a  new  process  of  steaming  (a  very  simple  method,  a  description  of  which  will  be 
found  in  the  letter  of  Mr.  StafiTord,  on  page  160),  it  appears  that  the  whole  of  the  lard 
or  oily  matter  in  the  hog,  or  of  tallow  in  cattle,  may  be  obtained ;  whfle  the  danger  of 
burning  (common  in  other  modes)  is  avoided,  the  consumption  of  fuel  lessened,  and 
the  degree  of  pressmge  required  not  so  great  as  otherwise.  It  will  be  reoallected  that, 
whUe  conducting  the  manufacture  of  bird,  the  other  parts  of  the  animal,  as  the  hams 
and  shoulders,  may  be  turned  to  profit.  Besides  these,  also,  the  hides  may  be  tanned 
by  a  cheap  process ;  and  the  bonea,  which  are  worth  half  a  cent  per  pound,  may  be 
calcined  and  made  into  animal  carbon,  for  which  they  are  said  to  be  worth,  in  this  cal- 
cined state,  two  and  a  half  cents  per  pound. 

Oil  is  likewise  made  of  the  •uNrLowsa — 86  ^pdlons  to  the  acre.  The  cultivation  of 
the  coitor  bean  continues  to  be  earned  on  with  increasing  success  for  the  manufactare 
of  castor  oil,  which  nuiy  also  be  turned  into  stearin  and  oil  for  burning.  A  single  finn 
in  St.  Louis  has  workeid  up  18,500  bushels  of  beans  in  four  months,  producing  17,750 
gallons  of  oil,  and  it  is  stated  that  800  barrels  haye  been  sold  at  $60  the  barrel  Tliis 
oil,  likevrise,  admits  of  being  prepared  for  machinery,  soap,  dec,  and  it  is  much  more 
soluble  in  alcohol  than  lard.  A  new  experiment,  too,  as  to  the  introduction  of  rajfe 
feed,  for  the  sanie  purpose,  promises  much  success,  as  it  is  found  that  rich  ground  will 
produce  from  26  to  40  bushels  to  the  acre.  Ten  quarts  of  oil  may  be  obtained  from  a 
bushel  of  the  seed.  Oil-cake  is  worth,  per  bushel,  about  the  same  as  oata.  This  oil 
seUs  for  firom  75  cents  to  $1  the  gallon. 

A  more  beautiful  article  of  lard  is  now  also  manufactured,  which  is  of  the  purest 
white.  Bad  much  harder  than  the  ordinary  kind,  and  which  thus  possesses  additional 
advantages  for  exportation,  as  it  will  bear  being  ilent  to  the  warmer  climates,  and  can 
be  prepiured  by  a  rapid  prcicess,  which  costs  not  over  half  a  cent  the  pound.  The  de- 
tails of  this  will  be  found  in  Mr.  Staflford^s  letter,  previously  referred  to,  page  160. 

These  various  articles  just  mentioned  have  been  brought  together,  as  they  are  of  a 
kindred  character,  and  constitute  a  bran<^  of  business  which  is  probably  destined  to 
become  a  most  important  one  in  our  country.  It  may  be  well,  indeed,  to  look  at  this 
subject  a  little  more  closely,  and  in  detail,  to  ascertain  the  means  we  have  of  future 
production,  as  this  lard  is  one  of  the  articles  on  which  the  duty  in  England  and  France 
Im  so  low  as  to  bear  exportation.  In  the  first  place,  What  are  the  materials  of  man- 
ufacture at  homel  The  live  animals  can  be  raised  at  little  comparative  expense ;  and 
this  business,  as  we  have  before  said,  oan  be  carried  on  to  almost  any  extent. 

U 
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Fc«r  peraoBS  who  l»^»  not  taken  ttotioalile  of  caloBbtaon  an  awaraof  4ib  nanlta 

of  an  examination  into  this  subject.  It  would  be  thou|^  stfange,  wexe  the  asaeitioa 
made  that  the  expon  of  oil,  pork,  and  lard,  w«re  a  market  opened  to  us,  might  be  equal 
to  that  of  our  heaviest  staples--eTen  to  that  of  ootton ;  but  it  is  believed  that  it  oaa 
be  strictly  demonstrated  that  not  only  this  is  true,  but  that  it  might  reach  in  value  be- 
yond all  the  exports  from  this  country  the  past  jrear.  The  calculation  is  an  easy  one : 
pork  can  be  raised  in  aH  the  sutes ;  and  wherever  there  exists  mast  and  wild  vegeta- 
ble roots,  the  expense  is  very  trifling ;  for  it  will  be  remarited  that,  for  the  puipose  of 
making  oil,  it  is  immaterial  how  graat  is  the  degree  of  oleaginous  fbod  whic^  is  given 
to  swine.  Beech,  oak,  hickory,  and  walnut,  all  fimiish  ezoeUent  food.  Com,  too,  nay 
be  raised  on  the  prairies  at  $3  per  acre,  standing  in  the  field,  where  the  swine  are  turn- 
ed in  to  feed ;  making  the  cost  six  cents  per  bushel,  aUowing  (which  is  a  fair  estimate) 
60  bushels  to  the  acre.  If  any  one  doubt  the  practicability  of  this,  it  will  only  be  ne- 
cessary to  consider  the  fact,  that  one  man  oan  attend  to  40  acres,  which,  beginning 
early  in  the  season,  he  can  plough  vrith  horses  at  the  rale  of  two  acres  per  day,  {dant 
with  the  oom-planter  from  five  to  ten  acres  a  day,  and  then  till  it  with  the  cultivator. 
At  $8  per  acre,  the  supposition  before  mentioned,  this  would  make^  his  iBoeipt  for  the 
three  and  a  half  or  four  months  employed,  $180,  or  $80  to  $36  a  mcmth,  for  wages,  ex* 
penses,  dtc.  As  a  ferther  means  of  keeping  the  swine,  rye  may  be  sown  on  the  plough 
ed  sod  to  fomish  winter  food ;  and,  1^  taking  them  off  in  the  spring,  a  crop  of  lye  may 
be  raised,  making  a  good  sostenance  for  the  swine,  they  being  turned  in  to  feed  upon 
it  standing  after  it  is  ripe.  It  h$a  likewtse  been  found  that,  since  the  animals  scatty 
some  of  the  grain  on  the  field,  the  same  piece  of  ground  vrfll  yield  two  or  three  seasons 
without  any  extra  ploughing.  It  may  also  be  remarked,  in  passing,  that  rye  pastures 
are  found  to  be  excellent  for  wintering  cattle  without  injoiy  to  the  crop  of  grain,  if  the 
stock  is  taken  off  early  in  the  spring. 

Such,  then,  are  the  facilities  for  raising  swine.  We  csn,  however,  cany  the  calcal»- 
tion  farther.  The  number  of  swine  repotted  in  the  census  for  1839  is  over  86,300,000. 
There  is  reason  to  believe  that  the  number  has  very  greatly  increased  in  many  of  the 
Western  (States  since  that  time.  Thus,  it  is  stated  that  in  Michigan,  in  1637,  when  tiie 
state  census  was  taken,  the  number  of  hogs  reported  was  109,096 ;  in  1839,  by  the  Uni- 
ted States  census,  was  repoited  the  numl^r  of  348,990,  being  an  increase,  in  only  two 
years,  of  283,636,  or  more  than  100,000  in  a  year.  It  is  supposed,  by  a  writer  who  ap- 
pears to  be  wen  acquainted  with  the  products  of  that  state,  that  in  1841  there  were 
not  less  than  700,000  svrine  in  the  state ;  according  to  which  ratio,  there  would  prob- 
ably be  now  over  1,000,000.  The  whole  number  in  the  United  States,  therefore,  esti- 
mated simply  at  an  increase  of  five  per  cent,  the  year,  would  now  exceed  80,000,000. 
T&king  this,  therefore,  as  a  fair  estimate,  and  allowing  that  one  half  of  them  should  be 
latted  to  average  300  lbs. — and  for  the  purpose  of  Uni  they  would  need  to  weigh  300 
or  400  lbs. — ^we  should  have  the  following  results,  vis.,  16,900,000  hogs,  weighing 
4,600,000,000  lbs.  Deducting  the  two  hams,  which  might  be  estimated  at  90  Iha. 
each,  allowing,  also,  a  loss  of  one  thinl  in  coring,  is  equal  to  400,000,000  lbs. ;  and  tiy- 
ing  up  the  remainder,  equal  to  89,000,000  lbs.,  on  which  60  per  cent  of  lard  migfat  be 
obtained,  gives  8,340,000,000  lbs.  of  lard ;  and,  since  8  lbs.  of  lard  equal  a  gallon  of 
oil  and  stearin  combined,  this  amounts  to  898,600>000  gallons,  which  is  equal  to 
0,886,714  barrels.  This  is  more  than  twenty-five  times  the  amount  of  sperm  and 
whale  oil  annuaUy  brought  into  the  United  States,  including,  also,  pahn  and  olive  oils. 
Allowing  40  lbs.  for  the  two  hams,  as  we  have  seen,  gives  400,000,000  lbs.  Estima- 
ting, now,  the  lard  oil  and  stearin  combined  at  60  cents  per  gallon,  and  the  hams  at  6 
cents  per  lb.,  we  have  the  enormous  sum-total  of  $170,860,000.  This  would  probably 
equal  over  three  times  the  export  value  of  cotton  at  the  present  low  price,  or  perhaps 
even  the  whole  crop  for  this  year  (1843) ;  as  the  whole  crop  for  1948,  according  to  the 
best  estimate  which  a  careful  examination  enables  us  to  make,  amounts  to  683,333,831 
lbs.,  which,  at  6 1  cents  per  lb.,  is  $44,416,660.  This,  too,  is  nearly  double  the  whots 
value  of  our  exports,  as  appeara  from  the  report  of  the  Seclretary  of  the  Treasury. 

It  IB,  indeed,  admitted  that  we  have  not,  and  probably  may  not  for  a  long  time,  if 
ever,  have  so  large  a  quantity  of  lard  and  hams  for  exportation ;  but  the  supposition 
is  only  made  to  show  the  capabilities  of  the  country  in  this  respect.  There  is  not  the 
slightest  difliculty,  were  the  effort  made,  in  doubling  the  number  of  swine  in  the  Uni- 
ted States,  so  that  the  whole  surplus  above  the  present  number  could  be  thus  used  for 
the  manufacture  oflard  and  oil.  Besides,  the  articles  mentioned  in  the  case  supposed 
above  do  not  require  salt,  and  may  be  preserved  with  great  ease,  as  well  as  allow  the 
animals  to  be  killed  earlier,  so  as  to  secure  a  fhll  marirat ;  and  the  former  is  a  consid- 
eration of  no  small  importance,  especially  in  portions  of  the  conntiy  where  salt  is 
high.  It  will  be  found  more  profitable  at  present,  at  the  price  of  lard  and  oil  abroad, 
to  use  the  whole  hog  for  this  purpose,  the  hams  and  sides  excepted.  It  should  be  men^ 
tioned,  too,  here,  that  in  the  above  calculation  no  account  has  been  taken  of  a  variety 
of  articles  which  are  worth  something,  and  which  might  aid  to  defray  the  expense  of 
the  prepanliott  of  the  Isrd  and  hana.    Thus,  as  to  the  IMes,  th^  may  be  taken  off 
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With  Hw  hair,  ttt  about  the  same  expense  t«  by  scaldte^,  and  may  be  tntned  at  #9  per 
dozen,  or  preaerred  by  sprMding  the  lireah  faMee,  spread  out  amoolh,  with  eah,  laying 
one  oTer  another,  lleeh  aides  together,  antil  there  are  filly  or  aizty  together.  They  ean 
then  remain  in  this  state  until  cured,  and  may  be  rolled  up  and  transpoited  to  any  mar- 
ket. The  leather  of  these  hides,  when  tanned,  is  used  not  only  for  saddles,  collars, 
trunks,  but  also  for  binding  books — a  substitute  for  Russia  leather— and  many  other 
purposes.  The  bristles  wiD  pay,  in  part,  for  preparing  the  hides  for  the  market.  Hides, 
when  wen  oorried,  will  bring,  it  is  said,  from  $15  to  $60  per  dtoien.  'Hams,  too,  ai« 
aaid  to  be  better  when  cored  without  akins,  as  the  gum  of  the  akin  injures  the  taste  of 
the  meat,  and  retards  the  salting  operation. 

It  may  be  remarked  here,  also,  that  a  demand  for  oil  and  oandlea  fWmi  lard  win,  of 
course,  greatly  adyance  the  price  of  pork  for  consumption,  and  thus,  while  a  new  st^ 
pie  is  created,  an  old  one  is  greatly  improved.    An  increase  of  only  one  per  cent,  per 
I  pound  on  swine  slaughtered  in  the  United  States  wffl  make  an  aggregate  ia  Talue  of 

1  at  least  $80,000,000.    This  sum  would  not,  indeed,  be  actually  reaiSied  in  oash,  as  li^ 

1  tie  pork,  comparatiyely,  is  now  sent  to  market,  but  is  consumed  by  the  family  where  it 

I  is  raised.     Thut  country  whUh  proiueei  beef  and  verk  to  most  advontag$,  tmi  oofOcioUy  ^ 

^  wheat  is  also  added,  must  exeel  in  agrieuUural  yrofite. 

\ 

.  VOaBIOM  MAMOn, 

I  In  looking  at  the  details  just  given,  eridently  proving  the  immense  resources  oor 

(  ^     country  possesses  in  these  products,  as  they  may  properly  be  termed,  of  her  sofl,  the 

I  question  naturally  arises,  Is  there  any  demand  for  them  abroad !    It  can  be  shown,  it 

I  is  believed,  that  this  demand  is  greater  than  has  been  supposed,  and  that  it  seems  like- 

(  ly  to  increase.    *K  pert  of  the  bearings  of  this  subject  wiU  be  brought  up  in  connexion 

with  another  portion  of  these  remarks ;  but  it  may  be  well  here  to  observe,  that  from 
i  New-Orleans  the  export  of  lard  for  the  years  1841  and  1842  to  foreign  porta  was  178,S00 

I  kegs,  while  that  to  the  ports  of  the  United  States  was  over  360,000  kegs. 

I  To  Culm,  whose  exports  to  the  United  States  have  much  exceeded  her  imports  flrom 

t  this  countty,  as  appears  from  the  report  of  the  commercial  relations  of  ttie  United 

F  States  V  the  Secretary  of  State,  there  were  shipped,  during  the  year  1838,  6,884,088 

r  lbs.,  valued  at  $368,146,  at  a  duty  of  four  cents  pier  lb.    The  desire  to  obtain  lard  from 

,  abroad  has  induced  England  to  admit  it  into  her  ports  at  less  than  half  a  oent  per  lb. 

I  •  duty  when  taken  in  American  vessels,  or,  when  taken  through  the  Canadas,  at  less  than 

one  eighth  of  one  cent  per  lb.  The  duty  in  France  is  a  little  more  than  two  cents  per 
n>.,  to  her  colonies  not  more  than  one  half  a  cent  per  lb. ;  when  sent  to  the  Nether- 
lands and  Belgium,  one  miU  per  lb. ;  in  Texas  it  is  free ;  in  Venemela,  four  cents  per 
lb.  Large  quantities  of  the  olive  oil,  for  which  lard  can  be  substituted,  are  uaed  for 
making  soap.  In  MarseiUes,  it  is  stated,  on  good  authority,  that  not  less  than  17,000 
lbs.  are  thus,  used  daily. 


.  Philadelpliw,  Juvatrj  6, 104S. 

Sis — In  answer  to  your  inquiries  upon  the  subject  oT  converting  lard  into  oil,  and 
also  into  concrete  forms  for  the  manufacture  of  candles,  I  hasten  to  say  thi^  having 
been,  and  still  continuing  very  much  engaged  in  chemical  processes  upon  lard,  I  am 
not  able,  in  the  short  time  I  can  devote  to  the  subject  of  your  letter,  to  give  yon  the 
ample  infoiination  which  is  desirable,  and  which,  if  more  at  leisure,  I  ce«kl  readily 
furnish.  I,  however,  write  off,  cwrrente  calamo,  the  result  of  some  of  my  experlmenta 
in  this  branch  of  inquiiy,  which  perhaps  may  be  serviceable.  Hie  aitiele  of  knrd  of- 
fered for  sale  in  the  market  for  domestic  use,  and  now  about  to  be  ao  mneh  in  demand 
as  material  for  the  manufacture  of  lard  oil  and  candles,  is  prepared  frtrnt  the  adipose 
matter  of  the  omentum  and  mesentery  of  the  hog,  by  freeing  it  with  the  hand  from  tho 
membranous  substance  connected  with  it,  washing  with  water  unCfl  cokrailess,  and 
melting  with  moderate  heat,  continued  until  the  dissipation  of  aU  nsoistare,  whieh  fact 
is  known  by  the  transparency  of  the  melted  nmtter,  and  the  abeenoe  of  etepiiaeuUj  when 
sman  portions  are  thrown  on  burning  coals. 

The  chief  source  of  this  article  is  the  West,  from  whence  it  is  brought  in  kegs  of  from 
40  to  80  pounds  each ;  when  fine,  it  is  perfectly  white  in  appearance,  and  rather  ino- 
doroua,  nearly  tasteless,  and,  at  moderate  temperature,  of  a  soft  oonsistenoe,  insoluble 
in  water,  and  but  partiaUy  so  in  alcohol.  When  exposed  to  the  air,  it  becomes  rancid 
by  the  absorption  of  oxygen ;  this  rancidity,  engendering  a  liability  to  iafm-toua  reae- 
tion,  renders  it  unfit,  in  that  state,  to  be  used  in  pharmacy  as  an  ingredient  of  cerates 
and  ointments,  of  which  it  forms  the  principal  part  For  this  porpose,  therefore,  it 
should  be  kept  in  close  vessels,  Iree  from  contact  of  air. 

Lard,  as  wett  as  nearly  ^  other  fixed  oils  and  fats,  is  composed  of  three  proximate 
principles :  two  solid,  called  stearin  (from  ariap^  taUow)  and  marffaria  (from  /mpyapi-> 
nyr,  a  pearl) ;  and  one  hquid,  of  which  there  are  two  varieties,  called  OMn  (from  rAoisv, 
oil). 

etearin  ehaaracterizes,  for  the  most  paTt,anmiil  Ihto.    ICar|arin«Togetable  and  oteia, 
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IB  almoil  nmwwauMy  preMBt  in  both.  The  two  ftts  are  essentiaUj  diflereiit  from  each 
other.  Maigarm  is  dietiiigaiBhed  by  its  greater  fuaibilit j,  its  being  more  eolable  in  cold 
ethers,  and  the  necessity  of  eyaporation  ta  pfocnre  it  from  such  solution,  while  the 
stearin  drops  spontaneoiuly  during  refrigeration. 

Berzelius  thinks  these  principles  not  identical  in  different  oils,  as  their  points  of  con- 
malation  and  liquefaction  Tary  according  to  the  sobstance  from  which  they  are  derired. 
Pelonae  and  Boudet,  howerer,  attribute  the  TartaUe  Aisibility  of  the  margarin  and 
stearin  of  iats  to  the  existence  of  definite  combinations  of  margarin  and  stearin,  re- 
spectively, with  olein,  and  think  that  each  of  these  principles,  in  a  state  of  purity,  is 
probably  the  same,  from  whateyer  source  obtained ;  and  to  piOTe  which,  they  assert 
haying  found  the  same  margarin  in  palm  oil  as  in  human  fot.  But  in  oils,  and  particu- 
ftirly  tiie  yegetaUe,  their  inyestigations  eyinc^  the  presence  of  two  oleins,  distinctiye 
in  their  ch^acters :  one  more  soluble  in  different  menstrua  than  the  other,  and  with  a 
leas  proportion  of  hydrogen,  besides  other  properties  inherent  in  the  one  not  possess 
•d  by  the  other,  more  than  the  mention  of  which  would  occupy  too  much  qiaoe  and 
time. 

The  ultimate  prindplea  of  fixed  oils  sre  caibon,  hydrogen,  and  oxygen,  the  hydrogen 
being  in  much  larger  proportions  than  is  necessary  to  fonn  water.  To  this  predomi- 
nance of  hydrogen  is  attributed  the  readiness  with  which  they  bum  with  fliune,  that 
property  procuring  for  them  all  their  uselblness  as  means  of  illumination  or  artificial 
light. 

Steaiin,  the  first  named  of  the  constituents  of  oil  and  fatty  matters,  is  a  concrete 
white  snbstance>  insipid  and  without  smefl,  fusible  at  110°  Fahrenheit,  insoluble  in  wa- 
ter, and  but  partially  so  in  alcohol. 

Margarin,  present  in  lard  and  most  other  fats,  and  forming  by  far  thh  greater  porti<m 
of  oliye  oil,  is  more  fusible  than  stearin,  and,  as  its  name  indicates,  of  a  pearly  fq>pear- 
ance,  possessing,  also,  other  properties  different  from  stearin,  mention  of  which  has 
been  made  aboye.  Olein,  the  oily  principle  fonnerly  called  ebUn,  when  pure,  is  quite 
colourless,  and  in  some  degree  has  the  aniearance  of  yegetable  oil,  liquid  at  60°  and 
congeal^  at  82°  Falurenheit,  and,  though  not  becoming  rancid  by  exposure,  acquires 
yiscidity.  The  relatiye  proportions  of  all  these  three  principles  are  different  is  differ- 
ent fats. 

Nearly  all  kinds  of  fat,  under  proper  drcumstances,  are  capable  of  combination  with 
alkali,  by  which  union  the  principles  thereof  are  changed.  By  this  reaction,  they  un- 
dergo sajnmificaiiont  and  are  transmuted,  not  by  the  absorption  of  any  foreign  substance, 
but  by  the  union  of  the  elements  of  a  small  portion  of  water  into  three  peculiar  acids, 
Mtearict  marraric,  and  oMc,  which  unite  with  the  salifiable  base  and  into  a  peculiar  sweet 
principle,  j^ycerin  (from  yXvicvCf  sweet),  which,  in  remaining  behind,  is  not  aaponified. 
Of  this  sweet  principle,  there  are  formed  about  three  during  the  saponification  of  eyeiy 
one  hundred  parts  of  lard  or  tallow. 

Hog's  lard,  in  its  natural  state,  Cheyreul  says,  has  not  the  property  of  combining  with 
alkalies,  but  acquires  it  by  experiencing  some  change  in  the  proportion  of  its  elements. 
This  change  being  induced  by  the  action  of  the  alkali,  it  follows  that  the  bodks  of  the 
new  formation  must  haye  a  decided  affinity  for  that  species  of  body  which  has  deter- 
mined it.  These  acids,  generated  during  saponification  by  the  action  of  the  alkali, 
called  adipose  or  saponic  acids,  are,  when  toUd^  in  i^ipearance  like  wax  or  spermaceti ; 
when  Uqmdf  they  appear  as  their  oils,  mostly  ftisible  at  temperatures  below  818°  Fah- 
renheit. 

The  oleic,  being  generally  mixed  with  that  portion  of  margaric  which  is  liquid  at  the 
time  and  teaqterature  of  its  preparation,  is  used  sometimes  as  lamp  oil,  but  mostly  for 
the  manufacture  of  soaps ;  while  the  remaining  small  portion  of  margaric,  being  of  a 
consistence  sufllcieat  to  retain  it  with  the  stearic,  is  allowed  to  remain  with  that  body, 
which,  when  used  for  candles,  experiences  no  great  disadvantage  by  its  presence. 
Stearic,  the  most  important,  and  by  far  the  most  characteristic  product  of  the  sapoi^ 
cation  of  lard,  tallow,  and  other  not  easily  liisible  fats,  is  the  one  of  which,  at  your  re- 
quest, I  am  to  speak  in  detail ;  an  article  the  use  of  which  for  making  candles  bids  fair 
to  be  in  this  country  most  extensive.  The  consequence  which  this  branch  of  menu- 
&oture  is  about  to  assume  is  no  greater  than  its  merits  should  obtain  for  it  Inde- 
pendent of  all  other  advantages,  the  great  reduction  which  it  will  occasion  in  the  price 
of  an  article  of  such  general  and  necessary  use  in  domestic  economy  is  alone  sufficient 
to  procure  the  attention  which  the  subiect  does  and  will  receive.  Inferior  in  no  degree 
to  sperm,  both  as  regards  quality  and  appearance,  the  stearin  candles  have  the  advan- 
tage of  greater  cheapness,  as  they  can  be  made,  even  by  the  English  mode,  hereafter 
given,  at  a  cost  of  at  least  80  per  cent,  less  than  sperm.  The  increasing  importance 
of  this  subject  induced  my  attention  to  it  some  eight  or  ten  months  previous,  since 
which  period  my  whole  time  has  been  devoted  to  its  exsmination.  The  result  of  my 
investigation  is  a'  process  entire^  different  from  all  others,  to  be  executed  with  so 
moch  ftcUity,  and  with  ao  little  cost  of  time,  money,  and  labour,  that  I  expect  to  make 
by  it  candles,  in  appearance  and  quality,  as  perfect  and  good,  if  not  batter,  than  ^enn. 
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I  and  ipphich,  when  retailed,  even  at  aa  low  n  price  aa  ISf  cents  per  pound,  wiU  aiford 

I  a  remunerating  profit  to  the  manufactarera,  and  a  profitable  comroiaaion  to  the  Tender. 

I  mention  this  price  in  consideration  of  the  present  rates  of  lard,  the  snpply  of  whicht 
owing  to  the  nnezpeeted  requisition  for  this  purpose,  is  at  present  totally  inadequate. 
When,  however,  this  is  remoTcd  by  the  increaaed  supply  which  the  producers  will  see 
it  is  their  interest  to  furnish,  the  price  of  the  material  will  be  in  a  few  years  much 
lower :  this,  and  the  improTements  which  by  that  time  I  ahall  have  made  in  my  mode, 
will,  I  expect,  enable  me  to  manufacture  candlea  at  a  price  so  reduced  as  to  entitle 
them,  when  these  superior  properties  are  considered,  to  the  substitntion  for  the  much- 
used  but  unpleasant  mould  and  dipped  candles. 

I  would  wUUngly  communicate  fully  the  manner  of  conducting  the  process,  but,  hsT- 
ing  been  at  a  great  expense  of  time,  money,  and  anxiety,  I  have  determined  to  remu- 
nerate myself  by  carrying  it  into  practice ;  and,  for  this  purpose,  I  am  now  arranging, 
apartments  in  my  laboratory,  and  hope,  by  the  coming  spring,  to  hare  for  sale,  in  quan- 
titiea,  candles  aa  good,  or  better,  than  the  sample  I  sent  you  some  weeks  since. 

I  haye  spoken  of  lard,  because  this  article  will,  without  doubt,  be  the  material  from 
which  to  make  these  candles,  both  on  account  of  the  facility  with  which  it  can  be  pro- 
duced in  quantities,  its  comparatire  cbMpness,  and  the  profit  on  its  oil,  yielded  m  a 
preparatory  stage  of  the  process  for  manufacturing  the  stearic  acid,  of  the  substance 
of  which  the  candles  are  made.  This  oil,  now  largely  in  use,  under  the  name  of  lard 
ofl,  is  nearly  pure  oleic,  its  only  admixture  being  small  portions  of  margaric  and  stearin, 
with  which  it  becomes  connected  during  preparation. 

Its  great  superiority  over  spenn  oil  has  caused  it  to  be  extensiTdy  substituted  for 
that  article,  for  lubricating  the  joints  of  machinery,  and  for  manufacturing  purposes 
generally.  As  a  burning  fluid,  it  has  proved  itself  equally  good ;  and  in  corroboration 
of  this  is  my  experiment  with  lamps  of  eight  ounces'  capacity,  previously  cleaned  and 
new  wicked  for  the  purpose.  This  experiment  was  irequently  repeated,  with  the  same 
results.  In  one  lamp  was  pure  spenn ;  in  the  other  lard  oil,  of  only  a  fair  quality, 
burned  under  the  same  circumstances.  The  con8unq>tion  of  oil  in  both  was«equal ;  the 
quantity  of  light  equal ;  the  flame  was  diflierent,  that  of  the  lard  oil  being  of  a  reddish 
hue,  and  not  so  transparent  as  sperm.  The  lamps  were  of  glass,  and  such  as  are  or- 
dinarily used  for  burning  common  oUs.  There  is  an  erroneous  idea  abroad  that  it  le- 
quires  lamps  of  a  peculiar  construction  to  consume  this  oil.  It  is  not  so,  for  I  use  in 
the  laboratory  lamps  of  the  commonest  make.  If,  however,  the  notion  will  be  pereist- 
ed  in,  instead  of  ptirchasing  an  expensive  burner,  all  that  is  necessary  i»  to  have  sub- 
stituted, by  any  coppersmith,  for  your  tin  tut^es  in  the  lamps  you  may  have  those  of 
copper,  filed  off  quite  thin  at  the  top,  where  the  wick  projects  through,  so  as  to  pre- 
vent the  passing  off  of  too  much  heat ;  then  the  lamp  will  answer  to  bum  lard  as  well 
'  as  oil.    The  price  of  lard  oil  being  at  all  times  about  25  eents  less  per  gallan  than  fiur 

sperm,  and  being  equally  gctpd,  preference  should  therefore  be  given  to  it,  both  because 
of  its  economy,  and  of  teing  a  domestic  production.  It  may  be  as  weU  to  mention 
that  there  are  lard  oils  of  various  qualities ;  4hat  prepared  from  dark-burned  lard  is  not 
so  good  for  burning,  because  of  its  causing,  after  several  hours'  burning,  a  crust  on  the 
wick ;  and,  as  there  has  been  a  quantity  of  thia  kind  of  lard  in  market,  and  bought  for 
manufacturing  the  oil,  it  is  not  surprising  that  there  should  be  a  slight  prejudice  against 
it  as  a  burning  fluid.  This  prejudice,  however,  is  always  removed  by  the  use  of  that 
made  from  pure  white  Isrd. 

It  may  be  as  well  to  aay  here  aome  few  words  in  relation  to  the  burning  of  the  lard. 
To  further  the  consumption  of  this  article,  there  has  been  introduced,  by  persons  hav- 
ing at  heart  their  own  more  than  the  interest  of  the  community,  an  expensive  Ibb^ 
which  they  advertise  as  being  peculiarly  adapted  for  this  purpose.  The  substitute  of 
lard  for  Um  oil  possesses  no  advantage,  either  as  regards  price  or  convenience ;  the  use 
of  the  latter  being  ao  economical,  and  much  more  cleanly,  besides  its  not  requiring  ad- 
ditional expense  for  a  peculiar  kind  of  lamp.  The  liability  of  these  burnera  to  smoke, 
and  other  disadvantages,  wiU,  upon  trial,  convince  any  one  of  their  inconvenience ; 
and  if  any  other  fact  or  corroboration  \b  requisite,  it  ib  only  necessary  to  say  that,  not- 
withstanding the  grand  display  of  the  article  in  fbll  flame  at  the  last  exhibition  of  ths 
Franklin  Institute,  and  the  ample  opportunity  thereby  afforded  to  judge  of  their  deserts, 
so  destitute  were  they  of  merit,  as  not  to  have  elicited  even  a  passing  notice  or  men- 
tion from  the  committee.  If,  however,  lard  is  preferred  to  its  oil,  why  go  to  the  un^ 
necessary  expense  of  a  new  lamp,  when  any  one  you  may  have  will  answer  fully  as 
well,  with  the  tubes  altered  as  above  directed  ^  Farther  still,  in  proof  of  my  assertions 
about  the  false  economy  of  burning  lard  in  preference  to  the  liurd  oil  (the  lard  oil,  as 
my  experiment  before  mentioned  proves,  being  equal  to  sperm),  I  here  insert  the  result 
•f  Harris  6l  Co.*s  experiments,  cut  from  a  Boston  paper  last  week : 

To  the  PuhUc. 

As  much  has  been  said,  of  late,  respecting  lamps,  ofl,  and  lard,  the  subscriben  have 
tuaaed  a  rery  aoeorate  eiq^riment  to  be  mwle,  whereby  the  e<^momy  of  oils  and  lard* 
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produciof  tighl  in  the  solar  and  eaieel  lamps,  migbft  be  tested.   These  two ..f».w» 

of  lamps  were  selected  for  the  panose,  as  they  may  he  fairly  deemed  superior  to  aU 
others  in  points  of  econon^y  and  safety.  Wishing  to  satisfy  all  interested  in  the  sob* 
ject,  and  who  may  not  hsTO  the  convenienoes  neoessaiy  for  the  teat,  we  shall  give  par- 
tieulars  of  the  experiment  made  November  10,  184S. 

The  solar  lamps,  of  the  same  aixe  and  construction,  and  one  French  carcel  lamp, 
were  osed. 

Time  of  kmmng,  ftmr  kmm. 

No.  1  denotes  a  solar  lamp  filled  with  whale  oil. 

No.  %        **        solar    "       "       "    sperm  oil. 

No.  3        **        carcel  "       •*       "    sperm  oil. 

No.  4        *<        aolar    «       *'       <*    hog's  lard. 
Weight  of  whale  oil,  124  ounces  per  gallon,  quality  indifierent. 
Weight  of  aperm  oil,  120  ounces  per  gallon,  quality  good. 

Lard  ef  best  fualiiy,  fi^k  tmi  wweei. 


Cowt  o^  ^aaatky  bBrwST 


Hm. 


No.  1 
No.  S 
No.  3 
No.4 


Length  •rSiuniow. 


ITS  inoh. 
S8.3     •• 

n.0   « 
st.s    " 

«7.M   " 


Sqoiw  Inch.      Qo«nti^y  bunwd. 


J363.84 
14M.80 
1009.70 


OK. 

u 


6.5 
95 
&»    •* 
0.9ft    « 


Cost  per  OaJluti, 


50  CU. 
60    " 
80    •* 


a.49  CU. 
0.93  •' 
0.50  •* 
4j09    •* 


Eqoal  to 


i  49.100  cts 
0  91.100  " 
0  00.100  *« 
4  0t.lQO   ^ 


Each  hmip  wae  made  to  give  as  much  light  as  possible  at  the  oommeneement  of  the 
experiment,  and  the  strength  of  shadows  then  measored.  Nos.  1,  S,  and  8  maintain- 
ed the  same  degree  of  light  during  the  whole  time  of  burning.  The  Ughl  from  No.  4 
had  perceptibly  decreased  in  two  hours,  and,  at  the  close  of  the  experiment,  had  rsce> 
(tod  upward  oi  16  per  cent.  Consequently,  the  mean  quantity  of  light  given  during  the 
tour  hours  is  taken  in  estimating  their  relive  powers. 

No.  1  (whale  oil),  compared  with  No.  4  (lard),  gave  106  per  eemt  more  liglit  in  pro- 
portion to  its  cost. 

No.  1  (whale  oil),  compared  with  No.  8  (sperm  oil),  gare  1 1 1^  per  eent  more  li^t  in 
proportion  to  its  cost. 

No.  1  (whale  oil),  compared  with  No.  S  (spenn  oil),  gave  75  per  oent.  more  light  in 
proportion  to  its  cost. 

The  following  table  shows  the  expense  of  burning  each  of  the  abore  lampa  one  hour, 
omitting  fractions  of  millst  and  stating  the  comparatiye  quantities  of  light  in  whole 
numbers: 

No.  1,   8  mills ;  light  equal  to  18. 
No.  8,  15    "  "  14. 

No.  8,  18    «*  ••  10. 

No.  4,  11    ««  •«  8. 

The  results  stated  in  round  numbers,  showing  the  cost  of  each  burning  a  given  time, 
estimating  the  amount  of  light  and  cost  of  materials,  are  as  follows : 

Whale  oil,  in  solar  lamp,  Argand  burner,  100. 

Siermoil,  "  "  "  176. 

og'sUrd,  •*  «  4»  205, 

Sperm  oil,  in  carcel,         **  "  811. 

Much  care  waa  taken  in  weight  and  measure  of  the  materials,  and  the  radgment  of 
sereral  persons  aocustomed  to  such  experiments  was  taken  in  adjusting  the  shadown, 
and  ^e  calculations  we  believe  to  be  correct.  This  any  one  can  reitfy,  as  the  ele- 
ments are  all  stated  aboTc. 

We  feel  justilied  in  recommending  ike  uti  ofQyt  hut  winier-Ue^kgd  iokaU  cUmtke 
Affond  hmp,  whereby  the  best  artificial  light  now  in  use  vnll  be  prodneed. 

Habsis,  Stawwooo,  Sl  Co. 


The  mode  now  adopted  for  the  preparation  of  this  oil  is  that  of  graining  the  lard  in 
a  suitable  and  well-known  manner,  by  which  process  the  separation  of  the  olein  from 
the  stearin  is  rendered  more  easy.  This  separation  is  effected  by  pressing  the  grain- 
ed matter,  enclosed  in  canvass  bags,  bv  means  of  a  powerful  press  of  proper  construc- 
tion. In  this  way,  all  the  olein  or  lard  oil  is  driven  out,  together  with  a  amall  portion 
4tf  margarin  and  stoarin,  net,  however,  in  sufficient  quantity  to  injure  the  oil.  What 
remains  in  the  bags  (the  staff  of  which,  after  proper  preparation,  the  candles  are  made) 
is  the  white  constituent  of  the  lard— stearin,  with  small  portions  of  margarin  and  olein, 
remaining  vrith  it— the  removal  of  which  (the  press  not  being  able  to  effbct)  must,  in 
order  to  procure  good  candle  material,  be  produced  in  some  other  way.  To  ellbct  this^ 
I  have  (as  before  stated),  after  much  trouble  and  patient  investigation,  discovered  an 
economical  mode,  and  which  (as  I  intend  carrying  it  into  practice  immediately)  I  shall 
not  make  known,  but  Will  aubstitute  therefor  that  practised  in  England,  and  which  in 
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fOQnd  to  answer  admlrahly,  the  prednet  theveof  haTiiig  ee  bendeoBie  an  appeanmoe, 
and  being  of  ao  good  a  quality,  as  to  cauae  it  difficult  to  diatinguiah  it  from  the  moat 
refined  wax.  Thia  fact  of  their  handaome  appearance  ia  confirmed  by  the  following 
paragraph,  cat  from  a  paper  aome  daya  ainoe : 

"  AcciosNTAL  Poisomifo. — ^It  ia  well  known  that  a  aalre,  for  the  cure  of  chape  and 
wounds,  ia  often  made  of  Tiivm  wax  and  oil ;  and  aome  Amiliea,  who  live  at  a  dis- 
tance from  an  a^thecaiy,  make  thia  medicine,  at  the  moment  it  ia  wanted*  by  taking 
a  wax  candle  and  melting  it  into  oil.  In  employing  this  remedy,  made  of  a  candle,  a 
person  ia  aaid  to  haTC  been  recently  poiaoned  in  France.  The  reason  of  it  ia  thia : 
candles  are  now  no  longer  made  of  wax,  but  of  suet,  from  which  oil  has  been  extract' 
ed  to  grease  wools.  Thia  suet,  in  order  to  form  candlM,  is  combined  with  a  great 
quantity  of  arsenic.  It  Is,  therefore,  not  astoniirtiing  that  arsenic,  which  penetrates 
even  by  friction,  can  haTc  a  poisonous  effect  when  a^died  to  the  raw  fleah." 

The  advantage  which  my  mode  possesses  over  this  is  its  greater  economy,  both  in 
cost  and  time,  of  preparation,  while  the  product  is  equally  good  aa  that  by  the  Eng- 
lish, which  is  aa  foUowa :  Tallow  lard«  or  the  solid  part  of  lard,  after  the  separation 
of  ita  oil  or  any  fat,  is  boiled  with  qnicklime  and  water  in  a  large  vat,  fay  meana  of  per- 
forated ateam  pipea  distributed  over  its  bottom.  After  sevenil  hours'  actire  boiling^ 
the  combination  becomea  aufficiently  complete.  The  stearate  thus  formed  is  allowed 
to  ooolt  until  it  becomea  a  concrete  maaa.  It  is  then  to  be  dug  out,  transferred  to  a 
sttitable  Tessel,  and  decompoaed  by  a  sufficient  quantity  of  solphnrio  acid.  Thia  de- 
oompoaition  of  the  soap,  aays  the  patentee,  should  bemade  in  a  hurge  quantity  of  wft- 
ter,  kept  well  stirred  dnring  the  operation,  and  wanned  by  ateam  introduced  in  any 
oonyenient  way.  When  the  mixture  haa  atood  sufficiently  long,  the  acid  of  the  fat  or 
tallow  will  rise  to  the  snr&oe,  and  the  water,  being  drawn  off,  will  cany  the  alkaline 
or  aaline  matter  with  it ;  but  if  the  acids  or  taUow  ahouid  retain  any  portion  of  tba 
aatta,  repeated  portions  of  fresh  water  must  be  added  to  it,  and  the  whole  wcdl  agitated, 
mtil  the  aeida  have  become  entirely  fireed  from  alknUne  matter. 

'  The  washed  mixture  of  the  three  acids— etearic,  margaric,  and  oiei&— is  next  drawn 
off  into  tin  or  other  snitable  pans,  and  allowed  to  cool,  and  then  redneed  to  thin  shreda 
by  a  tallow-cutter— «n  instmment  used  by  tallow-chandlerB.  The  next  step  is  to  i»* 
oaae  the  cmahed  maas  in  caaTaaa  or  eaya  baga,  and  then  aubmit  it  to  the  action  of  a 
powerful  hydranlic  or  the  stearic  cold  process — a  machine  made  for  the  purpose.  By 
this  meana  a  large  quantity  of  the  oleic  add  is  expelled,  oanying  with  it  some  little  of 
the  margaric.  The  cakes,  after  considerable  pressure,  are  then  taken  out,  and  again 
subjected  to  the  action  of  steam  and  water ;  sdter  which,  the  supernatant  stearic  acid 
ia  run  off  into  pans,  and  cooled.  The  cakes  are  then  reduced  to  a  coarse  mealy  pow* 
der  by  a  rotary  rasping  machine,  put  into  strong  cauTaaa  iMigs,  and  snbmittM  to  the 
joint  action  of  steam  and  preasnre,  in  a  hjdrauuc  press  of  appiopriale  construction, 
called  Mandlay*8  stearin  cold  preaa. 

By  theae  means,  the  stearic  acid  is  entirely  freed  fiom  oleic  acid.  It  is  then  sub- 
jected to  a  final  deanaing  in  a  tub  with  steam,  melted,  and  cooled  in  dean  reseOls. 
These  cooled  masses,  owing  to  their  ciyatalline  texture,  are  unfit  to  be  made  into  can- 
dlea.  It  is  therefore  necessary,  in  some  way,  to  remedy  this.  The  Frendi  do  so  by 
crashing  the  masses,  and  presshig  with  them  sduJI  portions  of  araenious  acid.  Ttiis, 
howerer,  is  an  injurious  and  reprehensible  admixture,  not  only  on  account  of  the  lia^ 
biUty  of  such  accidents  mentioned  in  a  prcTions  par^rajdi,  but  becsnae  of  the  voln- 
titity  of  the  arsenioua  acid,  cauaing  the  atmosphere,  m  a  room  whois  theae  candles 
haTC  been  burned,  after  a  short  time,  to  be  not  only  dieagreeable,  but  deleterioua  to 
inhale. 

This  aaaun^tion  of  erystallitte  form  I  prevent  without  the  use  of  thia  poisonous  sub- 
stance, merely  by  a  proper  and  peculiar  arrangement  in  the  concluding  part  of  the  pro- 
cess. The  wick  to  be  uaed  in  the  manufacture  of  these  improved  candlea  is  to  bemade 
of  cotton  yam,  twisted  rather  hsid,  and  laid  in  the  same  manner  aa  wire  is  sometimes 
coiled  round  the  bass  strings  of  musical  instruments.  For  this  purpose,  stnugbtit  rods 
or  wires  are  to  be  procured,  of  suitable  lengths  and  diaineters,  according  to  the  intend* 
ed  aixe  of  the  candle  about  to  be  made ;  and  these  wires,  having  been  coveved  with 
cotton,  coiled  around  them  aa  descnlied,  are  to  be  inserted  in  the  candle-moulds  as  com- 
mon wicks  are  ^  and,  when  the  candle  ia  made  and  pOTfeetiy  hard,  the  wire  ia  to  be 
withdrawn,  leaving  a  hollow  cylindrical  ^>erture  entirely  through  the  middle  of  the 
eaadle. 

I  have  now  given  yon  what  infinrmation  my  leianre  has  allowed  to  prepare.  I  could 
extend  my  remarks,  hut  have  not  now  the  time. 

With  the  hope  that  thia  summary  wifi  answer  your  purpose,  I  remam  yours  respeet- 
fblly,  Gakpskll  MoariT,  Mamifaeiwnng  AmUftk  Chetrntt. 

WaASigtm,  Jueuy  16,  IMS. 

8in— In  answer  to  your  oonunun  cation  of  yesterday,  I  .beg  leave  to  say  that,  in  obe- 
dienoe  to  iostructioDS  receiTed  firom  the  geninral  superintendeal  of  hghthouses  on  the 
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lakes,  I  procured,  in  the  month  of  Norember  last,  a  sample  of  lard  o3  raanofaetured 
ia  Cleveland,  which  was  nsed  in  the  Ughthousa  at  GloTeland  as  an  experiment.  It  had 
a  fair  trial,  being  placed  in  the  centre  lamp ;  the  others  were  fiUed  with  spenn  oil.  The 
lard  oil  was  found  to  giye  as  brilliant  a  light,  and  bum  equally  well  with  the  sperm. 
During  the  night,  the  Tamps  eontaining  the  sperm  oil  were  trimmed  twice ;  the  one 
containing  the  lard  oil  was  not  triomied.  On  examining  the  lights  in  the  morning,  at 
the  time  n>r  extmguishing  the  same,  the  lamp  containing  the  lard  oil  was  found  burn- 
ing equal  to  those  containing  the  spenn  oil. 

I  have  no  hesitation  in  saying  that  I  beliere  winter-pressed  lard  ofl  wiU  bom  equal 
to  winter  spenn  oil. 

I  have  the  honour  to  be,  very  respectfully,  your  obedient  servant, 

William  Milposd,  CoUedar  of  ih§  CuttomM,  CUulamd,  (Mm. 
Hon.  H.  L.  Ellswostb,  CommtMtoiKr  of  PoUnU. 

Cl«v»bBd,  DwsM^ber  99, 1611. 

Dbak  S»— Yours  of  the  Slst  ia  just  received.  In  answer  to  your  first  query,  via., 
How  much  lard  will  a  hog  make  weighing  300  lbs.,  veiy  ftt,  after  taking  out  the  hama 
and  shoulders  % 

I  would  state  that  there  is  a  great  difference  in  hogs  as  to  their  frame  and  the  kind 
of  food  they  have  been  fatted  upon.  The  average  Ohio  hogs  (common  breeds)  will 
produce,  when  tried  by  steam,  50  per  centum  lard,  after  deducting  the  hams  and  ahonl- 
ders.  The  plan  now  generally  adopted  is,  not  to  take  out  the  aboulders ;  the  sale  for 
them  is  limited,  and  price  low ;  the  covering  of  fat  wiU  produce  more  in  lard  than  the 
expense  of  curing  would  warrant.  The  mixture  of  the  China  and  Berkshires,  fed  upon 
potatoes  or  any  other  vegetable  containing  starch  as  a  principal  food,  would  prodnoe, 
when  very  fht,  at  least  70  per  centum,  after  taking  out  on/y  the  hams. 

The  steam  apparatus  is  merely  a  tub  with  a  false  bottom,  perforated  with  holes,  ly- 
ing about  two  inches  above  the  bottom.  The  steam  is  introduced  between  the  two  bot- 
toms, and  so  entirely  separates  the  fat  from  the  cells  in  which  it  is  enclosed,  that 
no  pressing  of  scraps  is  necessary.  The  bones,  lean,  and  scraps  are  left  on  the  false 
bottom,  and  the  lard  floats  on  the  surface.  With  steam,  at  a  pressure  of  6  lbs.  to  the 
inch,  it  will  require  from  18  to  90  hours  to  try  off  a  tubfiil  of  any  given  quantity,  steam 
in  proportion,  of  course ;  60  lbs.  pressure  would  do  it  in  one  third  the  time.  The  great 
advantage  of  steam  is,  the  whole  of  the  lard  or  tallow  is  produced,  and  there  is  no 
danger  of  burning  either. 

The  quality  of  the  laid  is  good,  but  not  equal  to  leaf  lard  or  suet ;  the  carcass  &t 
does  not  contain  as  much  of  Sie  concrete  principle  (stearin).  Whole  hog  lard  cannot 
be  refined  and  made  hard  without  a  portion  of  tibe  oil  is  extracted.  I  take  from  20  to 
40  per  centum  of  the  oil ;  then  the  balance  goes  through  several  washings  in  pure  nnii 
water  by  steam,  after  which  it  is  refined  lard.  The  expense  is  not  more  than  one  quar- 
ter of  a  cent  per  pound,  but  it  is  of  more  value  to  us  than  common  laid,  as  we  have 
a  great  de«d  of  trouble  and  expense  with  it ;  and  in  only  extracting  a  portion  of  the  oil« 
we  would  lose  by  it,  did  it  not  command  a  better  price  in  the  maricet,  which  it  should 
firom  its  purity. 

I  cannot  give  you  any  information  about  the  quantity  of  tallow  from  beeves,  aa  none 
have  been  slaughtered  in  this  section  for  tallow ;  they  (beeves)  must  also  vary  very 
much  in  the  amount  produced,  depending  upon  their  feed,  dec.  The  bonea  are  worth 
at  least  half  a  cent  per  pound  to  calcine.  From  them  ivoiy  black  is  made  (worth  Si 
eenta  per  pound),  by  charring  them  in  close  iron  vessels. 

I  used  to  decompose  the  lard  in  acid  and  neutral  salts.  When  the  affinity  between 
the  parts  is  destroyed,  I  separate  them  by  means  of  canvass  bags  placed  in  powerftil 
screw  presses.  If  I  wish  to  make  candlea  of  the  residue,  the  pressure  is  continued 
until  all  the  oil,  by  this  means,  is  forced  out.  The  contents  of  the  bags  are  then  auh- 
jected  to  the  action  of  a  powerfhl  hydrauUo  press,  and  the  stearin  pressed  to  dryness. 

To  produce  the  vrinter  oil,  vre  have  to  expose  the  decomposed  laid  to  the  cold,  in  the 
same  manner  Vbai  the  crude  sperm  oil  is  exposed  to  produce  the  vrintes-strained  ofl. 
Upon  analyais,  it  is  found  that  lard  oil  contains  79  2.10  carbon,  and  pure  aperm  oil  TA 
5.10,  making  three  tenths  of  one  per  centum  difibrence ;  the  other  equivalent  of  l^rdro- 
gen  and  oxygen  are  the  same,  excepting  the  difference  of  the  three  tenths.  For  all 
uses  (except  painting)  lard  oil  has  no  equal.  It  bums  with  a  strong  white  light,  and 
is  entirely  free  from  either  smoke  or  smeU.  It  does  not  contain  any  gelatin,  whicb 
makes  it  a  preferable  article  for  all  kinds  of  machinery ;  for  wool  it  answers  better 
than  the  olive  oil,  which  it  has  superseded  entirely.  The  oil  of  tallow  is  also  well 
adapted  for  machinery ;  for  burning  it  is  not  preferable  to  other  oil,  on  acoount  of  its 
odour.  Tallow  only  oontains  about  28  per  centum  of  oil,  whereas  lard  contains,  on  the 
average,  62.  The  stearin  of  both  lard  and  tallow  makea  a  better  and  harder  eandle  than 
sperm,  and  the  same  amount  in  weight  produces  a  great  deal  more  light. 

Since  you  were  here,  the  works  of  this  company  have  been  increased,  and  are  now 
ranning  2000  pounds  per  day.    Laid  ia  coming  in  freely ;  we  are  paying  five  cents  cash 
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per  pound.  The  oil  eeOs  veadily  at  seyenty-five  eents  by  the  cadCf  and  one  dollar  at 
retail  per  gallon,  in  oompetition  with  eoae  oil  from  Cincinnati,  which  is  ofihred  at  88) 
per  centum  lower. 

My  process  4s  so  entirely  different,  and  the  ingredients  I  use  are  so  efibctiTe,  that  I 
Itad  no  diffieulty  in  purifying  the  oil  and  lard  after  it  is  manuHiu^ured,  and  in  produdng 
a  superior  article  to  any  other.  Tours  respectfully, 

J.  R.  SrArroED,  Agent  Clevelasid  Lard  QU  md  CaniU  C9, 

Hon.  H.  L.  Ellswobtr. 


Mode  of  nuamfacturing  Elain  and  Stearin  from  Lard^  4<-*  Patented  5y  John  H.  Smithy  No. 

122  FroiU'Mtreet,  New-York  Ctty. 

To  aU  whom  it  mof  concern. — ^Be  it  known  that  I,  John  H.  Smith,  of  the  city  of  Brook- 
lyn, in  the  county  of  Kings,  and  State  of  New-Yorii,  hare  iuTented  a  new  and  usefU 
improTement  in  the  manner  of  separating  from  each  other  the  elain  and  stearin  which 
are  contained  in  lard ;  by  means  of  which  improved  process  the  operation  is  much  fa- 
eilitated,  and  the  products  are  obtained  in  a  high  degree  of  purity ;  and  I  do  hereby 
dedare  that  the  following  is  a  fUll  and  exact  description  thereof: 

The  first  process  to  be  performed  upon  the  lard  is  that  of  boiling,  which  may  be  ef- 
fected either  by  direct  application  of  fire  to  the  kettle,  or  by  means  of  steam ;  when 
ttw  latter  is  employed,  I  cause  a  steam  tube  to  descend  from  a  steam  boiler  into  the 
vessel  containmg  the  lard ;  this  tube  may  descend  to  the  bottom  of  the  vessel,  and  be 
ooiled  round  on  said  bottom,  so  as  to  present  a  large  heating  surface  to  the  lard,  pro- 
vision being  made  for  carrying  ofiT  the  water  and  waste  steam,  ia  a  manner  well  known ; 
but  I  usually  perforate  this  tube  with  numerous  small  holes  along  the  whole  of  that 
portion  of  h  wtuch  is  submersed  below  the  lard,  thus  allowing  the  whole  of  the  steam 
to  pass  into  and  through  the  lard.  To  operate  with  advantage,  the  vessel  in  which  the 
boiling  is  dTected  should  be  of  considerable  capacity,  holding  say  fh)m  ten  to  a  hun- 
dred barrels.  The  length  of  time  required  for  boiling  will  vary  much,  according  to  the 
quality  of  the  laid ;  that  which  is  fresh  may  not  require  to  be  boiled  for  more  than 
mur  or  five  hours,  while  that  which  has  been  long  kept  may  require  twelve  hours ;  it 
is  of  great  importanee  to  the  perfecting  of  the  separation  of  the  stearin  and  elain,  that 
the  boiling  should  be  continued  for  a  considerable  period,  as  above  indicated. 

My  most  important  improvement  in  the  within*described  process  consists  in  the  em- 
ployment of  alcohol,  which  I  mix  with  the  lard  in  the  kettle  or  boiler  at  the  commence- 
ment  of  the  operation.  When  the  bird  has  become  sufficiently  fluid,  I  gradually  pour, 
and  stir  into  it,  about  One  gallon  of  alcohol  to  every  eighty  gaUons  of  lard,  taking  care 
to  incorporate  the  two  ss  intimately  as  possible ;  and  this  has  the  effect  of  causing  a 
very  pefiTect  separation  of  the  stearin  and  elain  from  each  other  by  the  apontaneous 
grancdation  of  the  former,  which  takea  i^aoe  when  the  boiled  lard  is  allowed  to  cool  to 
a  state  of  rest 

I  sometimes  combine  camphor  with  the  tieohol,  dissolving  about  one  fourth  of  a 
pound  in  each  gallon  of  alcohol,  which  not  only  gives  an  agreeable  odour  to  the  prodr 
nets,  but  appears  to  co-operate  with  the  alcohol  to  effect  the  object  in  view ;  the  csm- 
phor,  however^  is  not  an  essential  ingredient,  and  may  be  omitted.  Spirit  of  lower 
proof  than  alcohol  may  be  need,  but  not  with  equal  ben^t. 

After  the  boiling  of  the  lard,  with  the  alcohol,  has  been  continued  for  a  sufficient 
length  of  time,  the  fire  is  withdrawn,  or  the  scq»ply  of  steam  cut  off,  and  the  mass  is 
allowed  to  cool  sufficiently  to  admit  of  its  being  laded,  or  drawn  off,  into  hogsheads,  or 
oUier  suitable  coolers,  where  it  is  to  be  left  at  perfect  rest  until  it  has  cooled  down,  and 
acquired  the  ordinary  temperature  of  the  atmosphere ;  as  the  cOoling  proceeds,  the 
granulation  consequent  upon  the  separation  of  the  stearin  and  elain  will  take  place  and 
become  perfect.  The  material  is  then  to  be  put  into  bags,  and  preiMcd  moderately, 
under  a  press  of  any  suitable  kind,  which  wiU  cause  the  elain  to  flow  out  in  a  great 
state  of  purity^  there  not  being  contained  within  it  any  appreciable  portion  of  Uie  stear- 
in ;  this  pressure  is  to  be  continued  until  the  stearin  is  as  dry  as  it  can  be  made  in 
this  way. 

The  masses  of  the  solid  material  thus  obtained  are  to  be  remelted,  and  in  this  state 
to  be  poured  into  boxes  or  pans,  of  a  capacity  of  ten  or  twelve  gaUons,  and  allowed  to 
form  lumps,  which  I  denominate  blocks ;  these,  when  removed  from  the  vessels,  are 
piled  or  stacked  up  for  a  week  or  ten  days,  more  or  less ;  the  room  containing  it 
should  be  at  a  temperature  of  nearly  eighty,  which  will  cause  a  sweating  or  oozing 
fipom  the  btoeks,  and  they  will  iniprove  in  quality ;  the  blocks  are  then  to  be  rolled  ia 
dothes  or  put  into  baas,  and  these  traced  between  plates  and  submitted  to  very  heavy 
pressure  by  means  of  a  hydraulic  press.  After  this  pressure  it  is  brought  again  into 
the  fonn  of  blocks,  and  these  are  to  be  out  up  by  means  of  revolving  or  other  knivea 
or  cutters.  The  pieces  thus  obtained  are  to  be  put  tato  bags,  and  subjected  to  the  ac- 
tion of  hot  water  or  steam,  in  a  press,  until  it  becomes  hard  enough  to  be  manufaotued 
into  candles,  or  put  up  for  other  puzposes  to  whioh  it  nay  be  desired  to  c^iply  it. 

X 


102  AtenwwiAh  iLixmaiATiom. 

The  VMumm  of  flubgeeting  it  to  Ibe  aotion  of  heated  weter  or  of  steam,  ie  to  |deoe 
Ibe  bafB  containing  the  steann  in  a  box  or  chest,  into  which  heated  water  or  ateam 
may  be  introduced,  but  not  to  such  extent  as  to  fiise  the  steann.  A  foUower  is  than 
to  be  forced  against  the  bags  contained  in  the  box  or  chest,  and  moderate  pressure 
made  upon  them ;  the  mualerial  will  now  be  foand  to  hnYC  acquired  all  the  required 
hardness,  and  to  possess  a  wax-like  consistence,  such  ss  would  generally  eaase  it  to 
he  mistaken  lor  wax. 

I  am  aware  that  alcohol  has  been  used  for  the  purpose  of  separating  elaia  and  steann 
from  each  other  in  analytical  chemistry ;  but  the  lard,  or  other  fatty  matter  consisting 
of  these  substances,  has,  in  this  case,  been  dissolved  in  the  heated  alcohol,  and  the 
whole  has  been  suffered  to  cool  together ;  this  process  would  be  altogether  inapplicn- 
ble  to  manufacturing  purposes,  as  the  cost  would  exceed  the  Talue  of  the  product.  In 
my  manu&cturing  process,  instead  of  dissolving  the  lard  in  alcohol,  I  add  a  email  pro- 
portionate quantity  of  the  latter  to  the  former,  the  whole  of  \9tddk  is  driven  off  at  an 
early  period  of  the  ebullition,  but  by  its  presence,  or  eatalytically,  disposes  the  elsin  or 
steann  to  separate  from  each  other,  which  they  do  after  long  boiling  and  subsequent 
eooling.  I  do  not,  therefore,  claim  the  use  of  alcohol  in  separating  elain  and  ateana 
from  each  other,  by  dissolving  the  fatty  matter  in- heated  alcohol,  and  by  subeequentlly 
cooling  the  solution ;  but  what  I  do  claim  as  my  invention,  and  wish  to  aeeure  by  let- 
ters patent,  is  the  within-described  method  of  promoting  their  separation,  or  by  inoor- 
]M>rating  alcohol,  or  highly-rectified  spirits,  with  the  lard  in  small  proportionate  quanlft- 
ties,  say  one  gallon,  more  or  less,  of  such  alcohol  or  spirit,  to  eighty  gaUona  of  laiil» 
and  then  boilmg  the  mixture  for  several  hours,  by  which  boiling  the  w&ie  of  the  alef^> 
hoi  will  be  driven  off,  but  will  have  left  the  ehiin  and  stearin  with  a  disposition  to  uepn- 
ate  from  eadi  other,  on  subsequent  cooling,  aa  herein  described  and  made  known. 

Job*  H.  8«ct. 

Witness,  I  ^  g  p^^  J 

SuBSKCT.  3. — Vegetable  Oils  used  for  Light. 

596.  On  the  Continent  lamps  sre  chiefly  supplied  with  these ;  and  aince  aperm  oil  haa 
beapme  so  dear  with  us,  they  are  much  enqiloyed  here,  ^ome  of  these  are  chMper  than 
the  fish  oils,  but  require  the  consumption  of  a  greater  quantity  to  give  the  Same  light. 

697.  (Hive  oi/  is  too  costly  in  Britain  to  be  generally  used  in  lamps ;  but  in  Prance  and 
Italy,  where  it  is  much  cheaper,  it  is  extensively  employed  in  this  way.  It  bums  with 
a  beautiful  white  light  equal  to  ^vax,  is  not  apt  to  clog  the  wick,  snd  gives  no  offensive 
smell  in  burning.  (See  a  more  particular  description  of  dive  oil  in  Book  YIL.  "  On 
Food,"  Sect.  10,  Chspter  VII.) 

698.  lUpe  oil  is  made  from  the  aeeds  of  BroMtiea  soptf*,  Linn.,  dnefly  in  Flandem 
The  oil  is  expressed  by  a  mill  constructed  on  purpose.  It  haa  a  yellow  colour,  and  a  pe- 
culiar smell.    It  is  much  used  on  the  Continent. 

699.  The  ail  of  tuhwixo  seeds  and  of  b^ladotma  seeds  are  perfectly  mild,  and  are  bomed 
in  lamps  in  Germany,  though  the  oil  cakes  of  both  are  poisonous. 

600.  Oil  offlum  status  is  used  at  Wirtembeig  for  lampa. 

601.  Colza  oil.  In  Franoe  and  the  Netheitonds  they  extract  from  the  seeds  of  a  spe- 
cies of  cabbage,  Bfassica  arvensis  oUsfcra,  aa  oil  called  eobo,  which  they  use  in  Ismps,  or 
lor  the  fabrication  of  soft  soap.  The  seed  is  beaten  out  like  grain,  and  the  oil  is  procai^d 
by  pressure ;  but  to  prepare  it  for  burning  it  is  purified,  or  deprived  of  its  madlage  and 
colouring  matter.  To  effect  this,  two  parU  of  concentrated  sulphuric  acid  mre  mixed 
with  100  parts  of  oil,  and  well  stirred  until  the  acid  combines  with  the  mucilage  and  ool- 
onriog  matter,  which  are  gradudly  preeipitated  in  flakes  of  a  blackish-graen  cdoor ;  after 
which,  in  order  to  separate  the  acid,  a  quantity  of  water  equal  to  double  that  of  the  oil  ia 
added ;  the  whole  is  agitated,  and  left  to  settle  for  ten  days,  at  the  end  of  which  time  the 
oil  which  is  upon  the  water  is  decanted  into  tubs,  in  the  bottom  of  which  ara  holes  flltod 
with  cotton,  through  which  the  oil  filters  in  a  purified  state.  The  same  method  of  porl- 
flcation  is  applicable  to  all  oils  expresssd  from  seeda.  The  oil  of  colia  ia  of  a  pale  yel- 
low colour,  has  very  little  odour,  and  an  agreeable,  sweetish  taste.  It  is  analogoos  to 
rape  oil,  but  superior. 

603.  Cocoanui  oil.  This  oil  is  eitraoted  from  thd  fniit  of  the  Cocas  mteifera,  Whmt 
a  was  first  imported  into  this  country  from  Americs,  it  was  of  very  limited  utility,  since 
It  wss  not  sufficiently  fluid  in  our  climate  to  bum  in  lamps,  except  in  those  of  a  partieiK 
lar  construction.  A  piece  of  metal  which  was  heated  by  the  flame  communicated  witli 
oil,  and  thus  kept  it  fluid ;  but  this  was  an  inelegant  contrivance,  and  the  oil  did  not  oome 
much  into  use.  The  lamp  used  for  burning  is  described  in  Section  14,  Chapter  IV. 
Lately,  the  diecoveries  of  Chevreuil  and  Bracconot  have  been  applied  to  this  substanee  - 
and  it  has  been  separated  into  iu  stearin  and  ekiin,  the  former  being  employed  in  the 
manufacture  of  candlea,  while  the  elain  is  used  for  other  purposes.  (See  **  Coooanot 
Candles.") 

603.  Palm  oiL    This  is  a  vegetable  oil  which  is  solid  ia  the  nsnal  temperatore  of  tlila 
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oUmate/and  is  now  eztensiTetf  imported  fimn  Africa,  and  nopkj^d  in  the  mantiftetoia 
of  candles  and  soap.  The  stately  |Ni]m*tree  from  which  it  is  obtained,  the  Coeot  htUf- 
r0cea,  grows  abundantljr  on  the  coast  of  Alrica  and  BrauL  The  fruit  oonsiets  of  a  thick- 
shelled  stone  of  a  dark  colour,  covered  by  a  suoculent  pulp,  and  it  grows  in  clusters  at 
the  base  of  the  leaves.  It  affords  two  kinds  of  oil ;  one  of  which  is  yelk>w,  obtained 
from  the  polp  by  expression ;  the  other,  a  white  oil,  procured  in  a  similar  maaner  from 
the  kernel  within  the  stone.  It  is  thB  yellow  oil  which  has  been  chiefly  brought  here. 
It  is  bad  in  immense  quantities  in  Guinea  and  Sierra  Leone.  In  its  natural  state  in  that 
climate  it  is  always  fluid,  and  the  negroes  use  it  to  eat  with  their  rice,  or  to  fry  fish  in ; 
and  it  seems  to  be  as  important  to  them  as  butter  to  us,  or  as  olive  oil  in  Italy.  It  melts 
at  84°.  The  white  oil  is  in  smaller  quantity,  and  is  always  solid,  even  in  Airica.  The 
negroes  employ  it  to  oil  their  skins  with,  and  it  preserves  them  nice  and  soft ;  while,  at 
the  same  time,  il  prevents  too  great  an  excretion  of  perspirable  matter.  The  kernel  of 
the  fruit  is  of  an  agreeable  flavour  when  eaten. 

Stearin  is  likewise  procured  from  this  pahn  oil  for  candles  by  the  following  process : 
The  thick  oil,  called  "  butter  of  pahn,"  is  kept  for  two  hours,  with  the  addition  of  a  little 
water,  in  a  Papin*s  digester,  haviiig  the  valve  loaded  with  the  preasure  of  two  or  three 
atmospheres.  After  this  process  it  is  subjected  to  a  hydraulic  press,  whiidi  forces  out 
the  elain  or  fluid  oil,  leaving  the  stearin  behind.  Both  products  aro  then  bleached  to 
deprive  them  of  their  yellow  colour.  Stearin  is  likewise  procured  from  the  oil  that  ii 
extracted  from  the  kernels. 

In  the  account  of  a  late  voyage  up  the  River  Niger  in  Africa,  we  anf  informed  that 
|Mdm  oil  is  produced  in  immense  quantities  by  the  negroes  about  the  town  of  Eboa,  and 
IS  collected  in  smaU  gourds,  from  which  it  is  emptied  into  puncheons ;  and  that  it  mwy 
be  purchased  there  for  about  four  shillingp  per  ton.  In  1808,  the  import  did  not  exceed 
one  or  two  hundred  tons  per  annum :  it  is  now  nearly  14^000  tons,  having  been  trebled 
in  the  last  eight  years.  The  increase  in  the  quantity  of  palm  oil  procnred  by  the  negroes 
for  exportation  proves  their  indostrioos  dispositions. 

604.  Vegetable  vox.  A  species  of  wax  exists  ready  formed  in  naoy  vegetables.  The 
varnish  on  the  leaves  of  some  trees  consists  of  it,  ss  also  that  on  the  wins  of  plains 
and  other  fruits.  It  is  found  likewise  in  the  juices  of  many  treea,  which  yield  it  so 
abundantly  that  wax  is  thus  collected  and  employed  fl>r  making  candJes. 

605.  MyrUe-herry  wax  is  a  vegetable  substance,  intermediate  between  wax  aod  fixed 
oil,  which  becomes  concrete  at  the  ordinary  temperature  of  this  climate,  and  is  used  for 
making  candles  in  Louisiana,  and  other  parts  of  North  America.  It  is  the  produce  of 
the  Myriea  ctr^era^  known  familiarly  by  the  name  of  the  candle-berry  myrtle.  The  tree 
grows  to  the  hmght  of  from  four  to  twelve  or  eighteen  feet,  being  tallest  in  the  wanner 
vegiona :  it  has  a  eonsiderable  resembiance  to  the  common  myrtle.  The  seeds,  which 
are  of  the  siae  of  a  pepper-oom,  grow  in  large,  bunches,  and  are  coated  with  wax  that 
amoeehes  to  the  nature  of  bees*  wax,  though  a  distinct  substance.  The  fruit  ripens  in 
November  or  December ;  and  being  stripped  from  the  branches,  it  is  thrown  into  large 
hron  pots  containing  water,  which  is  boiled  as  long  as  any  waxy  matter  continues  to  rise. 
The  melted  wax,  or  vegetable  tallow,  is  then  skimmed  off,  and  is  remelted  and  clarified. 
Its  appearance,  when  coM,  is  rnnch'  like  that  of  bees*  wax ;  but  its  colour  is  a  dirty 
green.  When  formed  into  candles,  it  is  generally  mixed  with  about  one  fourth  of  its 
weight  of  tallow.  It  gives  a  dear  and  steady  light,  nearly  equal  to  wax  candles :  it 
never  gutters,  and,  while  it  is  burning,  produces  an  extremely  pleasant  balsamic  odour. 
This  substance  is  prepared  for  commerce  along  the  Canadian  lakes.  One  of  the  best  of 
these  shmhs  wiU  yield  near  seven  pounds  of  berries ;  and  four  pounds  of  these  will  pro- 
dnee  one  pound  of  wax.  The  candles  are  dearer  than  tallow,  but  cheaper  than  wax. 
They  can  be  bleaohed  qoite  white  by  chlorine,  and  an  agreeable  soap  is  also  made  from 
the  wax. 

606.  The  Pm^fy  or  tatUnv-tree  cf  India  and  China  {Croton  eebiferum),  has  supplied  for 
ages  the  inhabitants  of  these  countries  with  a  material  for  candks.  The  tree  much  re- 
sembles the  pear-tree ;  and  it  is  the  frnit  that  aflbrds  a  combustible  substance,  which 
partakes  of  the  nature  of  wax  and  of  oil,  and,  from  its  appearance,  may  not  be  inaptly 
termed  a  tallow.  The  method  of  preparing  this  roateriaJ  is  simply  to  boil  the  fruit  in 
water,  when  the  tallow  is  soon  found  to  rise  to  the  surface  in  a  melted  state,  and  on 
oooHng  forms  a  solid  cake.  Thus  obtained,  the  piney  tallow  (piney  is  the  native  name 
of  the  tree  that  produces  it)  is  generaliy^  white,  sometimes  yellow,  greasy  to  the  toMch, 
with  some  degree  of  waxiness,  almost  tasteless,  and  has  a  rather  agreeable  odour.  It 
melts  at  a  temperature  of  97^^,  and,  consequently,  remains  solid  in  the  climate  of  India, 
in  which  respect  it  differs  from  palm  or  cocoanut  oil.  Wrapped  up  in  folds  of  blotting 
paper,  and  submitted  to  strong  pressure,  scarcely  any  oil  or  elain  is  expressed  to  imbue 
the  inmost  fold.  Its  tenacity  and  solidity  are  such,  that  when  cast  in  a  rounded  form 
of  nine  pounds*  weight,  the  force  of  two  strong  men  waa  not  sufiBcientto  cut  it  asunder 
with  a  fine  iron  wire ;  and  even  vnth  a  saw,  there  waa  conaiderable  difilculty  in  effect* 
ing  a  division.  When  manufactured  into  candles,  it  comes  with  fscility  from  the  moulds* 
thus  differing  from  wax,  which  does  not  readily  admitof  being  cast.    It  gives  as  bright 


164  AfttinaAL  iLLUMmATioir. 

a  It^t  as  tallow,  and  haa  an  adTantage  over  that  material  in  being  free  from  nnpleasant 
smell,  and  in  not  emitting  a  disagreeable  odour  when  extingnished.  It  unites  in  all  pro- 
portions with  wax,  spermaceti,  and  with  tallow,  and  forms  compounds  with  the  two 
former,  intermediate  in  their  melting  points. 

It  may  be  imported  in$o  this  country  at  less  than  one  fourth  the  price  of  wax ;  and, 
although  it  does  not  possess  all  the  advantages  of  that  substanee,  it  is  considerably  su- 
perior to  animal  tallow.  It  is  in  use  only  in  the  town  of  Mangidore  (province  of  Canara), 
and  is  there  employed  medicinally  as  an  external  application  for  braises  and  rheumatic 
pains ;  and  likewise,  when  melted  with  the  resin  of  the  same  tree,  il  is  used  as  a  sub- 
stitute for  tar  in  pasriog  the  bottoms  of  boats. 

607.  A  ligki  green  vegeUtbU  wax  is  common  on  the  Malabar  eoast,  which  is  easily 
blanched,  and  gives  a  toautiftd  light ;  and  it  is  thought  it  might  be  imported  with  ad- 
Tantage. 

606.  A  mineral  wax,  called  ozocerite,  found  at  the  foot  of  the  Carpathian  mountains,  is 
stated  to  be  used  in  Moldavia  for  making  candles ;  but  it  is  iniMor  to  bees'  wax,  and  is 
of  a  brown  colour,  but  may  be  bleached. 

609.  The  turpentine  ofJbr-4reee  is  used  for  burning  in  lamps  in  countries  where  it  is 
plentiful,  and  where  the  people  are  unacquainted  witii  the  manufacture  of  candles,  as  is 
the  case  in  the  Landes  in  the  south  of  France ;  but  it  gives  a  great  dral  of  smoke. 

610.  The  eeeential  oil  of  turpentine  gives,  also,  too  mnch  smoke  and  smeU  to  be  used  in 
lamps  by  itself  and  is  likewise  too  inflammable  and  volatile ;  but  s  mixtwe  of  turpentine 
and  alcohol  gives  a  dense  and  brilliant  light,  although  alcohol  by  itself  yields  a  feeble 
flame.  This  mixture  has  likewise  been  used  for  lunps  under  teakettles  and  tea-urns, 
with  incombustible  wicks  of  asbestos,  or  fine  wire,  or  cotton ;  it  is  cheaper  than  spirit 
of  wine  alone,  and  gives  no  stains ;  but  it  is  not  altogether  free  from  smeu. 

611.  Large  epUnlere  efreeinoue  wood  ara  used  in  many  countries,  and  have  been  used, 
no  doubt,  from  the  eariiest  periods,  among  the  lower  classes,  instead  of  candles.  This 
is  frequently  done  in  Ireland,  where,  in  the  bogs,  large  quantities  of  pine  are  found  deeply 
buried,  and  which  have  lain  there  for  many  ages :  when  dug  up,  these  are  readed  like 
laths,  and  dried,  when  they  bum  readily,  giving  a  good  deal  of  flame  and  light,  and  are 
used  in  their  dwellings  by  multitudes  of  the  peasantry,  particularly  in  the  province  of 
Ulster.  Similar  slips  of  resinous  wood  are  used  also  in  North  America,  and  in  the  High- 
lands of  Scotland. 

SbcT.  VI. — ^BXTUKIIfOUS  IDBSTANCBS  UBBD  FOB  UOBT. 

612.  Bitumen  u.  a  very  inflammable  etdelanee,  and  is  extensively  employed  in  some 
countries  for  procuring  light  by  burning  it  in  lamps.  It  is  a  natural  substance  fmuid  in 
two  states,  petroleum  and  naphtha.  These  issue  from  the  evth  in  springs,  and  are  col- 
lected in  weUs.  Petroleum  is  blackish  brown,  about  the  consistence  of  common  tar,  and 
has  a  strong,  disagreeable  odour.  Naphtha,  when  pure,  is  colourless,  and  thin  as  water, 
but  having  the  same  bituminous  odour  as  petroleum.  It  is  more  rare  than  petroieom ; 
and  the  latter  is  supposed  to  proceed  from  the  naphtha  having  imbibed  oxygen  from  the 
air.  Pure  naphtha  consists  of  only  hydrogen  and  carbon,  without  any  oxygen ;  but  the 
latter  element  is  one  of  the  constituents  of  petroleum.  N^pJUha  is  highly  volatile  and 
inflammable ;  it  may  be  procured  from  petroleum  by  distillation,  and  appears  to  have  tlie 
same  relation  to  it  as  the  essential  oil  of  turpentine  has  to  the  crude  turpentine  as  il 
comes  from  the  tree.  Both  these  fluids  are  found  in  vast  abundance  in  Persia  and  the 
Birman  Empire,  where  they  are  the  only  substances  burned  in  lamps  for  light.  They 
are  likewise  met  with  in  some  parU  of  Italy,  and  are  employed  for  this  purpose  in  tte 
city  of  Genoa,  Modena,  &c.  The  wells  of  petroleum  in  the  Birman  Empire  are  said  to 
yield  400,000  hogsheads  annually.  Naphtha  aflfords  a  bright  white  flame,  but  the  bttn- 
minous  odour  is  unpleasant 

613.  Lately  a  liquid  has  been  procured  h  dietillation  from  coal  tar^  having  moat  o/  the 
properttee  of  naphtha,  and  which  is,  indeed,  nearly  identical  with  that  substance :  it  ia 
employed  as  the  solvent  of  caoutchouc,  and  it  is  Ukewise.used  for  burning  in  a  peculiar 
lamp ;  but  it  has  a  disagreeable,  bituminous  odour.  This  coal  naphtha  must  not  be  omt- 
founded  with  the  true  naphtha  mentioned  above. 

Another  substance  is  frequently  sold  under  the  name  of  naphtha,  which  is  procured  by  the 
distillation  of  wood,  in  the  process  of  making  ac«tic  acid  or  wood  vinegar,  and  is  known 
to  chemists  by  the  name  oi  pyrcUgneous  ether,  and  sometimes  by  that  of  pyroxilic  spirit 
It  is  highly  inflammable,  more  volatile  than  spirits  of  wine,  and  bums  very  well  in  a 
spirit  lamp :  being  cheaper  than  spirits  of  wine,  it  is  sometimes  used  instead  of  it  for 
lamps ;  but  what  is  advertised  as  naphtha,  at  7s.  6d.  a  gallon,  is  said  to  be  a  mixture  of 
this  with  oil  of  turpentine.  It  affords  a  flame  clear  and  brilliant,  and  has  the  advantage 
of  not  giving  any  smoke,  nor  causing  greasy  stains  by  dropping.  <— "»e 
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CHAPTER  in. 

OANDLKS. 

614.  CAiffDLif,  ^rom  their  portability  and  other  qoalitiea,  aopply,  upon  the  whole,  the 
moat  coDTenieDt  and  the  moat  general  mode  of  obtaining  artificial  light  for  domeatio 
parpoaea.  Until  lately,  two  aiibatancea  only,  wax  and  tallow,  were  known  aa  materiala 
for  candlea ;  apermaceti  waa  next  introduced,  and,  at  preaent,  Yarioua  aubatancea,  aa 
atearin,  dec.,  are  added. 

SbCT.  I. — ^WAX  OAftDLMB. 

615.  The  making  of  wax  candles  is  seldom  attevmted  va  domesHe  economy  in  this  comi' 
try.  There  are  three  methods  of  making  them :  1.  fiy  hand ;  2.  by  the  ladto  ;  and,  8.  by 
drawing. 

616.  In  the  first  method,  the  wax  ia  firat  aoftened  and  worked  well  by  hand  in  a  kettle 
of  warm  water ;  it  ia  then  taken  out  in  pieces,  and  gradually,  bit  by  bit,  diapoaed  round 
a  cotton  wick  alightly  twisted,  which  is  hung  upon  a  book  in  the  wall,  beginning  at  the 
bottom,  and  proceedins  to  the  upper  part.  To  prevent  the  wax  from  adhering  to  the 
hands,  they  are  rubbed  over  with  oUyo  oil  or  lard.  When  the  candlea  have  acquired  a 
sttflicient  size,  they  are  made  perfectly  round  and  smooth  by  rolling  them  upon  a  table 
of  faard  wood,  with  a  board  made  of  box,  that  is  kept  constantly  moistened  with  hot  wa- 
ter, to  prevent  the  adhesion  of  the  wax.  This  method  is  employed  in  domestic  estab- 
lishments in  warm  climates,  where  people  often  make  their  own  candles. 

617.  In  making  wax  candles  by  the  ladle,  the  wicks  are  suspended  from  a  abort  rod,  or  ft 
circle  of  iron  orer  a  tinned  copper  Teaael,  containing  melted  wax ;  a  large  ladlefhl  of 
this  ia  poured  gently  and  repeatedly  on  the  topa  of  the  wicka,  till  the  candles  hkve  ac- 

J|mred  a  proper  jsize :  they  are  then  rounded  and  amoothed  by  rolling  on  a  table  aa  he- 
ore  mentioned. 

618.  The  third  method,  hy  drawing,  ia  uaually  employed  when  candlea  are  manufactured 
upon  a  great  acale.  The  wicks,  in  great  lengtha,  are  made  to  go  through  a  Teasel  of  wax 
Kept  melted,  and  aa  they  come  out  of  the  wax,  they  paaa  through  holea  in  a  plate  of  metal 
in  the  way  that  wire  is  drawn,  only  instead  of  passing  them  throuffh  holes  each  one 
amaller  llian  the  other,  they  are  passed  through  holes  succeaaivdiy  larger,  the  candlea 
increasing  in  size  by  being  drawn  again  and  again  through  the  melted  wax.  These  long 
cylinders  are  afterward  cut  into  the  proper  length  for  candlea. 

619.  Ill  France  the  wax  candle  ia  termed  bougie,  to  distinguish  it  from  the  taDow  can* 
die,  called  chandelle.  Spermaceti  candles  are  bougies  diaphanes.  The  beat  wax  candles 
are  made  at  Le  Mana,  and  have  hence  been  named  Bougies  de  Mans, 

690.  Wax  tajpers  are  of  two  kinda.  The  first  are  Ivger  than  a  candle,  and  uaed  in 
church  aolemmtiea,  funeral  processions,  dec.  The  use  of  lights  in  religious  ceremonies 
ia  of  long  standing.  The  ancienta  used  them  in  their  sacit&cea ;  and  they  were  intro- 
duced into  Christian  churchea  probably  from  the  neceaaity  of  procuring  artificial  light 
where  the  windows  were  very  small,  and  before  glass  came  into  general  use.  They  are 
still  much  employed  in  Roman  Catholic  churches.  The  wicks  of  tapera  are  made  of 
hiJf  cotton  ana  half  flax,  and  the  wax  is  poured  on  them  by  a  ladle,  repeatedly,  until  tbey 
have  acquired  aufBcient  thickness.  They  are  then  rolled,  while  a  little  aoft,  upon  a 
amooth  table.  Small  wax  tapers  are  drawn  in  the  aame  manner  aa  wax  candlea,  and  af- 
terward made  up  into  coila,  for  various  domestic  purposes. 

SSOT.  IT. IPSaitAOBTI  OAHDLIS. 

)1.  SpermaeeH  candles  art  of  modem  manufaeture.  The  nature  of  the  subetatice  has 
been  aheady  described.  They  nearly  resemble  those  of  wax  in  their  qualities :  they  are 
amooth,  witii  a  fine  gleaa,  almoat  semi-transparent,  and  of  a  ailvety  white,  while  those 
of  wax  have  alwajra  a  alight  tint  of  yellow.  When  genuine,  drops  of  spermaceti  leave 
no  stain.    They  are  cheaper  than  the  beat  wax. 

SsOT.  III. — TALLOW  OAimLSi. 

For  the  nature  of  tallow,  aee  Sect.  4,  Chap.  II. 

6M.  Tallow  candles  are  of  two  kinds :  the  one  dipped,  the  other  moulded.  The  mann- 
fteture  of  these  is  very  difllhrent,  excepting  what  relates  to  the  melting  of  the  tallow, 
and  making  the  wick,  which  ia  neariy  the  aame  in  both.  The  wicka  are  made  of  apun 
ootton,  loosely  twisted,  and  prepared  in  hirge  balla.  The  manufacturer  puts  three  or 
four  or  more  threads  together,  according  to  the  intended  aiie  of  the  wick,  and  euta  them 
off  to  the  proposed  length  of  the  candle. 

SiTBSBCT.  1. — Dipped  Candles. 
688.  In  making  dipped  candles,  the  cotton  wick  ia  pulled,  made  straight  and  smooth,  and 


AlTirtCtAI.  tLLUMKATtOM. 

■ :  then  pat  on  the  brcMelk- 
..  „  ji  inch  JD  diameter,  and 

about  three  feet  long.  The  difTRrent  kinds  of  tallow  being  weigh- 
I  ed  and  mixed  in  Ihcir  due  proportion,  are  cut  or  backed  into  pie- 
eca,  and,  to  be  mclled.  are  ihrown  into  a  pot  or  boiler,  having  a 
cavit;  or  some  depth  running  round  the  top,  lo  previ^nl  the  ac- 
cident of  its  boiUng  over,  which  would  be  dangerous  frotn  its 
Ffg.  N.  catching  fire.     Being  melted  and  akimmed,  a  certain  qaantilj  or 

water  is  thrown  in,  proportioaed  to  that  of  the  tallow,  for  the  purpose  of  precipitating  la 
the  bottom  the  impantiea  that  escaped  the  skimnier.  The  tallow,  however,  intended  (br 
the  Brat  these  dips  must  have  no  water,  because  water  Imbibed  b;  the  dr;  wick  wouM 
make  the  candles  spit  and  crackle  in  tbe  burning.  The  tallow,  than  prepared,  maj  be 
nsed  alter  it  has  stood  three  houra.  It  is  then  drawn  off  through  a  aieve  into  a  rat  or 
cistern,  supported  upon  a  stand,  having  a  amall  fire  beneath  to  keep  it  raelted.  Tbe 
workman  next  takes  two  or  three  broaches  with  wicks,  and  immerBca  them  carefiiUy 
in  the  tallow,  holding  them  over  the  vessel  to  drain,  and  hangs  thera  on  a  rack  till  the 
tallow  gets  hard.  They  are  then  dipped  a  second  time,  hung  up  again ;  and  the  aame 
«  third  time,  repeating  the  operation  till  the  candles  are  of  (he  required  thiclcaess. 
During  the  process,  tbe  vat  must  be  supplied  with  fresh  tallow  kept  at  the  proper  leiD- 
perature.  When  the  candle*  are  fintahed,  their  peaked  ends  or  bottoms  are  taken  otT; 
not  with  a  catting  instrum^it,  but  by  passing  them  over  a  flat  braien  plate  heat^  to  a 
proper  pitch  b;  a  fire  underneath,  which  melts  down  as  much  as  is  requisite.  In  man- 
nfactories  where  candles  aie  made  on  a  large  scale,  tbey  have  a  contrivance  by  which 
a  great  number  of  broaches  are  lowered  at  once  into  the  tallow,  and  raised  again.  IT 
the  wicks  of  candlea  are  badly  made,  and  oontain  loose  projecting  threads,  tbe  candles 
will  be  liable  to  have  wasters,  will  gutter,  and  the  light  will  be  variable  and  unstoadj. 
Waxing  tbe  wicks  is  sometimes  used  a*  an  improvement,  and  tbe  light  is  thos  moia 
equal  and  steady :  it  coata  a  little  more ;  the  wick  is  thus  neceasarily  thinner,  and  tba 
candlea  scarcely  give  so  good  a  light  a«  tbe  common  dipped  candles,  if  well  made. 
They  are,  however,  more  elegant,  and  approach  nearer  to  a  wax  candle. 
ScBiccT.  i.—MimU  ComiU*. 
SSi.  Mndi  ttmdU*  mrt  mtdt  Amm  ;  The  mould*  are  cylinders  of  pewter,  having  tbe 

f ^  inside  diameter  Ibe  size  of  the  candlea  required ;  and 

one  end,  that  on  which  the  candle  is  to  be  lighted,  is 

^         contracted  into  the  fons  of  a  cone,  c,  Jg.  100,  having 

jfer     *n  aperture  only  1^^  enough  to  admit  the  wick. 

£af     Tbe  cotton  wick,  properly  prepared,  is  then  paaaed 

\sM      into  the  mould,  and  a  piece  of  stiff  wire  is  (»ed  la 

^      assist  in  getting  it  through.    The  wick  is  doubled, 

and  in  the  V>op  there  is  run  a  amall  piece  of  wood,  d, 

which  is  laid  across  the  open  end  of  the  nuuld.     By 

polling  tbe  wick  light  at  the  conical  end,  it  may  be  ait 

justed,  so  as  to  be  placed  exactly  in  the  centre  of  tba 

mould;  and,  still  holding  the  wide  tight,  a  peg  iadiiT- 

en  into  tbe  middle  of  it,  at  the  conical  aperture,  to 

**■  '"■  secure  it  in  its  place,  and  atop  up  the  bottom  of  the 

mould.    When  the  wicka  are  exactly  adjuslod,  the  moulds  are  placed  in  the  frame  (, 

and  the  melted  tallow  is  poured  into  them,  and  allowed  to  get  quite  cold  a»l  bard :  a» 

ttc  tallow  gets  cold,  it  shrinks,  and  leaves  a  hollow  at  the  top  of  the  mould,  which  r*- 

qnires  filling  up  with  more  melted  tallow.     The  pegs  at  the  bottom  are  now  taken  out, 

and  the  candles  are  drawn  frota  the  moulds.     If  they  do  not  draw  readily,  plunge  the 

moajd  for  an  instant  into  hot  water,  and  tbe  c««dlas  will  oome  out  M*ily.    Some  Ueacta 

or  whiten  Iheir  candles,  by  hanging  them  out  in  the  dew,  or  earliest  rays  of  the  Km,  far 

eight  or  ten  days,  care  being  taken  to  screen  them  in  the  daytime  from  the  heat,  and  in 

tbe  night  from  rain,  by  waxed  clotbe.    Upon  the  whole,  mnny  persons  fiwl  it  Im*  troubta 

to  make  mould  than  dipped  candles. 

6S6.  Toilow  candiet.  kIuh  mU  node,  af  good  tailmii,  raitl  itcoaaahtim  for  ■  imtg  tnu, 
and  wiU  keep  for  two  yearn.  When  laid  np  for  store,  they  Bhould  be  preserved  from  the 
atmosphere ;  and  it  is  found  agood  practice  to  keep  themooverad  op  with  bran.  Licht 
taraa  them  yeUow,  tboagh  it  wbitens  wax.  The  storeroom  should  be  eooL  andfree 
fiom  damp,  as  thia  mildswa  them,  and  omases  them  to  gutter.  Tber  are  better  for  be- 
iiV  kept  to  six  or  t^gbt  nonth*. 

Smt^ighu  are  m»le  in  the  same  way  aa  dipped  orndtaa,  only  hBTii«  the  pith  of  a 
nsh  for  awwkinMcad  of  cotton;  they  require  no  snuffing,  as  the  bDmed  wick  falh  off 
as  the  tallow  consumes ;  hence  they  are  used  to  bttm  all  night  in  bedahambere  Verr 
Aman  /.Artfin  ^rlM  will  answer  the  DnmoBn.  nrul  nn>  ickaa  w«ki»  «... .. . ■_  _  ^_  .■.  _ 


^  OAHDLSe.  167 

626.  Composiiion  eandUt  are  a  kind  lately  introduced,  and  whicli  originated  chiefly  in 
consequence  of  the  researches  made  about  twenty-five  years  ago  by  the  French  chem* 
ists,  Chevreuil  and  Bracconot,  respecting  the  nature  of  tallow  and  other  fatty  sub- 
stances. Tallow  was  formerly  regarded  simply  as  fat,  or  a  uniform  and  solid  oil ;  but 
it  has  been  shown  (as  we  have  stated  already)  to  consist  of  two  substances :  a  solid  fat, 
which  is  called  Weorin,  from  the  Greek  word  for  suet ;  and  a  liquid  fat»  named  elain,  from 
the  Greek  word  for  oil,  the  former  being  in  the  largest  proportion. 

627.  Stearin  i*  the  chief  ingredient  in  suet,  lard,  and  butter,  and  is  the  cause  of  their 
solidity ;  whereas  oils  contain  a  much  larger  proportion  of  elain,  and  hence  they  are 
fluid.  These  two  principles  may  be  easily  separated  from  each  other,  and  a  suople  ex- 
periment will  exhibit  the  truth  of  this  statement.  If  fat  be  exposed  to  a  considerable 
degree  of  cold,  and  then  pressed  between  some  folds  of  unsized  paper,  the  latter  win 
absorb  the  elain,  and  the  stearin  will  remain.  Having  thus  collected  a  quantity,  press 
the  paper  under  water,  and  the  elain  will  float  on  the  surface  as  an  oil.  The  stearin, 
by  proper  management,  from  its  beautiful  colour  and  consistence,  was  found  to  be  a 
veiy  elegant  material,  and  better  adapted  for  making  candles  than  taUow.  The  elain 
is  admirably  suited  for  oiling  the  wheels  of  watches,  or  other  delicate  machinery,  since 
it  does, not  thicken  or  become  rancid  by  exposure  to  the  air,  and  requires  a  cold  of  20^ 
Fah.  to  freeze  it. 

But,  notwithstanding  the  superiority  of  stearin  to  tallow  for  making  candles,  the  ex- 
pense of  separating  it  by  mechanical  means  alone  was  found  to  be  too  considerable. 

628.  In  1826,  M,  Gay  Lussac,  a  French  ehenuMt,  took  out  a  patent  in  England  for  an 
improvement  in  candles  from  the  above  principle,  combined  with  the  following :  When 
tallow  is  mixed  with  an  alkali,  as  potash,  soda,  or  lime,  it  is  saponified,  or  made  to  form 
soaps ;  and  when,  by  the  action  of  an  acid,  such  as  the  sulphuric  or  muriatic,  these  new 
combination!^  are  decomposed,  the  fats  reappear  in  the  altered  form  of  stearic,  margaric, 
and  oleic  acids ;  the  first  being  harder  than  tallow,  and  of  a  texture  resembling  sperma- 
ceti, the  latter  being  fluid  like  oil. 

By  certain  chemical  management,  and  the  action  of  a  powerful  press,  Gay  Lossae  was 
enabled  to  separate  the  oleic  acid  from  the  stearic  and  marganc ;  and  the  two  lat|er 
were  found  to  be  an  admirable  material  for  candles,  which  were  accordingly  made  and 
known  by  the  name  of  ttearin  candles^  the  only  objection  to  which  was  their  expense, 
though  less  than  wax.  Another  advantage  in  these  candles  was,  th^t,  by  making  the 
cotton  wick  hoUow,  the  current  of  air  ascending  them  caused  the  wick  to  be  consumed 
without  the  necessity  of  snnffing. 

629.  To  diminish  the  expenae  of  the  stearin  candles^  other  manufacturers  employed  lime 
as  an*  alkali,  instead  of  the  potash  or  soda  used  by  Gay  Lussac,  by  which  stearic  acid 
is  procured,  but  not  in  a  state  quite  so  fit  for  candles.  According,  some  process  to 
harden  it  had  been  employed  by  them,  and  candles  made  of  stearin  and  certain  other 
ingredie^its,  with  which  the  public  was  not  well  acquainted,  had  been  in  use  fo?  several 
yesrs. 

630.  Forhtnately,  however,  of  late,  a  discovery  has  been  made  by  Mr,  Everitt,  thai  arsema 
had  been  employed  in  the  manufacture  of  some  of  the  candles  known  by  the  name  o( 
'*  composition  ;*'  and  this  subject  has  been  hivestigated  by  the  Medico-botanical  Socie- 
ty. They  have  proved,  by  experiments,  the  highly  deleterious  nature  of  the  arsenical 
vapours  which  are  given  ofl!*  by  the  combustion  of  such  candles,  and  put  the  public  upon 
its  guard  against  their  use.  Considering  how  generally  the  poisonous  nature  of  arsenic 
is  Imown,  it  seems  difficult  to  imagine  hotir  any  manufacturer  could  ventiffe  upon  suok 
a  practice,  the  danger  of  which  required  so  little  chemical  knowledge  to  perceive,  were 
it  not  certain  that  the  art  of  adulteration  regards  not  the  destruction  of  health,  nor  of 
life  itself.  Now  that  the  danger  of  usiqg  arsenic  has  been  so  completely  and  publicly 
pointed  out,  it  is  to  be  hoped  that  no  maiiafacturer  will  be  so  rash  and  unprincipled  as 
to  employ  it  in  candles. 

631.  It  has  also  been  stated  by  Chevrewl  and  others,  that  arsenie  is  not  nseessary  for  the 
pnrpose  to  which  it  was  applied,  and  that  a  small  quantity  of  wax,  and,  some  say,  of 
magnesia  or  chalk,  will  answer  the  purpose  of  hardening  4he  stearin. 

^2.  Candles  of  stearin,  or,  rather,  stearic  aeid,  and  a  small  quantity  of  wax,  are  accord- 
ingly made  in  London,  and  are  found  to  bum  nearly,  if  not  quite,  equal  to  wax,  though 
considerably  cheaper.    They  are  called  in  the  shops  stearin  wax,  and  also  eeratin. 

633.  Othar  eomposiiion  eandles,  some  of  which  appear  in  their  properties  to  be  in- 
termediate between  wax  and  tallow,  h«ve  received  a  variety  of  names  by  the  different 
makers,  all  of  which  are  evidently  calculated  to  mislead,  as  Oermmn  wax,  jtearl  wax,  if»- 
perial  wax,  Venitian^  adamantine,  moulded,  tropical,.  &c.  Of  the  exact  composition  of  these 
i|  is  impossible  io  speak  with  certainty,  as  it  is  kept  secret  by  the  makers.  Their  col- 
our is  generaUy  an  opaque  white ;  but  some  have  an  artificial  tint  of  pale  yellow,  to 
make  them  resemble  wax  candles.  They  have  the  advantage  of  burning  without  sfHiflT- 
ing,  and*  supposing  them  to  have  no  deleterious  ingredient,  ih^y  ass  osMhl,  being  abooft 
half  the  price  of  the  best  wax. 
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631.  Id  SabMClion  111.  we  gare  an  aecoonl  of  cocouot  oil,  which  n  not  llnid  enoiu^ 
in  our  climato  to  burn  in  lampi  without  a  particular  coatrifioce ;  ud  it  U  Bot  aoGd 
enough  to  be  foimed  into  caadlea. 

S3fi.  AdviiUgt  iMi  laJan  a/  tkt  iittorery  ef  Cktvreuil.  mud  a  ptiaU  tM*  UJcen  tut,  im 
I83S,  iy  Mr.  Saima,  far  ttptratmg  tlu  ilarat  front  Ikt  (nf|F  principU  of  t\t  cocmum'  inlk- 
(wt  Mpoiufeahon,  fur  the  purpoae  ofinBDufacluriag  candles.  The  following  ii  the  meth- 
od eidplojed  :  the  oil  ia  imported  of  the  consistence  of  lard  \  is  made  up  into  pieces  two 
(mi  lonf,ttiree  or  four  inches  wide,  and  an  inch  and  a  half  thick  :  these  are  wrapped  up, 
Snrt  in  Imen  and  then  in  sail  cloth.  These  packages  are  then  laid  side  by  side,  aod  sob- 
jeeted  to  a  hydraulic  press,  in  the  temperatare  of  about  00°  or  &S°,  bul  not  exceeding 
B0°.  The  oil  or  elain  will  come  through  the  cloth,  aad  the  stearin  will  remain.  Thia 
solid  portion  is  now  taken  out  of  the  bags  in  Ihe  press,  and  is  next  lo  he  pniiGed  from  the 
other  vegetable  principles  with  which  it  is  usuall;  combined,  such  as  fibre,  mucilage,  Ac. 
For  this  purpose  it  is  put  into  a  covered  boiler,  placed  in  a  water  bath  to  prevent  burning. 
There  ia  then  added  to  It  two  per  cent,  bj  weight  of  snipburic  acid,  dilated  with  six  put* 


allowing  them  to  settle  in  the  cold  state.  The  Bub«tauc«  thus  obtained  is  of  firm  oon- 
aiateoce,  and  rorm  an  eicelleni  material  for  candles.  The  candles  are  made  in  moalda 
in  the  usual  way.  They  bum  with  a  flame  nearly  equal  to  that  oTwaz,  certainly  giring 
more  light  than  the  same  sized  candles  made  of  tallow ;  nor  is  there  any  diHgreeatde 
odour.    They  are  not,  however,  equal  to  the  stearin  wax. 

BSfl.  T)it  tlant,  or  liquid  cacaaiaii  oil,  which  bas  been  pressed  throogh,  is  porifiei]  by 
mixing  with  it  from  one  to  two  per  cent,  of  common  sulphuric  acid,  and  agitating  it  in  a 
vessel  like  a  barrel  chum.  When  drawn  off,  it  has  a  dirty  whitish  appparance ;  but  when 
allowed  to  rest,  a  scum  rises  to  the  surfkce,  which  is  removed,  as  well  as  a  sediment 
which  lalla  to  the  bottom,  leaving  the  oil  nearly  clear,  and  fit  for  burning  in  ordinary 
lamps,  and  other  purposes. 

SaoT.  VI. — fauiib'i  otRDLas. 

«ST.  These  are  altogether  a  very  iogenions  invention,  not  requiring  to  be  anolIM. 
Tie  candiit  an  madt  of  lalioa.  To  form  them,  to  a  portion  of  the  Strands,  aboot  B  tenth 
port  of  them,  ia  appbed  a  portion  of  bismuth  in  a  finely  divided  meiallic  state,  or  else  the 
nitrate,  or  any  other  similar  preparation  of  bismuth.  The  portion  of  the  wick  thtu  pre- 
pared is  sarrounded  by  more  slrends,  till  it  becomes  half  the  thickneas  required  for  the 
wick,  which  is  the  ordinary  thickness  of  a  tallow  candle.  This  prepared  wick  is  then 
cut  into  lengths  twice  as  great  as  that  of  the  proposed  candle.  The  wick  is  neit  twist- 
ed spirally  round  a  thick  steel  wire,  hi  contrary  directions.  A  notch  is  made  in  the  lower 
end  of  the  wire  to  receive  the  middle  of  tbe  wick,  and  the  npper  end  is  bent  into  a  rec- 
tangolar  loop  to  retain  the  two  ends  of  the  wicka  together,  and  to  facilitate  iu  removal, 
when  the  making  of  the  candle  is  completed,  which  u  to  be  eflbcted  either  by  monlding 
or  dipping,  in  the  naual  manner.  The  eonaequence  of  this  consttttction  of  Ute  wick  is, 
that  the  two  halves  ouil  over  to  dlBerent  sides,  sa  is  seen  at  a,  j(f.  101,  each  half  pn- 


ieeting  out  so  (ar  ae  to  get  l«TOnd  the  flame,  and,  of  OOBTSO,  ooming  tato  the  air,  br  irtitah 
it  U  consumed  and  reduced  to  asbss,  while,  at  tbe  sane  time,  do  eaitonaceow  laaUar 
seMes  upon  it.    Snoffing  is,  therefore,  alK^ether  annecessaiy. 

6S8.  T*«i«<«.idi«p«"'-7«^*^y'^.»««<«y«r*^  sod  always  of  tbe  sBinobrWrt- 
Be«.  From  the  wick  being  dooble.  it  gives  abioM  the  eflto  of  two  flames  imiled,  ud 
the  air  having  aocoss  to  the  centre,  haa  the  eBbct  of  consuming  the  smoke 

ese.  ft  i.  (0  If  obtara  tluu  P^mtVt  jiatnt  U  for  the  candles  jnst  dewribed.  bat  not 
fiw  the  cwidleatick  In  which  il  ts  used :  thia  it  made  by  variooa  persons.    Id  order 
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that  the  flame  may  alwajt  be  at  the  aame  height,  the  candle  ia  inreaaed  upward  by  a 
apjral  spriiig  ft,  io  the  mamier  of  a  coach  lamp.  In  theae  candleaticka  the  apring  ia 
uauaUy  concealed  in  a  brass  tube,  as  at  e  and  <{,  abd  the  candle  is  also  put  into  the  same 
tube,  which  is  the  most  elegant  arrangement :  but  an  inconyenience  sometimes  attends 
those ;  the  tallow  is  apt  to  run  down  and  dog  the  spring,  and  the  servants  seldom 
know  how  to  clean  it  out.  In  the  arrangement  aa  at  a,  the  candle  being  outside,  this 
accident  cannot  happen ;  but  it  is  much  less  elegant 

640.  Some  add  a  eylindrieal  glass  round  iheJUme,  and  orer  that  a  ground  glaaa  ahade. 
This  prevents  the  flickering  of  the  flame,  which  is  so  troublesome,  and  ooncealB  the 
light  Arom  the  eye.  The  candlesticka  are  made  of  very  elegant  patterns ;  <  ia  «  can- 
dteatick  of  thia  kind  adapted  for  carrying  about ;  and/ is  a  bracket  candlestick.  They 
are  likewise  made  with  double  lights,  and  for  suspenoing.  This  invention  ia,  perhapa» 
on  the  whole,  the  most  convenient  and  elegant  iq;>paf  &t<u  ^®  ^^^  ^^^  giring  light  in 
reading,  or  for  lighting  a  amaU  room. 

641.  Mr.  Palmtr  has  also  tnade  amdUs  of  this  comstrtietiamf  ofiL  nmeh  larger  Me^  whidi 

he  caUs  magnum  canoU  lampt^  Jig.  lOS.  These  are  calculated,  in 
many  cases,  to  supersede  the  taUe  lamp,  aa  one  of  them  is  suffi- 
cient to  light  a  moderately-aized  room.  They  aave  a  great  deal  ef 
trouble  in  trimming,  and  have  an  advantage  in  point  of  cleanlineaa. 
Of  magnum  candlea  some  have  four  wicks,  and  tiieae  are  aaid  to  laat 
eight  houra,  giving  a  light  equal  to  Argand'a  lamp.  There  are  also 
shorter  candlea  with  three  wicka,  that  give  half  the  li^t,  and  laat 
the  same  time.  His  common  metallic  single  wicks,  e.  Jig.  101,  are 
eight  to  the  poond,  last  eight  hours,  and  give  the  light  of  an  ordinaiy 
mould  candle ;  with  double  wicks,  six  to  the  pound,  a,  e,  and  d,  the 
light  of  two  candles,  and  last  five  hours  and  a  half.  The  price  is 
eleven  pence  per  pound.  He  likewiae  makes  other  varieties ;  and 
some  of  these  candles  are  of  stearin,  which  are 
proper  for  a  warm  atmosphere. 

648.  The  SoHo  candle  lamp,  invented  by  Crosse 
and  Blackwall,  Jig.  103,  is  made  hollow,  aad  a  wick 
ia  contrived  to  move  up  or  down  through  the  can- 
dle, so  as  to  make  that  part  of  the  wick  above  the 
surface  of  the  tallow  higher  or  lower,  thus  in- 
creaaing  or  lessening  the  consumption  of  tattow, 
and,  consequently,  the  light.  The  candle  is  con- 
tain|d  in  a  hollow  stem  with  a  spiral  spring,  in  the 
same  manner  as  Palmer's,  which  keeps  it  alwaya 
at  the  same  height ;  and  the  wick  is  elevated  or 
Fig.  101.  depressed  by  means  of  a  rack  and  pinion  at  the 

bottom,  moved  by  the  nut  a ;  by  bringing  the  wick  down  enough,  the 
light  can  be  extinguished.  With  candles  fbur  or  two  to  the  pound,  it 
is  said  that  more  light  is  given  than  by  the  same  weight  of  candlea 
burned  in  the  common  way.  The  smoke  is  also  destroyed  by  the 
form  of  the  glass  cylinder  put  over  the  flame ;  by  means  of  the  con- 
traction of  the  glass  at  the  lower  part,  the  air  is  made  to  impinge 
upon  the  flame,  and  thus  cause  the  combustion  of  what  would  other- 
wiae  escape  as  amoke.  Besides  this  cylinder,  there  may  be  a 
ffround  glaaa  moon.  The  Soho  candle  lamp  is  an  admirable  "  table 
uunp." 


^.101. 
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643.  The  Chinese  have  a  kind  of  candle  about  half  an  inch  in  diameter,  which,  in  Can- 
ton, is  called  a  "  lobstock.'*  l^e  wick  is  of  cotton,  wrapped  round  a  small  stick  or 
branch  of  the  bamboo.  The  body  of  the  candle  is  of  white  tallow ;  but  the  external 
part,  to  the  thickness  of  one  thirtieth  of  an  inch,  consists  of  waxy  matter,  coloured 
led.  This  covering  of  wax  gives  a  considerable  degree  of  solidity  to  the  candle,  and 
prevents  guttering,  because  it  is  less  fusible  than  the  tallow  itaelf,  and  therefore  a  ci^ 
13  formed,  whidi  holds  the  melted  tallow. 

644.  Similar  candles  have  been  made  at  Munich,  with  wicks  of  light  wood,  covered 
neatly  with  unspun  cotton ;  these  have  been  found  to  bum  very  steadily,  and  not  to 
run :  but  they  are  troublesome  to  snuflT,  which  must  be  done  with  sharp  scissors,  uiA 
they  do  not  appear  to  possess  advantagea  to  counterbalance  so  great  an  inconvenience. 

645.  CandUs  with  hollow  wicks  have  been  tried,  which  appear  to  promise  the  advan- 
tage of  giving  more  light  by  a  supply  of  air  to  the  centre  of  the  flame,  in  the  same  way 
as  in  Argand's  lamp,  but  they  are  little  used. 

646.  Cobler*s  candles  are  made  with  double  wicks.  It  waa  suggested  by  Dr.  Franklin 
that  the  flames  of  two  candles,  brought  almoat  into  contact,  gave  more  light  than  when 
both  were  separate.  Upon  this  principle,  double-wicked  candles  give  a  great  deal  of 
light.  Y 
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647.  Perfumed  eaniUe  «re  made  tn  Paris.  The  tallow,  paiified,  is  mn  into  iRidrati  of 
water  distuled  from  aromatic  herba,  as  laTender,  thyme,  roeemary,  &c.  The  taOow 
and  water  axe  then  beaten  together,  and,  after  fortj-eight  honra,  they  are  separated  bj^ 
means  of  a  water-bath,  when  the  tallow  wiU  be  found  to  hare  imbibed  the  perfumes. 
Tlie  wicks  are  first  coated  with  wax  and  spennaceti,  and  a  small  quantity  of  ^um  Ar* 
abic ;  wax  and  ahmi  are  incorporated  with  the  taflow  before  it  is  noured  mto  the 
moulds.  Effectually  to  prevent  them  from  greasing  the  fingers  in  handling  them,  they 
are  covered  over  with  a  Tarnish  of  gloyer's  size,  gum,  and  alum.  Candles  made  in 
this  manner  are  nearly  equal  to  wax. 

648.  Before  tie  duty  on  eandU*  was  repealed  in  1831,  tallow  chandlere  were  obliged 
to  take  out  an  annual  license ;  they  were  likewise  subject  to  a  variety  of  revenue  reg- 
idations,  and  private  persons  were  not  allowed  to  make  candles,  which  chedtod  ex- 
periments ;  but  at  present  eveiy  one  may  make  his  own  candles. 

649.  The  Jlambeau  differs  from  the  taper  in  having  several  wicks,  generally  foor, 
#hJch  are  covered  with  wax.  These  are  first  made  into  small  tapers,  which,  being 
liaid  together,  more  wax  is  poured  round  them  to  unite  them  together.  They  are  altar- 
ward  smoothed  by  rolling. 

660.  Torches  are  also  used  for  similar  pnipooes,  but  are  lights  of  an  inferior  kind. 
The  ancient  torch  appears  to  have  been  lenned  of  wooden  slips,  or  straight  branehes 
bound  together  by  rope,  the  inside  being  filled  with  flax,  tow,  or  other  fibres,  impreg- 
nated witti  pitch,  roain,  wax,  oil,  or  other  infiammable  substances.  Some  m^jfirtrtiftB 
of  a  construction  of  this  kind  is  stiH  used  in  different  countries. 

SlOT.  Ylll.  —  HAITAOBMMT  OV  OAMDIBS,  AUD  COVFABlSOlT  HTWCBir  THOtI  OF  WAX  AH9 

TALLSW. 

651.  To  ufidereiand  this  toeU,  it  is  neoessaiy  to  enter  rather  minutely  into  the  snbjeol 
of  the  qualities  of  the  several  materials,  and  some  circumstances  respecting  the  com- 
bustion of  candles.  The  difference  between  the  burning  of  wax  and  tallow  candlee 
depends,  in  a  great  measure,  upon  the  different  degrees  of  fusibility  of  these  two  sub- 
stances ;  tallow  being  fusible  with  less  heat  than  wax.  If  we  observe  a  candle  when 
it  IS  burning,  we  find  that  a  cup  is  formed  round  the  wick,  the  rim  of  which  is  owing 
to  the  wax  or  tallow  being  farther  from  the  flame  at  that  place  than  close  to  the  wick, 
and  therefore  being  less  exposed  to  heat.  This  cup  is  filled,  or  neariy  so,  with  the 
melted  material,  which  is  thus  ready  to  be  drawn  up  by  the  capillaiy  attraction  of  the 
wick. 

652.  A  candle,  therefore,  though  aoparerUly  very  simple,  is  so  far  curious,  that  it  is,  in 
fact,  a  kind  of  lamp  that  continually  keeps  melting  its  own  coiirt>u8tible.  If  the  flame 
should  melt  more  Uian  it  can  consume,  it  is  evident  that  the  melted  matter  would  a&> 
cumulate,  and  at  last  overilow  the  cup,  which  does  take  place  in  what  is  termed  the 
guttering  of  the  candles.  Now  the  thinner  the  wick  the  less  fluid  it  will  draw  up :  and 
it  ia  also  evident  that,  the  more  fusible  a  substance,  the  more  will  be  melted  at  the 
same  distance  from  the  flame.  If,  therefore,  a  wax  candle  and  one  of  tallow  were 
both  made  with  wicks  of  the  same  size,  and  if  the  wick  of  the  wax-light  were  properij 
proportioned  to  the  consumption,  that  of  the  tallow-candle  would  not  be  able  to  draw 
up  and  consume  all  the  melted  tallow,  which  would  exceed  the  melted  wax,  firom  the 
greater  flisibility  of  the  fonner. 

653.  It  is  necessary,  therefore,  to  make  the  wide  of  the  tallow-candle  thicker  than  that  of  the 
wax  candle,  to  enable  it  to  consume  a  sufliciency  without  the  cup  overflowing.  But  we 
have  explained,  when  describing  flame  and  the  burning  of  lamps,  that  a  thidt  wick  oe- 
casiona  a  good  deal  of  smoke,  from  the  escape  of  the  unburned  carbon  vapour  in  tiie 
interior  of  the  flame.  The  great  size  of  the  wick  has  another  bad  eflfbct ;  for,  aa  it 
does  not  bend  on  one  side,  like  the  wick  of  a  wax  candle,  a  deposition  of  this  nnbumed 
carbon  takea  place  upon  it  as  it  lengthens,  and,  of  course,  projects  into  the  hollow  of  the 
fbme ;  and  at  last  it  becomes  covered  with  a  great  quantity  of  soot,  in  a  sort  of  fhngns 
or  mushroom  fonn,  that  still  farther  increases  the  evil ;  a  candle  in  this  state  does  not 
give  above  one  tenth  of  the  light  of  one  newly  snuffed.  It  is  necessaiy,  therefore,  to 
take  off  this  accumulation,  together  with  the  upper  part  of  the  wick,  now  lengthened 
by  the  diminution  of  the  tallow,  which  process  constitutes  the  snuffing  of  the  candle. 
If  the  progress  of  the  candle  be  observed,  this  is  easily  to  be  underwood.  It  buna 
wilJ^  a  bright  light  when  it  is  first  snuffed  of  a  proper  length,  because  there  is  very  lit- 
tle smoke,  the  flame  being  able  to  consume  nearly  all  the  fluid  that  is  drawn  up  ;  but, 
as  the  wick  lengthens,  more  fluid  is  drawn  up  than  can  be  consumed,  and  therefore  a 
large  portion  escapes  through  the  top  of  the  flame  in  the  form  of  smoke.  If  the  wick 
is  snuffed  too  short,  it  is  not  able  to  draw  up  and  consume  so  much  tallow  ma  is  melt- 
ed, and  therefore  the  latter  accumulates  tin  it  almost  extinguishes  the  light,  except  it 
be  relieved  bv  the  margin  of  the  cup  breaking  down,  which  is  generally  the  case  : 
then  the  candle  immediately  burns  with  unusual  brightness.  It  is,  therefore,  of  the  uU 
most  importance,  in  tallow  candles,  that  the  size  of  the  wick  and  the  thickness  of  the 
candle  should  be  accurately  proportioned  to  each  other. 


OANOIili.  171 

6M.  The  ymx  candle  mimiU  ef  a  emmUgr  mek  Akh  the  Mm»  eandUf  fi^m  ikt  kf«  fim- 

hlity  of  the  wax ;  for  a  large  wick  is  not  neoeasaiy  in  order  to  conrame  tlie  melted 
eontents  of  the  cap :  bat  we  showed,  when  treating  on  the  flali()oet  «f  Umpe,  that  the 
amaller  the  flame  the  brighter  it  is,  there  being  Jeast  unconaamed  Taponr  in  the  een- 
tre,  and  the  smaUest  flame  giyea  likewise  the  least  amoke.  The  anpariority  of  the 
wax  candle,  therefore,  consists  in  this :  that,  from  the  smaller  degiee  of  Inaibility  of 
wajL  than  of  tallow,  we  can  afibrd  to  make  the  wiok  of  a  wax  candte  thinner  in  propoi^ 
tion  than  that  of  a  tallow  candle,  the  flame  being,  at  the  aame  time,  man  hriUiaBt 
This  thinness  of  the  wick  also  causes  it  to  bend  of  itself,  till  its  eactreniitj  oomes  out- 
side the  flame,  and  then  the  part  which  projects  is  burned  to  ashes  by  its  contact  with 
the  air :  wax  candles,  therefore,  require  no  snuffing,  there  being  no  aocmnulation  on 
the  wick,  which  is  kept  short  by  being  burned  as  we  have  mentioned. 

0A6.  The  following  aegreee  of  fusibility  of  different  substances  wiO  point  ont  their  rel- 
ative advantages.  Pa&  oil  meUs  at  84° ;  tallow  at  92° ;  spennaceti  at  133° ;  and 
wax  at  166°. 

666.  The  fpoineae  of  candles  depending  upon  the  inferior  degree  of  (oaibility  of  the 
materia],  it  is  obvious  why  the  employment  of  too  much  mutton  iat,  or  kitohen  atuflT, 
deteriorates  thexn,  independently  of  the  bad  smell  of  the  latter ;  and  that  one  of  the 
modes  of  improving  candles  is  to  discover  a  material  of  the  least  liiaibilitj  oompa^ 
to  its  price. 

667.  The  disagreeable  smell  of  a  candU  or  lamp  carelessly  Uaien  oat  is  caused  by  the 
vapour  of  the  tauow  or  oil  rising,  fbi  a  few  moments,  firom  the  red-^hot  wiek,  and  escar 
ping  into  the  air  of  the  room  unbumed.  The  extinguisher,  by  fitting  close  ^  to  the  oi|p 
of  the  candle,  confines  this  vapour,  and  preventa  the  annoying  smdL 

668.  Candles  have  a  great  advantage  over  every  other  kind  of  Hgkt^  in^  tlfirir  gratU  poriabil' 
ity  and  cleanliness ;  and  they  are  free  from  the  great  trouble  oT  cleaning  and  trimming 
of  lampe.  Small  oil  lamps  are  now  made  very  portable ;  but,  if  of  the  simple  kind, 
they  always  give  smoke  and  smell,  except  the  oil  is  particularly  pure.  The  solar  lamp, 
to  be  afterward  described,  is  made  conveniently  smalL  It  has  not  been  found  practi- 
cable to  construct  the  Argand  lamp,  so  as  to  have  no  ^eater  flame  than  that  of  a  sin- 
gle candle,  nor  to  bum  so  little  oil  as  to  be  as  economical.  Upon  the  whole,  therefore, 
Snr  eooBomieal  and  ordinary  domestic  purposes,  no  other  light  is  found  so  convenient 
as  candles :  weU-made  dipped  candles  give  the  most  light  in  proportion  to  their  ex#> 
pense,  and  are  preferable  where  economy  is  considered :  mould  candles,  thongh  having 
a  better  appearance,  and  being  less  liable  to  run,  do  not  give  quite  so  good  a  hght. 

669.  The  wicks  of  candles  are  uauafly  made  of  cotton,  which  is  found  to  be  the  best 
material ;  other  materials  have  been  tried,  hut  without  producing  any  improvement. 

Some  have  thought  it  advantageous  to  steep  the  ootton  previously  in  6me-water,  in 
which  there  has  been  dissolved  a  considerable  quantity  of  saltpetre.  They  ahould  be  well 
dried  after  this  before  the  tallow  is  put  to  them.  Candles  so  prepared  ate  said  to 
afford  a  clearer  flame,  and  give  a  more  brilliant  light ;  the  combustion  of  the  wick  is 
so  complete  as  to  render  the  snuffing  of  them  nearly  superfluous  ;  and  ibej  do  not 
run  or  gutter. 

660.  IfaeandUbekeptrmliHingatanangle6f46'*,Jig.l9€,ftvmn- 
quire  no  snuffing,  beeaase  the  upper  extremity  of  the  wiek,  coming  into 
contact  with  the  atmosphere,  as  in  the  case  of  a  war4iandie,  ia  faomed 
to  ashes.  But  an  objection  to  this  is,  that  the  candle  is  apt  to  ran  and 
drop,  except  veiy  well  managed,  and  the  unsightty  appesraaee  wfll  pre- 
vent it  from  being  adopted,  except  on  particular  occaakMia,  when  the 
fact  may  be  made  useftil.  • 

661.  Smafersj  so  essential  a  domestic  implement  flnrelaaiiliness  and 
safety,  in  aU  classes  of  society,  are,  in  the  present  day,  of  gnat  vari- 
ety of  forms  and  prices.   Some  ancient  snoflhrs,  made  of  brus  of  very 

Fig,  104.  clumsy  construction,  have  been  preserved ;  a  figure  of  one  of  which 
may  be  seen  in  Hone's  **  Every  Day  Book,"  and  another  in  Hotohin'S  •*Hiataty  of  Dor- 
setshire.*' At  present,  snuffers  are  made  of  brass,  and  of  wrought  iron ;  immense  num- 
bers are  also  cast  immediately  firom  the  pig-metal,  which,  being  snbseipiently  annealed 
to  render  them  softer,  are  filed,  polished  with  emery,  or  bomished,  ao  aa  to  look  very 
well ;  and  aa  the  cutting  edge  does  not  soon  wear  away,  they  are  not  fll  adapted  for 
ose.  The  best  polisfebcd  snipers  are  made  of  cast  steel,  which  has  been  daoarbonated, 
that  it  may  bear  being  worked  with  the  hammer,  and  thus,  at  the  same  time,  retain  that 
compaetoess  of  grain  which  enables  steel  to  take  so  beautiful  a  polish.  Snuffers  are, 
in  reality,  a  kind  of  scissors,  constructed  to  cut  off  the  excrescence  which  acoumulates 
on  the  wick  of  the  candle  during  combustion,  retaining  the  snuff  in  a  box  or  cavity.  In 
the  very  cheap  snuffers  made  of  cast  iron,  there  is  no  contrivance  to  prevent  them 
firom  opening,  and  letting  the  snuff  fall  out ;  but  all  the  best  sorts  have  a  coiled  spring 
fixed  in  a  cell  in  the  shanks  where  the  rivet  is  placed,  to  keep  the  box  ekised  by  the 
cuttor  when  it  is  not  in  use.  This  spring,  however,  is  sometimes  so  onpleasantly 
pow^rfiil  as  to  cause  the  snuffers  to  open  with  difficulty,  or  it  beoosMi  too  weak  to 


173 


AETIFIGIAL  iLUTMIirATIOlf. 


answer  its  fwpose.  There  are  many  eontrivances  inrented  to  obriate  these  inooD- 
▼enienoes. 

HMaM*9  patent  mmfirt^  bf  the  rising  and  falling  of  a  steel  slide  or  cutter,  hides  and 
retains  Uie  kMR  in  the  box.  The  only  objection  to  this  ingenioos  method  is  the  disa- 
greeable snap  of  the  machinery  whenerer  it  is  used  :  it,  howeTer,  eflbctually  answers 
the  intended  parpose. 

66S.  iSmi^M- ersytsre  made  of  Tarions  materials.  The  cheapest  are  japanned.  They 
are  also  of  silTor,  and  j^ated,  and  of  papier-machte.  Some  are  made  of  polished  ste^ 
having  Tariovs  ornaments  etched  upon  theoL 

SxcT.  IX. — aaLATSTB  quAMTrmis  or  uoaf  raoK  tabxous  cardlbs  and  lamps. 

668.  Various  experiments  haye  been  made,  with  a  view  to  determine  the  reUtim 
nuauUie*  of  li^ht  ttOTorded  by  the  combustion  of  different  materials  in  candles  and  in 
tamps.  In  these  eneriments  economy  has  bean  chiefly  considered ;  but  in  fti»nft«tipy 
between  candles  and  lamps,  many  other  circumstances  jnresent  themselTos  to  our  no- 
tice :  such  as  the  great  portability  of  the  former,  and  their  small  heating  power,  as  weU 
as  the  small  expense  and  Tariety  of  candlesticks  compared  with  that  of  lamps.  Lamps 
that  bum  the  oil  witii  smoke  are  intolerable  in  good  apartments ;  and  Argand's  lamps, 
which  consume  their  smoke,  are  too  expensiye  for  ordinary  purposes.  On  the  other 
hand,  where  much  light  is  required,  axid  portability  is  not  an  object,  Argand*s  lamps 
hare  a  decided  adyantage  in  giving  no  smoke ;  and  their  light  is  then  economical. 

664.  It  wa$  obMcrved  ^  Ctmnt  Rumford  that  the  relatiye  weight  of  the  undermentioned 
inflammable  substances,  required  to  produce  an  equal  degree  of  light,  is  as  follows : 

A  good  wax  candle,  kept  well  snunbd,  and  burning  with  a  clear  bright  flame  .  100 
A  good  tallow  candle,  kept  well  snufi*ed,  and  burning  with  a  bright  name  .  .  101 
The  same  taUow  candle,  burninff  yery  dim  for  want  of  snuffing  ....  SS9 

Oliye  oil  burned  in  an  Argand*slamp 110 

The  same  burned  in  a  common  lamp,  with  a  clear  bright  flame  ....  ISO 

Rape  oil,  burned  in  the  same  manner 185 

Linseed  oil,  burned  in  the  ssme  manner 190 

Whale  oil  was  not  tried,  as  it  was  not  to  be  had  in  Bavaria,  where  the  count  then 
resided. 

665.  The  following  table  gwee  the  reeuU  of  enerimente  made  by  Dr.  Ure^  to  determim  the 
relative  inteneity  of  Sie  light,  and  the  duration  o/eeveral  eorte  oftaUow  candles  : 


SvBib«r  ia  a  fuma^ 


10  iboold  . 
lOdipiMd. 

SflMMlld. 

e    do.    . 

4    do.    . 

Aff«ndott 


DanttM  of 
aCaadla. 


5h.    «B. 
4     M 
0     SI 
7      H 
9     16 
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W«%|it  h 


671 


1160 

1767 
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in 
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]6t 
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611 


froj 
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I? 

66^ 


L%lit 


66 

s< 

60 
100 


•^oal  to 


6-7 

615 

0« 

6-0 

S-6 


Dr.  Ure  finiher  observes  that  a  Scotch  mntchkin,  or  one  eighth  of  a  gallon  of  good 
seal  oil,  weighs  6010  gn.,  or  IZ^  oa.  advoirdupois,  and  lasts  m  a  bright  Argand*s  Itmp 
11  houn  and  44  minutes.  The  weight  of  oil  it  consumes  per  hour  is  equal  to  four 
times  the  weight  of  tallow  in  candles,  8  to  the  pound,  and  3^  times  the  weight  of  tallow 
in  candles,  6  to  the  pound.  But  its  li^t  being  equal  to  that  of  5  of  the  tallow  candles, 
it  is  a  much  cheaper  illuminating  power  than  tallow  candles ;  the  exact  proportion  will 
depend  upon  the  materials  at  the  time. 

666.  It  ie  often  reqwired  to  determine  the  relatiwe  froportione  of  the  Ught  given  by  two 
illuminating  bodies ;  for  instance,  to  compare  the  degree  of  light  aSbrded  by  an  Ar- 
gand's taunp  and  candles ;  or  to  compare  the  light  of  two  diflTerent  kinds  of  candles  with 
each  other.  We  can  judge  pretty  well  by  the  eye  whether  two  lights  be  equal  or  not ; 
but  when  they  are  unequal,  it  is  not  possible  to  determine,  by  the  eye  alone,  in  what 
proportion  one  light  is  more  intense  than  the  other.  Instruments,  however,  capable 
of  effecting  this  have  been  invented,  and  these  sre  called  photometere.  The  simidest 
of  these  is  that  invented  by  Count  Rumford,  and  which  is  described  in  the  Phihwophi- 
cal  Transactions  for  1704,  though  one  invented  by  Prof  Leslie  is  still  more  delicate  ; 
but  Rttmford*s  is  more  simple,  not  requiring  the  purchase  of  any  instrument ;  and,  by 
experiments  of  Mr.  Nicholson,  it  has  been  shown  that  by  it  the  degree  of  illumination 
can  be  easily  ascertained  within  an  00th  or  00th  of  the  whole,  a  degree  of  accuracy 
sufllcient  for  all  ordinary  purposes. 

667.  We  therefore  deeeribe  the  Rumford  pikotometer  as  that  which  is  the  most  conve- 
nient for  Gommon  use.  Place  the  two  lights  that  are  to  be  compared  at  exactly  equal 
heights  upon  two  small  tables  or  stands  in  a  room  that  is  darkened,  and  let  a  flat  sheet 
of  white  paper,  or  a  white  cloth,  be  hung  up  at  six  or  eight  feet  from  the  fights  ;  if  the 
wall  be  msde  use  of  for  the  paper,  then  the  lights  must  be  six  or  eight  feet  from  the 
wall.    Take  now  a  small  cyl&ider  of  wood,  or  any  other  substance,  about  half  an  inch 


ITS 

I  in  diimeter  (for  the  end  sise  m  not  material),  and  hokt  it  up  between  the  lights  and 

the  paper,  and  aboat  three  incdiea  distant  from  the  latter.    It  is  endent  that  by  this 
I  two  shadows  will  fail  upon  the  paper,  oocasioned  by  the  two  lights.    If  the  lights  be 

I  exactly  equal,  the  two  shadows  will  be  of  the  same  degree  of  intensity  or  darnicss  ; 

but  if  one  light  be  greater  than  the  other,  then  the  sharows  will  differ  in  their  degree 
of  inteusity ;  that  k,  one  will  appear  darker  than  the  other.  By  moving  tike  cylinder 
farther  fiom  and  nearer  to  the  paper  this  difference  win  be  better  perceived.  It  will  be 
found  that  the  hgti  which  is  the  strongest  has  produced  the  darkest  shadow,  and  it  is 
necessary  to  bring  both  the  shadows  of  the  same  degree  of  shade  or  darkness :  to  effect 
this,  move  the  li^t  that  casts  the  strongest  shadow  farther  from  the  paper,  and  it  wfll 
seem  that  its  shadow  will  grow  fainter,  and  if  moved  too  far,  it  will  be  fainter  than  the 
other  :  keep  moving  it  b^kward  and  forward  until  both  shadows  are  exactly  of  the 
same  colour  or  intensity.  When  both  shadows  are  exactly  equal,  which  will  be  best 
judged  of  by  keeping  them  quite  dose  together,  measure  the  distances  which  the  lights 
now  are  from  the  paper.  Suppose,  for  instance,  that  the  weakest  light  should  be  4  feet 
from  the  paper,,  and  it  had  been  found  necessary  to  remove  the  stronger  one  to  8  feet 
from  the  paper  to  get  the  shadows  equal ;  square  the  two  distances,  that  is,  multiply 
'  4  by  4,  which  wUl  give  16,  and  8  by  8,  which  will  give  64 :  then  the  real  intensity  of 

^  the  stronger  light  will  be  to  that  of  the  weaker  light  in  the  proportion  of  64  to  16,  or  as 

'  4  to  1.   Instead  of  a  cylinder  of  wood,  any  object  held  up  will  do ;  and  this  method  of 

^  measuring  two  lights  is  so  simple,  that  it  x&ay  be  practised  by  any  person,  and  in  any 

place.    It  may  be  necessary  to  explain  the  cause  of  the  diffeitsnce  in  the  intensity  of 
^  the  shadows  produced  by  two  unequal  lights.    To  understand  this,  it  must  be  observed 

that,  though  we  speak  of  a  body  casting  a  shadow,  yet  a  shadow  is  not  anything  real, 
but  merely  the  part  that  is  deprived  of  light.  If  only  one  candle  or  lamp  had  been 
used,  there  wouM  have  been  a  single  shadow,  and  that  shadow  would  be  simply  the 
part  of  the  pwer  which  was  deprived  of  the  light  of  the  luminous  body  which  illumi- 
nated distinctly  all  the  rest  of  the  paper.  If  a  more  powerfol  luminous  body  should  be 
substituted  instead  of  this,  the  paper  would  be  more  strongly  illuminated,  and  the 
shadow  would  appear  darker ;  but  this  increased  intensity  of  shadow  would  be  the  ef- 
I  feet  of  the  contrast  between  the  light  and  the  shadow,  the  shadow  would  be  really  the 

same  in  both  cases,  but  would  appear  darker,  because  opposed  to  a  stronger  light.    In 
afi  cases,  therefore,  of  this  kind,  the  stronger  the  light  the  darker  the  shadow  will  ap- 
*  ftar  to  be.    This  simple  contrivance,  which  is  not,  in  fact,  an  instrument,  is  exceed- 

ingly useful  for  ascertaining  the  comparative  illuminating  powers  of  lamps  or  candles. 
For  instance,  to  determine  hpw  many  candles  any  lamp  may  be  equivalent  to,  place  the 
lamp  opposite  to  the  paper  at  8  feet  distance,  and  then  put  candles  quite  dose  together, 
a  little  way  off,  but  at  the  same  distance  from  the  paper,  adding  to  their  number  till 
the  shadows  cast  by  them  and  the  shadow  cast  by  the  lamp  are  of  equal  intensity,  then 
the  number  of  candles  used  will  show  the  power  of  the  lamp. 

SbCT.  X.— CANDLBntCKS. 

668.  CandUsHeks  are  mad4  in  a  great  variety  of  fomu,  acoorumg  to  the  several  uses 
for  which  they  are  wanted,  or  the  materials  of  which  they  are  composed.  Those  of 
the  richest  kind  are  of  gold  or  silver :  they  are  also  silver  plated,  of  brass,  bronze,  or 
other  alloys,  of  tinware  japanned,  or  plain ;  and  sometimes  of  poiedain,  and  other 
earthenwares,  or  of  glass. 

669.  CandUttieks  are  no  iouht  as  aneieni  as  ^  use  ofeandUs;  and,  like  them,  were 
first  made  for  churches,  in  which  many  ancient  specimens  may  be  seen,  some  of  ex- 

I  traordinaiy  richness.    It  would  be  impossible  to  enumerate  aH  the  varieties  of  this  very 

useful  article  of  furniture,  of  which  fashion  is  continually  producing  new  forms,  or  re- 
I  storing  some  which  have  been  long  laid  aside.    Of  these  our  shops  exhibit  great  vari- 

ety, many  of  which  have  much  merit.    We  must  confine  ourselves  to  presenting  a  few 
I  specimens  of  the  princiqpal  varieties,  and  to  pointing  out  some  things  of  importance  in 

their  general  construction,  as  far  as  recards  utilily. 
I  670.  An  ineaimemenee  ojften  attends  the  eandlestieks  in  ecmmon  use,  which  is,  that  the 

I  same  socket  does  not  fit  any  sized  candle ;  and  the  consequence  is,  that  candles  are 

I  generally  procured  rather  smaller  than  the  socket,  and  must  be  made  tight  by  papering 

\  in  some  way  or  other,  an  operation  troublesome  and  unsightlv,  and  which  becomes 

more  inconvenient  when  the  candle  bums  down  near  to  the  socket,  as  the  paper  often 
!  takes  fire. 

I  671.  To  remedy  tkisj  in  appearance  at  least,  coloured  papers  are  used,  stamped  as 

[  ornaments ;  or  cut  glass  is  employed  as  an  additional  socket.    But  a  superior  constmc- 

tioa  is  to  have  loose  sockets,  with  a  cylindrical  plate  of  metal  within,  slit  so  as  to  form 
^  a  spring  that  gives  way  to  the  pressure  of  the  candle,  and  holds  it  fast  without  any  pa- 

pering.   Candles  are  never  suffered  to  bum  quite  to  the  socket  in  the  best  candle- 
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I  Sticks ;  before  they  bum  down  so  far,  the  pieces  are  taken  out,  and  are  used  either  in 

f  bedchamber  candlesticks  or  other  places.    In  ordinary  candlesticks  the  bottoms  of  the 

f  sockets  are  made  to  rise  up  to  bum  the  last  portion  of  the  candle.    And  here  we  may 
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u,h,e,d,t,an  brandtod  oandlestiolu  or  prmdolee  tf  ailmv 
plated,  or  braaa  filt.    rf  is  a  girandole  pf  coloured  porcelain  and  or-monju. 
671.  Cknd^itrt  are  euapeaded  candleaticka,  and  inagDificeDt  eumplra  an  to  be  aee* 


i»  nhnrohw.  uid  in  \axfe  ud  eisfMit  apaibnanU.  TboM  in  chorchei  ara  luoalbr  of 
brUB  or  brome,  but  in  priTits  hoiuaa  and  public  rooms  thej  are  now  bIoo  maile  or  col 
flMa:  •nd  aottkingcuL  exceed  the  lichneu  sod  Bplendour  of  these  wbeaoniamented, 


■  moltitDde  of  drop*  of  cut  tint-BlHB,  vtiich  rafnet  tli» 

_^ .  .  _  InBtead  of  oandlet.  frequentir  eaa  light  ii  burned  in  chanUe- 

Den  of  the  Mme  Ibmu.     t,ff.  106,  rapresenla  a  chandelier  of  coloured  jxinrelaiD  and 
I  tad  d,/t.  107,  one  of  l»«BB  gilt,  each  aa  are  uaed  in  tlw  beU  tionaea;  the 
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nnmber  of  liglitB  may  be  viried  at  pleunre  b7  ittsriig  th«  dMifi  k  Httle.  i,J^.  IM, 
u  a  ehuidelier  of  cot  gliM. 

S76,  iMttra  trc  undleBticlu  of  cut  gtua,  ornamented  with  drop*,  and  naniOj  placed 
on  the  manteUpieoe,  or  some  other  convenieat  place  lb  the  diawing-room.  InitiMd  of 
the  itama,  with  man;  fsoets,  into  which  theae  dropa  were  foimerlj  cat,  gUoa,  cat  into 
the  aht^  of  triangular  priams,  are  now  general!;  used,  being  moro  eaail;  made,  and 
refrncting  the  light  aa  mnch  or  mors  than  anj  other  ihape.  t,f,g,fif-  ^01,  and  c,Jig. 
106,  repreaent  Tariona  pattern*  of  anch  loatrea.  In  t,  j(f.  lOT,  the  candle  ia  conoeaM 
bj  a  gronnd  glaaa-ahade. 

<7S.  Ck»  cMMtMicla  far  rMJing  or  vriting  are  made,  with  one  or  two  eandlea,  to 
riae  or  fall,  in  order  to  keep  the  tigbt  always  at  the  same  height,  with  conical  ahadea  to 
reSoct  the  light  down,  and  to  conceal  the  lame  from  the  eyea.  Theae  are  not  on^ 
beDefidal  to  the  eyeaight,  but  economical,  one  candle  giving  aa  mncb  light  on  the  paper 
aa  two  without  ahadea.  The  ahadea  are  japanned,  white  within,  to  reflaot  the  tight 
atroo^ ;  a,  fig.  IDS,  ma;  be  for  one  candle,  or,  b;  repeating  the  branch  on  the  oppoaHe 
aide,  for  two.  lah.fig.  106,  theahadeiaoTBl, 
and  ooncentraUa  the  light  beat. 

■^      ^k      ^^^^^^^^     ant  in  one  an  Palmer'a,  and  the  Soho,  at 

iZ ^^  ^^ ^^    ready  mentioned. 

^      «T8.  Btdckamicr  tmnJialukM,  a  and  t,jlr. 
lOB,  are  alwaja  made  low,  with  a~  — '^ 
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and  Bometnnea  a  pair  of  anaffeia  attached.     In  h  the  light  ii  protectad  by  a 

Sua,  which  ia  naeAil  in  carrTing.  Fig.  110  ia  intended  for  the  light  to 
raised  or  lowered ;  and  by  being  made  to  swing,  it  ia  Tery  useftil  on 
board  of  ahipe.  Japanned  caodleaticka  for  bedchambera  nsaally  Iutb 
the  bottom  of  the  aocket  to  slide  up  by  means  of  a  ^t  and  a  projecting 

Eiece  on  the  aide  ;  and  this  permita  the  candle  to  be  bnmed  to  the  last 
It.    Thia  constmction  is  also  generally  applied  to  the  common  bnaa 
candleaticka  ;  but  in  tbeae,  a  wire  is  made  to  come  down  from  the  more- 
able  bottom  through  the  middle  of  the  atem  to  the  foot,  ao  aa  to  be  invia- 
iUe  on  the  outaide ;  and  the  candle  ia  puahed  np  by  pr^ring  opoo  a  knob 
on  the  end  of  the  wire.    The  same  oonatroction  cannotbe  applied  to 
platAd  candleetieks,  nor  to  those  of  earthenware.    Bedchamber  eandle- 
eticks  are  made  of  ailver,  brown,  plated,  and  tin  jutanned ;  the  laat  are 
lemaitaMy  cheap,  and  are  very  generaDy  uaed.    Tiey  edubit  a  remark- 
able instance  of  what  may  be  done  in  mannfactnrea  on  the  soore  of  ecxm- 
a  omy ;  a  candlestick  of  Ibw  kind,  japanned  and  painted,  with  anaJTera  and 
I   extinguisher  complete,  may  be  bought  in  the  retail  shope  in  London  for 
td.,  and  though  not  so  strong  nor  so  well  Qoished  aa  more  ezpenaire 
iHies,  yet  is  neat,  and  will  answer  Tery  well  for  ordinary  pnrpoeea. 
'.  Tin  it  Iftt  ietl  naUriti  fur  kitdttK  tandUttkki :  those  which  are  japanned  browB 
wme  trouble  in  cleaning,  bat  require  much  care  to  prarenl  the  Tarnish  troia  oma- 
T\  these  ahould  never  be  put  near  to  the  ire  to  dean,  but  ahould  hare  the  tallow 
melted  off  by  hot  water.     Q^i»iuUe*futt  arebeat  of  tbe 
latter  kind ;  and  it  ia  xeiy  important  that  theae  and  kii^ 
en  onea  ahoold  alwaja  be  fbmished  with  snnfibra  and  ez- 
tingniriiere,  fixed  to  them  by  a  piece  af  chain ;  many  aoci- 
denta  by  fire  having  occurred  through  neglect  in  putting 
eandlea  out,  when  Uiere  is  no  eitinguiaher. 

600.  CoMKutitjt  itsndt  are  occaaienaUy  need  to  rniao 
the  candlesticks  on  the  dining-table.    They  should,  ifpoa- 
7  Bible,  correspond  in  style  to  the  caudleaticks ;  and  ahould 
be  made  heavy  at  the  bottom. 

681.  ficoiuHutaJ  Aoiunneu  lue,  for  burning  their  enda  of 

candles,  a  little  apparatus  called  a  tart-all,  which  deserrea 

much  more  patronage  than  it  meets  with.     It  is  nauallr 

made  with  a  socket  to  fit  into  the  candlestick,  on  which  ia 

-  19  a  circular  cup,  with  three  projecting  wires  to  fix  the  piece 

ng.  III,  of  candle  between,    These  wires  bend,  and  are  soon  ont 
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of  order,  which  may  he  one  Masea  why  this  is  not  a  ih^onrite ;  hut,  instead  of  wirea, 
pieoea  of  tin  plate  nuiy  be  aabstituted,  as  in  iL,/ig.  Ill,  which  hwt  mnch  longer ;  and 
alao  the  aaTo-all  may  be  fhmished  with  a  handle,  a  oonatmotion  which  is  Teiy  nnieh 
anperior.  Some  are  made  with  t  aingle-pointed  wire  to  fix  the  candle  upon,  as  in  i; 
and  others  are  made  of  earthenware,  to  imitate  a  candle,  as  in  c,  by  whidi,  when  the 
piece  is  put  on,  it  looks  like  a  whole  candle. 


SnoT.  I. 


CHAPTER  IV. 

XtAHFI. 
UMFLEIT  DMDt  OF  LAMPS. 


68S.  Thi  mo9i  nmpU  Ump  consists  in  a  reasel  of  any  shape,  flUed  with  oil,  or  other 
inflammable  liquid,  and  haTing  a  short  depression  or  spout  on  one  side,  on  which  Ites 
a  wick  eompoMd  of  any  iibrons  substance  capable  of  imbibing  the  oil  by  its  capillaiy 
attraction.  The  oil  thus  raised  and  diiltased  through  the  wick,  when  set  fire  to,  admits 
of  being  heated  to  such  a  degree  of  temperature  as  is  capable  of  volatiliaing  the  oil ; 
the  Taponr  of  which,  in  a  state  of  combustion,  constituting  the  flame  of  the  lamp. 

088.  Tk€  vrick  of  a  Utmp  serves  only  for  the  purpoee  of  raising  up  the  oil,  and  thna 
giving  a  constant  supply  of  just  the  necessary  quantity  to  the  flame. 

It  furnishes  no  part  of  the  li^  by  the  combustion  of  its  own  substance ;  for  the 

quantity  consumed  is  too  soiall  to  deserve  notice,  and  it  is  usually  coated  over  with  a 

hard  deposits  of  carbonaceous  matter,  which  cannot  bum  for  want  of  the  access  of 

air ;  the  flame,  in  fiust,  keeping  the  wick  from  it. 

684.  J^.  118  reprumUt  a  lamp  of  the  oimpUat  Hnd  made  of  hammered  iron,  still  used 

in  the  Ortaiey  toA  Shetland  islands  for  burning  flsh  oil, 
procured  by  melting  the  livers  of  a  small  fish  cauriit 
there  in  abundance.  The  wick  is  of  peeled  rush.  Tlie 
upper  vessel  holds  the  oil,  and  the  lower  one  is  to  catch 
the  drippings.  The  lamp  is  fixed  in  the  walls  of  the  cot- 
tages by  the  bent  top.  The  Esquimaux  make  their  lamps 
of  a  kind  of  pot  stone,  and  use  them  not  only  for  getting 
light  during  the  long,  dark,  and  dreary  winter  months, 
but  also  for  boiling  their  kettles.  Their  wicks  consist  of 
moss  laid  in  the  oil. 

685.  Fig.  118  i»  on  example  of  the  Msnass  Oreek  mi 
Fig.  lit.  Roman  lamp  made  of  terra  cotta. 

Such  are  found  in  great  numbers  in  Herculaneum  and  Pom- 


peu. 

686.  Seoeroi  improometUe  haoe  been  made  in  the  simple  lamp. 
Tbe  siie  of  the  wick  is  a  circumstance  very  important  to  at- 
tend to.  We  have  already  shown  how  essential  it  is  that  the 
air  shall  have  access  to  every  part  of  the  flame,  in  order  to  ng.  lis. 
ensure  complete  combustion :  if  the  wick  be  large,  a  great  deal  Of  carbon  vapour  re- 
mains unbumed  in  the  interior  of  the  flame,  and  breaks  out  at  the  top  in  the  form  of 
smoke ;  and  the  flame  appears  yellow,  or  even  brownish.  This  is  the  case  with 
torches,  which  always  give  a  great  deal  of  smoke.  The  smaller  the  wick,  the  clearer 
and  whiter  will  be  the  flame ;  because*  from  what  has  just  been  said,  it  is  obvious  that 
there  win  be  less  unconsumed  carbon  in  the  interior  of  the  flame :  but  a  very  small 
wick  cannot  give  mnch  light,  as  it  diminishes  with  the  superficies  of  the  flame.  The 
inconvenience  of  thick  wicks  has  been  long  observed,  and  many  i^ttempts  have  been 
made  to  remove  it. 

687.  It  waefb-at  noticed  by  Dr.  Franklin  that  tvw  email  wiekOf  plaeed  doee  together,  g^^ 
mare  light  than  one  equal  in  quantity  to  both :  the  air  being 
admitted  between  them,  there  is  more  surfaee  of  flame 
than  in  one  only ;  nee  fig.  114,  a.  Three  wicks,  b,  for  the 
same  reason,  give  still  more  light,  but  consume  oil  in  pro- 
portion ;  but  it  is  rather  difllcuh  to  keep  several  wicks  al- 
ways at  the  same  height,  and  there  is  a  good  deal  of  trouble 
in  adjnstins  and  trimming  them. 

688.  A  flat  wiek  is  found  to  obviate  this  inconvenience, 
and  to  give  a  much  better  and  clearer  light,  with  less 
smoke,  than  a  round  one  that  consumes  the  same  quantity  of  ofl.    These  are,  conse- 
quently, now  much  used. 

By  making  the  Ismp  of  metsl,  and  attaching  an  upright  cylinder  to  the  cistern,  idiieh 
is  covered,  and  cansing  the  wick  to  ftos  vertically  through  small  tubes,  greater  clea»> 


Fig.  114. 
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liaeas  is  ensured :  tWs  ]tmp  is  sometines  used  ss  •  cwwpBW  ps*- 
ssge  lamp  to  bang  on  a  wiU.    Fig.llb. 
689.  «  mud  &»  ^.  116,  r^prcMia  kmpt  mmJk  m  A$  /mm  of  €mmiU» 

HUkt,  wiUi  the  wick  TertieaL  Tliese  re- 
quire the  wicks  to  be  Yeiy  nicely  triia* 
med ;  for  it  ia  to  be  obseonred  that  the 
wiok,  when  in  this  position,  is  more  apt 
to  contract  a  hard  crust  thsn  when  near- 
ly horisontal.  The  opper  part  ia  often 
made  and  aold  separate,  so  lu  to  fit  into  any  csndleetiek, 
either  japanned  or  of  brass.  Tliey  form  cheap  lights  for 
kitchens  and  other  places  where  economy  is  much  an  object ; 
and,  indeed,  if  properly  managed*  give  aa  good  a  Ujg^t  as 
amaU  candles,  c,^.  1 16,  is  one  of  a  more  omameotal  kind, 
with  a  glass  to  keep  the  flsme  stesdy ;  and,  if  a  commoii 
tq^iadrical  glas%  with  a  plate,  audi  as  is  a^erwaid  de- 
senbed,  be  added,  tk^se  oomrnon  Ismps  will  gire  no  smoka. 
Fig,  1  IS.  These  candlestick  lamps  require  replenishing  witb  oil  pxettjf 

eAen,  as  the  ci^iUaiy  attmctioa  of  the  wick  cannot  raise  it  to  any  great  height 
ai/g.  117,  is  a  Yeiy  eeonomical  working  lamp,  made  tor  the  li^  to  be  raised  ov 

kiwered^  The  oil  is  contained  i4  the  conkal  rasenroir* 
which  slides  on  the  stem  only  by  the  latter  passing 
thrmigh  s  oorii  attached  to  the  top  of  tbe  lesenroir. 

h  is  also  a  vaiy  economical  lamp,  made  to  raise  and 
lower,  such  as  is  used  by  watcbpolakers.  The  wick  is 
made  flat,  and  it  has  a  shade  to  throw  the  ligbi  down^ 
and  also  a  cylindiio^  glass  to  keep  it  steady.  Wb^ 
tills  is  well  trimmed,  and  the  oil  good,  it  gives  Tcoir  lit- 
tle smoke,  and  may  be  used  as  an  excellent  economical 
reading  lamp.  The  oil  ii  contained  in  a  reserroir,  and 
this  lamp  doies  not  consume  hslf  so  much  ss  an  Argand. 
It  costs  only  six  or  seven  shillings,  and  the  addition  of 
the  oxydator,  to  be  aAerward  described,  completely  de- 
stroys the  smoke,  making  it  thus  a  good  and  chrap 
reading  lamp. 

Fig,  118  exhibits  small  lamps  made  portable  by  a 
6^ass  added  to  protect  the  flame  from  the  wind.  They 
are  useful  and  safe  aa  b€4chmmUr  lam^s  an 
er  is  attached. 


^f.  lis. 


690.  Float  UghUtJig,  119,  are  short  wicks  fixed  into  some  substance  that  floata  on 

oil,  as  a  round  slice  of  cork,  or  a  hollow  flattened  sphere  of 
glass  or  tin.  Elegant  glasses  are  sold  for  holding  the  oil*  hot 
any  glass,  as  a  tumbler  or  wine  ylaas,  will  do.  They  are 
very  uaeful  for  buminff  to  give  a  light  all  night,  being  safe ; 
and,  by  making  the  wick  amaU,  they  may  be 
made  to  give  aa  little  light  as  is  requued. 
The  best  spena  oil  shoivd  be  used ;  and  it 
is  well  to  put  a  teaspoon-full  of  water  into 
the  bottom  of  the  veasel  before  the  oil  is 

Fig.  119.  poured  in,  that,  when  the  oil  ia  burned  out, 

the  wick  may  be  extinguished.    An  inch  in  depth  of  an  ordinaiy 
tumbler  will  bum  twenty-four  hours. 

691.  FouniMn  lampt^  fig.  120,  are  those  where  the  reservoir  is 
above  the  level  of  the  wicks,  and  which,  consequently,  bum  with  the 
same  brilliancy  aa  long  as  there  ii  any  oil  in  the  reservoir. 

SbOT.  II. — ABOAin>*t  LAMP. 


FSig  m. 


The  smoke  and  disagreeable  smell  arising  irom  the  burning  itf  oil  in  oomeK» 
limps,  ^  the  unsightly  appearance  of  the  whole  prooeas,  had  long  baniahed  the  lan^p 
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irom  the  •pattmcaMa  of  the  woilthy,  aiid  thsy  htd  been  xaiwaaOy  eupeneded  bf 
etodles. 

e89.  An  nnemHtn,  AfumMn  iMidf,  1780,  Ay  Jlf.  ilr^ead;  a  natiiv  of  Genera,  by  whiok 
tlie  smoke  of  lampe  ie  entirely  oonsnmed,  al  the  aame  lime  that  the  briUiaaoy  of  the 
hght  10  greatly  iacreased,  eren  with  eeonomy,  hronghl  thia  inatnaneiit  again  into  gen* 
eial  uae,  and  made  it  a  aneeoaafal  rival  to  the  beat  wax  eandlea.  The  nomeeoiis  ad* 
tantagea  of  the  Aigand  lamp  are  not  confined  to  afibrding  a  reiy  biilliaat  and  eoo- 
nooBical  light,  bvl  it  eztende  its  useftdnees  in  prodooing  a  convenient  and  great  degree 
of  heat  ibr  the  chemiet,  which  rendeie  it  one  of  the  greateat  improTementa  in  the 
uselul  arts.  Axgand,  reflecting  npon  the  cause  of  the  imperfeet  coBDbnstion  in  the  in- 
terior of  the  flame  of  a  candle  or  lamp,  and  oorreetly  aapposing  that  it  was  for  want 
of  the  acceae  of  osygen,  coneeiTod  the  ide^  of  admittiBg  air  into  titie  centre  of  the 
flame.  To  aecompliiBh  this,  he  made  the  wick  in  the  form  of  a  hollow  cyUnder,  instead 
of  a  solid  one  as  before ;  and  he  contmed  that  a  ooirent  of  ahr  shoold  peas  up  throos^ 
this  hollow  cylinder  where  the  wiek  waa  burning,  thus  admitting  air  into  the  midme 
eftheflane.  Thin  was  Ibund  to  suceeedperfto^  on  trial:  the  eonibastion  was  moift 
cemplele,  the  smoke  was  dtminiahed,  and  the  brilUaney  of  the  light  incieaaed.  Bol, 
te  improve  the  eflbct  still  fiuther,  he  alao  added  a  (^ass  ejiinder  or  chimney,  open  at 
bottom,  enxfonnding  the  fleme  at  a  smaU  dialanoe,  by  which  another  current  of  air  wan 
■ude  to  paaa  upward  on  the  exterior  part  of  the  flame,  and  between  it  and  the  giaaa. 
Thus  eTcvy  part  of  the  thin  oirenlar  flame  is  between  two  corrsnls  of  air,  which  aapply 
the  combustion  with  oxygen  so  mnch  aa  to  create  a  heat  that  ia  soflbsient  to  consume 
the  smoke  and  convert  it  into  heat  and  light. 
This  is  the  simple  principle  of  the  lamp  invented  by  Argand ;  and  it  win  be  easily 

understood  by  examining/^.  ISl,  where  the  dark  circle  in  the 
oenlre  of  A,  the  place  of  the  burner,  represents  the  interior  of 
the  hollow  cylinder  throng  which  the  air  ascends.  The  thin, 
daik  line  outside  being  the  wick  itself,  and  the  double  external 
line  being  the  glass.  B  represents  a  view  of  the  burner  with  the 
wick ;  and  the  arrows  show  the  direction  of  the  current  of  air 
between  the  wick  and  the  §^laea. 

A  few  improvements  have  been  made  upon  the  original  con- 
struction. The  glass  chimney  does  more  than  cause  a  current 
on  the  outside  of  the  flame ;  it  considerably  increases  that  in  the 
inside  of  the  circular  wick  also :  without  the  glass  there  would 
be  a  current,  but  it  would  be  weak.  It  is  of  consequence  to  reff- 
ulate  the  quantity  of  air  admitted  to  the  flame :  too  imich  air  wul 
diminish  the  temperature  so  much  as  to  impede  the  desired  ef- 
fects, and  too  little  will  leave  the  combustion  languid.  In  the 
oommon  lamp  the  wick  ia  fed  with  oil  by  capillary  attraction,  the 
aurfaee  of  the  oil  being  below  the  level  of  the  fl«ne ;  bat  in  the 
Argand  lamp  the  res« 
ervoir  of  oil  ia  kept 
above  the  level  of  the  flame. 
Fif(.  1S8  TtfrtaenU  ike  general  afpewranee 

of  an  Argand  Ump,  such 
as  is  used  for  reading 
or  similar  purposes.  « 
is  the  reservoir  Ibr  the 
oil ;  ft  is  the  cistern 
supplied  from  the  res- 
ervoir, and  from  which 
the  oil  Sows  to  the 
burner,  e,  through  the 
hranohd. 

Fig,  IflS  is  a  aeotion 
of  the  reeervoir  on  a 
larger  ecale,  together 
with  the  tubes  of  the 
burner.  The  vase  e, 
which  hcdds  the  ofl,  tei^ 
minatea  below  in  a 
hollow  neck,  /,  which 
aorews  into  the  ciateni 
g,  Thia  neck  haa  a 
circular  hole  in  the  side, 
whieh  oan  be  ehwed,  when  required,  by  a 
eliding  piece  of  brass.  A,  moveable  by  a 
handle,  i.    To  fill  the  reeervoir  with  oa,  it 
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IB  UDflcrawed  and  laid  on  its  aide ;  and  the  oil  ia  poured  in  tbroagh  tlie  eirealar  li€>le  in 
the  neck.  When  enough  oil  ia  put  in,  this  hole  is  coTered  by  drawing  up  tba  abort 
tube  h  over  it  by  means  of  the  handle  t ;  the  reaerroir  is  then  aorewed  into  its  ptace, 
and  the  hole  ia  opened  by  puabing  down  the  handle  t ;  the  oil  then  ooming  out  through 
the  cistern  g^  from  which  it  peases  through  the  branch  Jb,  to  suj^y  the  tamer.  Tlie 
bmer  part  A  conaists  of  two  tubes,  1 1  and  «  m,  one  within  the  other,  the  space  be- 
tween to  hold  the  oil  coning  from  the  brsneh  k  being  doaed  at  bottom,  n  n,  liiit  open 
at  top.  nB  circular  wick  n,  expressed  by  the  dotted  line,  is  kept  in  the  oil  in  this 
space  between  the  two  tubes  by  drawing  it  on  a  short  cylinder  of  brass,  oo,  that  elides 
upon  the  inner  tul^  m  m.  At  first,  this  wick  was  raised  and  lowered  by  meaaa  of  a 
rack  and  pinion,  but  now  a  much  neater  method  is  employed :  a  spiral  grooTe  ia  cot  on 
the  outside  of  the  tuhe  mm,  in  which  a  pin  on  the  inaide  of  the  short  tube  o  o  worlcs, 
and  causes  it  to  rise  or  fall  when  it  ia  carried  round :  the  motion  of  the  tube  o  o  »  rf- 
fected  in  an  ingeniona  manner  by  means  of  the  shelf  which  carriea  the  chimney  glaaa. 
Tlie  lower  portion  of  thia  burner  pert  terminatea  in  a  cup,  p,  which  receiTca  what  ofl 
may  happen  to  drop  from  the  burner ;  and  apertures  are  made  in  the  upper  part  of  the 
cop,  by  which  air  can  have  acoeaa  to  the  inaide  of  the  inner  tube,  and,  oonseqneiit^, 
to  that  of  the  wick  and  flame.  There  are  likewise  apertures  in  the  shelf  on  whieh 
the  chimney-glasa  stands,  to  supply  air  to  the  space  between  the  |;lass  and  the  flame. 
Aa  the  reserroir  acts  upon  the  principle  of  the  bird  fimniainj  the  height  of  the  oil  in  the 
eiatera  must  alwajrs  be  at  the  level  of  the  wick,  which  is,  thereibre,  supplied  aa  long  as 
there  ia  oil  in  the  reservoir ;  and,  by  this  meana,  the  light  is  always  equal 


Er.  m. 


It  is  essential  in  this  lamp  that  the  flame  should  be  at  a  certain  distance  from  the 
reservoir  of  oil ;  otherwise  the  air  in  the  upper  part  of  the  reaerroir  being  much  more 
expansible  than  the  oil,  it  would  cause  the  hitter  to  flow  over :  this  inconveniOQoe  is 
apt  to  occur  in  consequence  of  the  air  being  expanded  in  a  warm  room. 

694.  In  ik€  origimU  emutrueiion  ofArgand's  lamp  there  unu  tm  imperfection  in  the  gUM$ 
chimney  J  which  has  been  removed  by  subsequent  improvements.  The  glass  was  at  first 
made  simply  cylindrical,  and  then  the  air  within  rose  quite  vertically  between  it  and 
the  flame,  striking  upon  it  imperfectly ;  on  which  account  the  lamps  could  bum  only 
the  best  oil.  But  by  a  French  alteration  of  the  shape  of  the  glass,  made  some  years 
ago,  the  lamp  bums  with  a  clearer  light.  Instead  of  being  of  equal  width  throughout, 
it  is  contracted  at  the  level  of  the  flame,  aa  at  c.  Jig.  1S3,  by  which  the  current  of  as- 
cending air  is  made  to  turn  out  of  ito  course  when  it  arrives  at  this  shoulder,  and  is 
propelled  against  the  top  of  the  flame  just  where  the  smoke  is  beginning  to  part,  which, 
in  conseguenoe,  is  destroyed  almost  entirely;  and  thia  has  been  stillfarther  improved 
upon  by  the  contrivaaoe  eall^  '*  oxydators,**  and  a  contraction  of  the  glasses,  which 
will  be  described  afterward. 

696.  41,  fig.  134,  repreetnte  a  two4igM  Argand^t  lamp  fvr  the  taUe,  h  ia  one  for  the  side- 
board or  similar  sit  nations,  e  is  one  with  a  telescopic  or  sliding  stem,  to  raise  or  lower 
the  light,  which  is  usefril  in  some  eases,  particularly  for  reading  or  writing :  but  sooh  a 


light  •hould  ahny*  be  oud  wiUi  a  ahada  to  defend  the  eyea  from  the  itrong  fl«re.    d 
u  a  bracket  lamp  fax  fixing  to  the  wall 

""    ''v-  11^'    (  u  a  tae4igkl  tutpenitd  Argmti  iawip,  of  the  cbrapest  kind.    /  ie  & 
Id  lamp  of  «  mora  elegaat  kind,  with  a  cot  glaoa  beain,  to  present  accidoat  fVom 


96.  Ftg.  1 
peodedlai 


Kf.lK. 
the  oil  dropping :  it  baa  alao  moaiu,  or  ground  glaaa  ahadea,  crrei  the  lights,  f  it  a  fbnr- 
light  lamp  with  a  buio  of  idate  gtaaa  below.  A  ia  one  of  those  called  bj  the  mannfko- 
tnrera  Uiu  Umtf,  (htm  the  anna  b«iiig  concealed  by  omameUal  teasa  work  baring  a 
•ti^  reaeaiUBDoe  to  a  boat,  with  three  or  four  lighta.  Id  theae  lampa,  although  only 
two  (diaina  ara  wpteaonted,  Aere  muat  be  three  or  font  ehaina.  t  ia  a  large  lamp  with 
the  cbaina  Tety  ornamental,  and  the  brancbea  coneealod  by  verr  rich  braaa  woriL 

897.  SMaiu  afgromi  gbu*  are  not  only  agreeable  in  concealing  the  lUme,  and  pre- 
venting ibe  dbt^eeaUe  HawHiy  eflbct  of,  a  atmng  light,  bat  they  appear  to  incraaae 
the  light  by  diapmaiDg  tt  and  aoftiBDing  the  ehadowe.  Hiey  abould  be  cleaned  once  a 
fiwtni^  with  aoap  or  peariaah :  the  latt«r  will  not  injure  them.  For  tome  lampa 
whil«  paper,  not  too  Ihidi,  make*  an  exceUent  (hade,  and  particulaily  for  an  eeonom- 
toal  reading  lamp.  Ttanqtarent  enrelopea,  or  ahadea  for  aome  pnrpoaea,  aa  lantema 
for  paaaages,  may  be  made  very  elegantly  of  chintz  of  agreeable  patiema ;  and  aome 
hare  cot  out  Ibe  dowera  or  other  omameats  of  chluti  and  paated  them  on  vamished 
paper.     Chiaeae  lantema  are  freqaently  made  of  paper  painted. 

SaoT.  m. — imnn.An  ruvoa  t-tmr. 
Me.  Hiia  lamp  haa  been  for  many  years  very  generally  used  in  England  as  a  UUc 
Umy.  In  the  original  constmction  of  Argand's  lunp,  the  reservoir  for  the  oil  was  placed 
on  one  side  of  the  fiame ;  and,  conaeqnently,  the  light  being  obatructed  ^  it,  there  waa 
a  strong  and  inconvenient  shadow  on  that  aide.  To  obviate  tbia  imperlection,  the  sb- 
nolai  lamp,^.  isa,  has  been  oontrived.  The  ring  of  metal,  a  i.fig.  136,  containa  the 
oil,  which  descends  below  the  bomer e  by  the  tubes  de;  a  cooetraction  which  ia  ex- 
tremely aiiaple,  and,  oonseqaenlly,  not  liable  to  be  oat  of  order.  /  is  a  cap,  by  UBSCiew- 
ing  which,  the  oil  may  be  poured  into  the  reservoir.  The  constmotiou  of  the  burner  is 
on  Argand's  principle.  This  lamp  was  placed  npon  an  elegant  stand,  as  at  A,  and 
the  flame  waa  concealed  by  a  hemisphere  of  gronnd  gbas ;  or  by  a  complete  spheia, 

It  is  worth  while  observing  that  the  FreaA  amployscl  this  conBtmctlon  also  in  lai^a 
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of  lebespkiiidfbrMijpeiidiiv,  wtuebfthoD^  not  nsod  ben,  70* 
may  be  nsefol,  «a  they  misht  euily  be  eiscotad  irtieni  Argaod'a 
lamps  cannot  be  prooured.  The  oil  wm  oontsined  in  u  anvB- 
lai  Ttmtnoix  of  tin,  japanned  or  painted,  g.  Jig.  1S7 ;  and,  in- 
stead of  Argaad'a  barnera,  Um  wicki  weie  of  tke  eonunoD  flat 
kind,  but  aunninded  bj  ^anea.  To  leOect  the  light  down,  a 
akeleton  of  wire,  nofa  aa  ia  saed  for  bonnets,  was  raised  am 
them  in  a  hemispherical  fiirm,  and  on  that  was  fixed  diin  silk, 
which  being  psitl?  transparent,  had  a  verr  prett;  effect.  Below 
wtf.  i«.  wasauapended  a  small  ^Hss  buin  to  catch  the  dioppinga  of  oiL 

Ssor.  IT. — PAazBi'i  HHttaaaA  luif. 
SH.  AHhonch  the  ottJectorttoFiencta  lamp  wu  to  do  away  the  riiadow  east  bj  the 
reaervoir  of  Ibe  Argand  lamp,  thia 
waa  not  comidetet;  elftcted :  for  still 
a  Blight  shadow  waa  projected  I7  the 
thicknesa  of  the  annnlai  reserroir, 
which,  coming  jnst  about  the  lerel  of 
the  eyes  of  thme  at  table,  bad  an  mt- 
plcMant  eflbet-  This  &ult  wm  mh^ 
reoied  hj  an  im(m>*«mant  made  tqr 
Mr.  Pariter,  for  whidi  be  looh  a  pat- 
ent in  1880.  In  hia  lamp,  called  the 
aiwira,  or  dkadewteaa  lamp,  fig. 
Itt,  th9  reaomir  is  aimed  aww 
from  the  Uglit,b)>  redncingttie  breadOi 
of  tiie  ring  in  Iront,  ia  the  manner 
showDintheaeolionataandft.  Ttae 
burner  is  on  the  Argand  prineiple, 
wiLhtheusnalg]aaaehim«B;;  botAe 
form  of  the|nHiiid  ^aaa  shade  assiala 
the  dispersion  of  the  raja  of  li^it, 
so  as  to  <Mit«nte  all  shadow  entin- 
ly.  c  ia  a  little  metBllio  oonical  epecnlom  fixed  on  the  glass  ehimner,  to  teiect  aoma 
rSTB  from  the  flame,  inunediBtely  downward.  A  represents  thia  lamp  complete.  It  ia 
to  be  observed  that  the  gronnd  ^lasa  shade  is  ooBtinned  beiow  the  light,  as  at  i  and  «. 
This  lamp,  though  obviaualy  an  improrement,  ia  no  longer  made,  heug  superseded  by 
efliers  to  be  afterward  desciibed. 


i^r.  IS8. 


TOO.  Fig.  129  ia  another  construction  for  effecting  the  same  object  as  Mr.  Parker's. 
In  this  the  beTclling  or  sloping  of  the  reaervoir  is  on  the  under  side  of  the  reserToir, 
and  the  ground  glass  distributed  o*er  the  light  is  brought  to  tite  outside  edge  of  Iba 
reserroir,  aa  in  uie  French  lamp,  thereby  concealing  it  more  oomptetetj.  The  grotind 
glaaa  shade,  instead  of  being  made  in  one  piece,  as  in  Parker's,  ia  diTided  into  two,  one 
■twTe  the  light,  and  the  otber,  in  form  of  »  circular  basin  with  an  aperture  in  tha 
middle,  below  tho  light,  aa  a  ft.  In  other  reepects,  it  is  like  the  French  lamp.  The  lit- 
tle specnlDm,  e,  is  often  omitted. 


M«  in  Uio  ahoiM.    Induatheei  

mere  bnn  bead,  ud  tbe  graand  glua  dtBinbatM-  b< 
Aadmr  is  projeoted,  and  thia  pan  appMre  aa  peift_   __ 
w  Avqaently  oaed  la  taMe  lamra,  and  an  nauttftetaied  i 
patMma,  of  variona  prioea  HHtdegreea  of  ornament  and 


thb  laaip  can  be.  Thejr'an 
.J  in  an  abnoM  infinite  Tailetj 
tod  rteMncfl,  of  tXMO,  brania, 
a  IwcMight  table  lamp ;  c  ia  a 


Fig.  111. 
tracket  Isnip ;  b  ia  ons  snopended.     Farta  of  the  aland  are  now  freqnentlj  mode  of  col- 
onred  porc^ain,  wbile  tbe  oroamenta  are  of  or-moulu,  and  braaa,  chaaed. 

Ss«7T.  VII.— QtriiBiLL'a  ALaioit  Lmr. 
■  701.  TUa  ia  rqneaented  in  /fg.  18S,  A,  B,  C.  The  oil  ia  eoMalned  in  a  oinralar 
(Nervoir  like  that  of  tiie  French  lamp;  but  instead  of  ita  beiq^  below  the  le*el  of  the 
flame,  and  to  be  raised  bj  the  capillai7  attraction  of  the  wick,  it  ia  considerably  eboTe 
the  Same,  in  the  oaaneT  of  a  foimlaiD  lamp,  as  may  be  seen  at  A  C,  which  is  a  Tisw 
of  the  lamp  withont  the  glass  shade  and  atand,  and  in  A,  which  ia  a  section  of  tbe  same. 
B  represents  the  lamp  oamplet^ ;  the  whole  of  what  is  exhibited  in  the  other  E^nras 
being  indnded  within  the  groand  ^aaa  ahade,  and  ooncealed  by  it.  To  fill  the  reaer- 
voir,  the  oil  ia  poured  in  thnogh  the  hollow  two-valve  ooch,  i,  lahkh  at  that  time  must 
hare  the  valve,  c,  open,  and  the  other  valve,  i,  shut ;  there  are  marks  on  the  tup  of 
(to  nlve  for  netting  the  vahea  by  meaoa  of  tbe  little  hutdle,  a.    When  Uia  reaenoir 
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islall,tb«nlve,  d.iBopeiwd,  andlhe  oQ  flows  out  of  tbe 

tiAe,  t,  which  comnnmicUes  with  the  bmner,  /;  but  it  puaes  farther  «b,  and 

■boTe  the  leTel  of  the  hnraer,  throogh  the  tnbB,  on  the  opposiiA  aldB,  g,tm^ 


k  Aon  enter  tube,  i,  una  hut  at  which  ia  open,  and  conunimicBtea  with  the  n 
while  the  other  half  H  dosed.  The  Ump  is  now  retdj  to  be  lighted :  when  Hub  b  done, 
the  oil  begins  to  be  consumed,  snd  tlie  buiner  ia  Mipflied  by  the  ndw  t,  which  tskea  it 
frmn  the  reserroiT ;  bat  no  more  can  come  from  the  latter,  except  aome  air  enters  to 
anpply ita  place  ;  and  thia  isadmittedby  a  verjingemoDscoatriTaaoe.  Aamallertiibe, 
i,  la  attached  to  the  side  of  ihe  inbe,  A,  and  commnbleatea  with  it  at  the  lower  part,  the 
upper  part  being  open  to  the  atmosphere.  When,  therefore,  the  oocnboatioD  of  the 
fluw  draws  the  oil  from  the  reaerroir  by  the  tnbe  e,  the  atmoaphare  paases  into  the 
imier  part  of  the  tube  k,  and  air  passes  downward  in  minute  bubUea,  according  to  the 
duiBction  of  the  arrows,  to  the  top,  and  down  again  through  Uie  ahort  external  tube  i, 
tutil  it  arrivea  in  the  raeerroir,  and  asoends  to  the  upper  pan  of  it,  to  Sll  the  Taoinnn 
that  otberwiae  wonld  be  formed ;  and  thiaefllect  proceeds  as  long  aid  then  ia  any  oil  in 
the  reserrotr,  or  ontfl  tiie  whole  ia  oonsimied  by  the  iUme.  One  of  the  adtantagea  of 
this  lamp,  therefi>re,  is,  that  the  sui^  of  oil,  net  depending  merely  open  oafallajy  at- 
traotion,  aa  in  the  origual  French  lunp,  will  bum  with  an  nndiminiabed  dame  aa  k»g 
aa  there  ia  oil  in  the  reaerroir.  In  the  French  lamp  the  flame  becomes  weak  aoma 
time  belbre  the  oil  is  exhausted;  and  it  requires  more  Sequent  supply.  Tbia  la^ 
likewise  ohviates  s  defect  which  attends  the  Argand  lamp  when  the  flame  is  near  the 
reaerroir ;  the  heat  expands  the  air  in  it,  and  sometimes  forces  Ihe  oil  over  the  bnmer. 
By  the  cooatniction  just  described,  the  air  wbicb  enters  at  It,  and  psssee  np  the  tube  k 
into  the  reserroii,  being  surrounded  by  ttie  oil  in  the  latter,  wliich  is  wanned  tif  tbs 
flame,  is  hestad  to  the  same  degree  of  temperatnre  as  the  oil,  end,  in  coneequenoe,  so 
mu^  rarefied,  that  its  pressure  upon  the  siuface  of  the  fluid  i»  considerably  diminished, 
and  therefore  is  not  so  liable  to  occasion  an  oierflow  at  the  burner.  Another  peco- 
liarlty  belongs  to  the  patent.  The  wick  ia  raised  or  depressed  by  means  of  a  rack,  a^ 
cat  upon  the  shelf  for  the  glaas  chimney,  into  which  a  pinion,  a,  works,  and  this  ia  turned 
by  a  rod  that  rises  abore  the  cistern,  and  is  accessiUe  without  lifting  ofl'  the  ^aaa 
ahade,  aa  was  neceaaarr  in  former  constractions.  It  ia  easy  to  peroeiTe  that  this 
lamp  can  east  no  shadow  downward  on  the  table, 

SSCT.  VIII.— PlBEBl'l  HOT  OIL  LIKT. 

703.  Tbia  is  a  late  invention,  chiefly  founded  on  the  adTantage  of  heating  oO  preri- 
onsly  to  ita  combustion.  The  cistern,  a  (  see  the  seotlon  A,  b,  1S8),  is  composed  of 
two  cylinders,  one  within  the  other,  the  oil  being  contained  in  the  spaoe  between  both, 
expressed  by  dots ;  and  throogh  the  inner  cylinder,  the  chimney  of  the  flame,  h,  paasee 
np  to  heat  the  oil  in  the  cistern.  The  lower  part  of  the  chimney  is  of  glass,  but  the 
niK>er  part,  c,  is  of  iron,  for  the  purpose  of  radiating  the  beat  more  strongly  against  the 
■Ides  of  the  cistern,  or  resemiir,  which  is  sasisted  by  the  top  of  the  chimney  being 
notched  and  bent  back.  From  the  ciatem,  a  pipe,  d,  descends  to  supply  the  wick  wi£ 
od,  and  on  it  is  a  atop-cock,  to  turn  off  the  snpp^  when  the  ciatem  ia  to  be  charged  : 
with  oil. 

Instead  of  raiaing  or  lowering  the  wiek  to  regidate  the  heiglit  of  the  flame,  as  in  the 


rtg.tn- 

Argand'a  lamp,  Ihe  eflfect  is  produced  by  raising  or  lowering  the  bell-montbed  gliM 
chinuier,  which  rests  on  three  slips  of  metal  moved  by  rack-woTk.  The  cistem  coa- 
tains  an  imperial  pint  of  oil,  and  should  be  made  qalte  Aill  berore  lighting  the  lamp,  so 
as  to  havQ  no  air  in  it,  as  that,  by  expansion  with  the  heat,  would  cause  an  overflow 
of  the  oil.  A  shade  of  a  coninal  fonn,  1 1,  made  of  paper  plaited,  and  plain  white, 
pierced,  or  painted,  is  placed  round  the  tight,  and  to  conceal  the  cistem  i  it  is  suspend- 
ed ou  a  circle  of  wire,//.  The  nature  of  this  paper  shade  is  seen  better  in  the  exter- 
nal view  of  the  tamp  at  B.  The  cylindrical  cotton  wick,  wtiich,  we  liave  observed,  is 
stationary,  is  very  short,  as  a  uew  one  is  t«  be  put  on  everr  day  vrith  a  cotton  stick, 


s  sold,  I 


chasers.  We  roust  otiserve  that  thu  l^mp  is  calcnlated  to  burn  the  common  oils,  even 
the  coarse  Ssh  oils,  without  smoke  or  smell,  and  thos  tke  inTeiitor  considers  the  com- 
mon Soathem  whale  oil  as  preferable  for  Iniraing  id  it  to  the  best  sperm  oiL  By  nsiag 
Uie  contrivance  called  an  orator,  or,  what  is  better,  the  gtass  contracted  in  the  lower 
part,  described  afterward,  the  light  is  made  still  brighter.  Wc  can  safely  recommend 
this  lamp  a*  throwing  down  a  most  agreeable  light  i^wn  the  table.  The  stand  is  mado 
of  Tarioua  fonna. 

SSOT.  IX. TBS    SOLAS  LAKT. 


ISO 
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i,  c,  npTuentB  fonna  in  which  thej  are  (ivqnenU;  eieontad,  either  for  oirjiag  about, 
«r  to  atand  on  a  taUe.  To  the  wick  must  be  applied  a  cap,  aa  repreaented  at  rf  on  a 
laiger  scale,  of  viiuch  c  t  ia  the  aection  ;  this  baa  apertyea  on  the  side  at  //,  and  one 
at  the  top,  throufta  which  the  flame  iasaea  :  b;  thia  contrivance  a  current  or  air  Miten 
at  these  apertures,  and  being  deflected  by  the  top  of  the  metal  cap,  ia  brou^t  into 
doae  contact  with  the  flame,  impinging  open  it  neaiij  at  right  angles,  forcing  its  waj 
into  the  dame,  and  Uioa  siujpl^ng  it  with  so  moch  more  oiygen  than  in  the  onial  man- 
ner, that  the  combaation  la  c<unplete,  end  the  whole  of  the  oil  bnmed,  thus  entirelj 
preventing  the  formation  of  smoke.  It  ia  eaaenlial  that  the  lower  part  of  the  dame 
ahoold  be  a  little  below  the  aperture  of  the  cap.  It  ia  to  be  observed  that  there  is  no 
current  through  the  centre  of  the  flame,  aa  in  Argand's  lamp,  jet  the  flame  is  exceed- 
ingly bright.  Lamps  on  tiiia  construction,  with  sunple  wicks,  give  no  smoke  when  the 
beat  oil  ia  burned,  and  very  little  with  common  oil ;  tbey  arc  very  economical  and 
Bfreeabte  when  used  in  many  aitualiona,  as  in  a  hall  or  passage,  or  other  place*  wher« 
t&B  smoke  and  smell  of  a  common  lamp  would  be  objectionable. 

70S.  Bui  Itu  tdMtiiiigt  of  Qea  c«iufnictun  u  gttatat  vi>tat  tpplied  It  Argttttt  Itmm 
In  the  Danal  construction  of  thia  lamp,  the  current  of  air  on  the  oataide  of  the  wid  m 
made  to  aacend  nearty  parallel  to  the  aurfaoe  of  the  flame,  without  being  made  to 
strike  against  it  so  much  aa  in  the  solar  lamp.     The  application  of  the  deflector  of  the 


m  the  Argand's  lamp  can  be  mode  to  bum  the  coarse  oils  without  either 
equally  with  the  best  spermaceti  oil.  The  price  of  the  latter  has  lately 
•dv«Dced  oouaideraUy,  and  at  the  present  time  aroonnte  to  from  six  or  eight  to  ten 
ahillings  per  gaDon :  whereas  the  Sootbem  whale  oil,  when  purified,  which  answen 
eqoally  woll  with  this  new  lunj),  ia  sold  &om  three  shillings  to  three  and  sixpence. 
Tie  saving  is  therefore  considerable  when  mnch  oil  is  us^ ;  It  is  true,  the  greater 
oonaumption  is  to  be  considered,  but  even  then  the  balance  is  in  favour  of  the  a^ai 
lamp,  both  as  to  economy  and  light.  But  to  efi^t  this  combustion  of  the  common  f^h 
oils,  a  peculiar  Icind  of  wick  is  nece««ary :  it  must  be  more  loosely  woven  than  those 
which  are  employed  for  the  commoo  Argand'a  lamp,  and  somewhat  larger ;  the  wi^, 
aa  formerly  made,  would  very  aoon  become  clogged ;  the  tubes,  alao,  containing  the 
new  wick,  must  be  made  on  purpose  for  it,  and  ttiis  may  be  added  to  the  old  stem,  or 
other  supports  of  the  lamp;  an  alteration  which  generally  costs  from  fifteen  totwentj' 
five  shilinga  for  each  light.  By  this  meana  any  of  the  ordinary  lamps,  as  the  French, 
or  others,  may  be  made  to  bum  the  coarse  oils.  The  present  high  price  of  sperm  oil  has 
given  rise  to  nomeroua  inventions  in  lamps,  to  enable  them  to  bum  the  common  fish 
oila.  or  the  vegetable  oils ;  and  these  have  led  to  some  permanent  improvements. 

The  most  usual  form  in  which  this  improvement  of  the  Argand's  lamp  ba*  been  ese- 
cnted  is  what  is  tentted  tlu  mm  tolar  uitp,  of  which  A,  j^.  13S,  ahowa  the  vppn  put. 


and  whioh  may  be  added  to  any  stem  of  Uie  former  lamps :  s  is  the  reaervoir  for  hold- 
ing the  oil ;  t  i*  the  cap  irith  the  deflector,  and  the  ring,  c  c,  holding  the  groniMl  glmm^ 


AT{uid'*,  hu  beenmado 


LAHMU 

shadB,  fits  »a  Uie  adge  of  tba  mmttou  «.    B, 

ante.    The  lir  enters  thieugh  the  aperturee, 

|3T  wiok  in  the  dneotion  of  tbe  anows,  and  impiogea  aa  the 

wjttuD  the  circnbr  wiok  being,  ae  uaual,  at/. 

TOB.  ..1  itiUfartka-  BwroMKwat  io  the  solar  lamp,  as  ai^ed 
b7  Qnarrell,  fig.  I3S.  Bj  this,  besides  the  dbubI  deflected 
curreDt  shown  by  the  arrows,  a  second  curreat  is  prO' 
dooed  by  air  eDterinc  at  apertures  g  g,  which,  riainf 
within  tbe  glass  chimney,  keeps  it  coo^  and  prevents  tht 
bivaka^  it  is  vei7  hable  to  by  great  heat.  He  aJso  maket 
thia  chuuney  conical,  without  the  uau^  shoulder. 

TOT.  VarieuM  centriaanea,  e*lUd  ozyiaimt,  have  beei 
piodnced  in  oonsoqnenoe  of  peroeiving  the  adiauta^  of 
causing  the  ertemsl  current  of  air  to  'impinge  upon  thi 
flame  of  the  Argand  lamp.  Some  of  them  consist  o[ 
small  caps  of  braes,  with  a  wide  bole  on  the  top,  to  admil 
of  the  dame  of  the  lamp,  iimilar  to  that  of^.  133,  but  sc 
that  the  cnrrent  of  air  is  obliged  to  pass  upward  in  dost 
coBtact  wiUi  the  flsme.  MaJung  tbe  glasa  a  little  widei 
at  bottwo,  to  admit  of  a  flat  looae  ring  of  brasa,  witt 
aa  aperture  tar  the  flame,  to  rest  on  tbe  aboulder  of  tht 
contracted  part,  aa  ahown  by  tbe  ahaded  ring  in  a,  an. 
swered  tbe  same  purpose,  and  haa  been  tbe  subject  of  a  "t-  iw- 

p«t«nt  Even  so  simple  a  contrivance  as  a  circle  of  Uud  miaa,  i,  e,  J^.  187,  fixed  In 
the  inside  of  a  cylindrical  glass,  with  a 
bole  in  it  a  little  larger  tbui  the  flame, 
has  been  fuond  auffieient  to  destroy  the 
■Biokfl  of  a  oommon  lamp,  burning  com- 
mon oiL 

Bnt  almoat  aU  these  oontrivaiicei 
now  aiipca'seded  by  contracting  the  lower  j 
part  of  the  glass  itself,  in  the  manner  [ 
ahewn  »tt,/g.  187,  which  haa  the  effect  " 
of  obliging  the  external  current  of  air  in  / 
Uie  Ai^and  lamp  so  to  impinge  upon  the  I 
flame  thai  every  particle  of  smoke  la  de- 
stroyed, and  coarse  cheap  oil  can  be  fr-  ii^- 
burned.  We  must  observe  that  this  form  of  glass,  which  is  certainly  a  very  great  im- 
provement upon  tbe  former  cylindrical  ^ass  of  Argand'a,  requires  very  great  ears, 
othttwise  they  are  apt  to  break.  For  common  purposes,  the  plate  of  mica,  described 
above,  anawera  very  well  with  thoae  who  have  sufficient  ingenuity  to  fit  them  in.  A 
ciKile  of  tin  plate  would  do, 

SlCT.  X.- 


rigkl  tUm,  having  the  plane  oi 
ao  aa  to  do  away  entirely  with  all  sliadow,  or  visible  reservoir  for  the  oil  The  great 
ditteulty  is  in  the  supply  of  the  oil  for  a  long  time  :  in  the  common  small  candlestick 
lamp,  vrhere  the  wick  is  supplied  simply  bj  capillai;  attraction,  tbe  lamp  bums  dim  as 
soon  aa  the  oil  falls  much  below  the  flame  ;  and  some  meana  are  required  Ibr  keeping 
the  oU  atvays  at  tbe  same  height.  This  is  effected  completely  in  tbe  Argand'a  Iwn^ 
vrhere  tbe  supply  cistern  ia  on  one  eide ;  but  tbe  abadow  which  this  casta  renders  it 
unfit  for  tbe  centre  of  a  table  ;  and  what  la  desirable  is  to  have  a  lamp  burning  con- 
atantly  with  an  equ^  and  atrong  light,  but  without  any  shadow  like  a  candle.  To  ellbot 
thia,  two  methods  have  been  resorted  to :  ooe  is  on  a  hydrostatic  principle,  in  the 
manner  of  Hiero'a  fountain,  where  the  oH  is  placed  in  the  body  of  the  stem,  and  ia 
raised  to  the  wick,  aa  it  is  wanted,  by  the  pressure  of  a  coltunn  of  some  floid.  In  the 
other  method,  the  oil  ia  forced  by  clock-work  mechanism,  aa  in  tbe  lamp  by  Carcel  of 
Faria.  The  firat  aucceaafiil  attempt  of  thia  kind,  in  England,  was  the  lamp  invented 
bj  Mr.  Keii,  about  40  years  ago,  upon  a  hydrostaticsl  principle  ;  and  though  it  is  not 
used  at  present,  being  superseded  by  contrivances  of  a  similar  kind  by  other  msnnflw- 
tnrers,  yst  it  wiU  serve  to  illustrate  the  general  nature  of  these  lamps,  of  which  sev- 
eral Tsiletiea  bare  been  brought  partially  into  use. 

Fig.  in  represents  the  mxm  form  in  which  Mr.  Keir's  lamp  was  made ;  bnt  it  ia  to 
ba  ooserved  that  the  fonn  might  have  been  varied  to  infhutTwitb  the  same  conatnie- 
tion.  vrhich  will  be  understood  from  B,  which  ia  a  section.  The  vase  ai>d  its  pedestal 
trare  both  bollow,  and  two  tubes,  ■  and  b,  passed  down  through  the  middls,  oos  of 
them  only  reaching  to  tbe  top  to  supply  an  Argand  burner.  A  heavy  fluid,  consisting 
ofbiiM.ar  a  atrong  solution  of  salt  in  water,  so  as  to  be  three  tt — "■ '" 
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ttj  of  oil.  wu  ponred  in  at  Um  Bide  of  tbe  bBmsr,  nuriud  <^ ;  diit 
descends  down  through  the  tube  i  into  the  lower  Tsawl  or  ped- 
eatal  t,  and  rises  up  the  tube  a,  •tanding  at  Cbe  nine  ahinda 
in  both  tubes.  The  oil  is  next  poured  in  at  t,  and  Ihia  fallinf 
upon  the  surface  of  tbe  salt  Uquor,  and  swiniining  on  it,  b7  its 
weight  forces  up  the  tube,  t,  into  tbe  vase  part :  the  oil  and 
salt  Uquor  balance  each  other  when  no  more  oil  can  be  pour- 
ed in.  Both  fluids  being  now  in  a  state  of  eqniltbhuin,  tb^ 
will  remain  in  that  state  natil  the  oH  is  diminished  hj  tlw 
coDBumplion  occasioned  by  bumioj.  The  liqnor  in  the  nae 
then  preaaes  downward,  iu)d  eammnnicatea  an  upward  pi«e- 
aare  to  that  below  the  oil  in  the  pedestal,  and  causes  it  to 
rise  in  the  tube  a.  As  this  pressure  of  tbe  aalt  liqnor  is  con- 
stant, It  keeps  the  oil  at  the  height  of  the  burner,  until  it  is 
aH  consumed.  Iliis  lamp,  therefore,  requires  aa  ntore  atten- 
tion than  an  ordinarr  lamp,  and  ia  merelr  to  be  fiUed  with  oil 
when  necessary,  the  brine  remaining  always  the  same.  Sereiml  other  lamps  bave  been 
constructed  on  the  same  principle,  aa  King's,  Baiter's,  Am.,  thou^  rarwd  ' 
aoce  ;  but  these  are  difficult  to  manage,  except  by  thoee  irtio  uMerataikt  U 
phy  of  them,  and  when  in  the  least  deranged,  it  is  generally  neceasaiy  tc 
the  maXers.  They  are,  therefore,  not  cdculated  for  general  ■••,  although  aome  ot 
them  have  a  rtrj  elegant  appearance  as  table  lamps. 

Sbct.  XI.— PiBiaa's  rocaruN  uMP. 
709.  Parker's  fountain  lamp  is  another  of  this  kind,  which  has  been  reported  on  by 
the  Academy  of  Sciences  in  Paris.  A,  fig.  139,  reprBsents  its  external  appearanoe ; 
but  it  is  executed  in  Tsrious  other  patterns.  HsTing  ao 
ring  reserroir  like  the  Frenck  lamp,  it  ia  obriima  that 
there  can  be  no  shadow  whatever.  The  external  psrt, 
a,  is  in  tbe  tana  of  a  cohimn,  usually  bnmaeil  or  japan- 
ned, to  imitate  some  dark-coloured  stone,  as  pwiAyrj, 
(basalt,  Ac,  Within  this  is  an  internal  cylinder,  the  ti^ 
of  which  appears  at  b,  and  which  is  taken  out  triien  tbe 
lamp  is  to  be  filled  with  oil.  B,  fig.  139,  repieaenta  a 
aection  of  Ihia  lamp,  the  description  of  which  we  shall 
give  in  the  worda  of  the  inventor.  "Like  Hiero's  fount- 
ain, the  interior  of  the  lamp  is  divided  into  three  dis- 
tinct compartments  ^  an  upper  chamber  or  reserroirt  s  ; 
a  middle  chamber,  y ;  and  a  lower  chamber,  t.  Throu^ 
the  centre  of  the  whole  there  paaaes  a  tube,  c  d,  open 
at  its  upper  end,  c,  and  opening  at  ita  lower  end,  d,  into 
the  chamber,  x.  <  c  are  oppoeite  aides  of  the  burner 
tubes  of  tbe  lamp,  between  which  is  [daced  the  cotton 
wick,/,  g  is  the  open  space  in  the  interior  tube  for  tbe 
current  of  air  that  supplies  the  dame,  and  sUHorts  the 
combustion.  If  it  is  now  recoUected  that  tbs  proper 
action  of  every  lamp  depends  on  the  constant  and  uni- 
Ibim  supply  of  oil  to  the  burner,  the  action  of  this  lamp 
will  be  clearly  understood  by  attentively  examining  the 
intercommunications  between  the  three  chamben  and 
this  tu(e.  The  upper  chamber,  z,  commsnioates  with 
the  tube,  cd,bj  a  lateral  aperture  at  k.  The  tube,  c  i, 
opens  into  the  lower  chamber,  t,  by  a  lateral  opening, 
"»■  »••■  i,  at  its  lower  extremity.     The  lower  chamber,  r,  opena 

into  the  middle  chamber,  y,  by  an  ascending  passage,  i  I,  the  upper  end  of  irtiich  ia 
eorered  <but  not  closed)  by  the  oap,  t.  The  middle  chamber,  y,  is  in  direct  comnumi- 
cation  with  the  burner  tuba,  tc,  bjthe  passage,  nn,'  the  towerend,n,  of  which  opens 
into  the  ctiamber.  and  its  upper  end,  n,  into  the  lower  part  of  the  burner  tube,  now, 
to  consider  the  action  of  thui  arrangement,  it  will  be  evident  that,  if  a  liquid,  as  oil,  be 
poured  into  the  tube  c  i  U  the  opening  v,  it  will  endeavour  to  fill  the  chaniber  i  by  es- 
cape at  the  lateral  opening  d ;  but  this  chamber  is  already  occupied  by  atmospheric 
air,  wtiich  most,  therefore,  be  driven  off  aa  the  oil  entern ;  or,  if  tbe  conatraction  of 
the  veaael  prevents  its  escape,  then,  by  the  known  properties  of  atmospheric  air,  and 
the  laws  of  hydrostatic  pressure,  it  willbe  condensed  by  the  pressure  of  the  super- 
inonmbeot  column  of  the  invading  liquid,  until  Its  resistance,  or  tbe  power  of  its  coun- 
teraction, becomes  equal  to  the  weight  of  a  column  of  the  liquid,  of  diameter  equal  to 
that  of  the  vessel  into  which  it  is  forced,  namely,  i,  and  of  height  equal  to  that  of  tba 
eolnmn  of  supply,  namely,  cii.  Now,  imagine  the  oil  to  be  thnspoiu«d  into  the  chun- 
ber  z,  until  it  be  filled  i  Uie  air  it  contains  will  then  be  driven  into  the  chamber  y  by  itss 
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imssage  i  &,  and  by  the  tabe  m  n.  Now,  if  the  lamp  be  placed  in  an  inverted  position, 
the  contents  of  z  will  mn  throagh  i  k  into  the  chamber  y.  During  the  passage  of  the 
oil  from  z  into  y,  atmosphere  again  enters  z  by  the  passage  e  d ;  and  now,  if  we  again 
fill  c  i  with  oil  as  before,  the  air  that  z  contains  will  be  condensed,  and  its  counterac- 
tion will  drive  out  the  oil  contained  in  y  by  the  passage  t  k,  through  tiie  only  exit  it 
finds,  namely,  the  month  of  the  passage  m  «,  which,  as  already  described,  supplies  the 
wick.  It  now  only  remains  to  say  that  the  operation  last  mentioned,  of  pouring  in  oil 
at  the  tube  c  d,  also  fills  the  upper  chamber  z  by  the  aperture  h,  the  air  it  contained 
escaping  through  a  small  tube,  p.  The  contents  of  this  chamber  sustain  the  supfdy 
of  the  tube  ed.  It  now  appears  that  the  action  of  the  lamp  depends  simply  on  the 
tube  of  supply,  m  n,  delivering  to  the  wjck  unifonnly  enough  oil,  znd  vnth  sufficient 
rapidity,  to  support  combustion,  and  not  so  much  or  so  rapidly  as  to  encumber  it. 
This  is  done  by  ensuring  a  just  equilibrium  between  the  altitude  of  the  maintaining 
column,  e  d,  and  the  column  maintained,  m  n."  When  these  lamps  are  sent  to  India, 
a  contrivance  is  added  to  prevent  the  flame  from  being  blown  out  by  the  action  of  the 
puncha,  an  apparatus  for  producing  currents  of  air  for  ventilation,  and  likewise  to  pre- 
vent the  light  being  extinguished  by  swarms  of  moschetoes,  as  frequently  happens. 
For  this  purpose  a  plate  of  metal,  pierced  full  of  very  small  holes,  surrounds  the  aper- 
ture by  which  the  air  enters  to  feed  the  flame.  In  the  ordinary  lamps  to  be  used  in 
this  country  this  plate  is  perforated,  so  as  to  form  an  ornament  having  wide  openings. 

SlOT.  XII.— <}AXOaL  LAMP. 

710.  The  Caroel  lamp  gives,  perhaps,  the  most  beautiful  li^ht  of  any  for  domestic 
purposes,  and  is  generally  used  by  the  opulent  families  in  Pans.  The  following  opin- 
ion respecting  it  is  that  given  by  Dr.  Ure.  In  this  lamp  the  oil  is  raised  through  tubes 
by  dock-work,  so  as  continually  to  overflow  at  the  bottom  of  the  burning  wick ;  thne 
keeping  it  thorou^y  soaked,  while  the  excess  of  the  oil  drops  back  into  the  cisten* 
below.  Its  light,  when  furnished  with  an  appropriate  tail  glass  chimney,  is  very  brill- 
iant, though  not  perfectly  uniform,  since  it  fluctuates  a  little,  but  always  perceptibU 
to  a  nice  observer,  with  the  alternating  action  of  the  pump-work ;  becoming  dimmer 
i^r  every  jet  of  oil,  and  brighter  just  before  its  return.  The  flame,  moreover,  al* 
ways  flickers  more' or  less,  owing  to  the  powerful  draught,  and  rectangular  reverbera- 
tory  shoulder  of  the  ehimney.  This  mechanical  lamp  is,  however,  remarkable  for 
continuing  to  bum,  not  only  vrith  unabated,  but  with  increasing  splendour,  for  seven 
or  eight  hours ;  the  vivacity  of  the  combustion  increasing  evidently  with  the  increased 
temperature  and  fluency  of  the  oil,  which,  by  its  ceaseless  circulation  through  the  igni- 
ted wick,  gets  eventnaUy  pretty  vnirm ;  besides,  it  emits  very  diflferent  quantities  of 
light,  according  to  the  differences  in  the  nature  and  supply  of  oil,  aa  well  as  variations 
in  the  form  and  position  of  the  chimney.  It  is  little  used  in  England ;  nor  can  it  hard- 
ly be  trusted  in  the  hands  of  ordinary  servants,  for,  when  it  gets  deranged,  it  must  be 
sent  to  its  constructor  in  Paris  to  be  repaired. 

Sect.  XII.* — ^touno's  tbsta  LAkp. 

710  a.  The  lamp  is  an  instrument  of  such  great  and  general  utility,  that  it  is  not  snr- 
,  prising  numerous  attempts  are  now  making  to  improve  it  For  many  years  the  lamp 
of  Argand  was  considered  so  perfect,  that  scarcdy  anything  more  was  thought  desira- 
ble, and,  of  course,  little  or  no  improvement  was  made  upon  it.  The  French  glasses 
described  in  p.  180,  c,jUr.  183,  where  the  glass  was  contracted  at  the  level  of  the  flame 
by  a  shoulder,  was  the  first  improvement  on  the  original  construction  by  Argand,  wUbse 
glass  was  simply  cylindrical ;  but  by  this  new  form,  the  air,  instead  of  rising  by  the 
side  of  the  flame  as  before,  was  made  to  impinge  upon  it,  thus  causing  the  combustion 
to  be  more  complete.  This  eflfect  is  still  better  attained  in  the  soh^  lamp,  invented 
by  Mr.  Byuner :  his  cap  of  brass  (see  figs.  184, 135, 136)  had  the  advantage  of  being 
more  durable  than  the  glasses,  which  are  very  apt  to  break.  But,  as  the  principle 
was  not  new,  the  patent  for  the  solar  lamp  could  not  be  maintained,  notwithstandmg 
it  was  the  first  lamp  by  which  the  common  fish  oil  could  be  burned  without  smoke. 
The  idea  of  causing  the  air  to  impinge  upon  the  flame  in  the  manner  just  mentioned 
was  a  happy  thought  that  has  given  rise  to  other  improvements,  of  which  the  solar 
lamp,  and  the  oxydators  mentioned  in  p.  187,  are  examples ;  and  the  glasses  have  been 
still  farther  improved  by  being  contracted  in  the  manner  shown  at  e,  fig.  137,  which, 
indeed,  answers  all  the  purpose  of  the  oxydators,  except  not  being  so  durable. 

710  b.  Young's  paUni  Vestal  iampt  usually  known  by  the  name  of  the  Camphen  Umv^ 
lias  advanced  nearer  to  perfection  in  several  respects  than  any  that  has  yet  appeared  ; 
and  it  was  only  while  this  article  was  passing  through  the  press  that  our  attention  was 
directed  to  this,  the  latest  improvement  in  lamps.  To  render  the  nature  of  this  lamp 
quite  evident,  it  is  necessafy  that  we  enter  previously  into  a  few  details. 

AD  eonatnictioDt  of  the  Aifaad  lamp,  "whrnn  tb»  oil  is  oiado  to  nao  nmply  \j  tb«  capillarj  attnetioii  of  th« 
wick,  an  faund  to  ba  impamct,  reqairiDf  that  tha  oil  abail  ba  replaniahad  Tory  freqaenUy,  which  rendered  it 

ba 


iTj  to  b^va  tha  oil  in  a  raaarroir  <m  ona  aide,  that  it  miffht  ba  on  a  level  with  tha  mma ;  but  the  inenn- 
venianoe  of  tiiia  naerroir,  in  oanainf  a  ahadow,  haa  bean  already  na&tiQiiad  in  oar  daaeriptiaa  of  that  \smf% 
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mat  lan  rtM  ta  tb*  FnKk  nnlu  lup,  lai  Mkin  of  thu  chw.  Th*  nlu  I*ap.  tunu  tlu  dU  tllanikaT 
EhIow  iha  fluBB,  }i  LItbIc  tit  Ihs  obfecthA  thmt  It  vtll  odtbiirntcAfdaKrwIthou  bains  rapHanibad  wiui  oiL 

faitiT'^tlu  ml  tat  whWhum  ■<  (hi  «gbu(m.  Tkn*  rtimmnnM,  KicetlMt  nith  tk*  bi«kpTte«(f 
oiL  Bul  putKvJtflr  of  apotn  oil,  tha  vkI^  on*  fil  ibr  tha  Drdjnarr  Ainiid  lampt  h^va  lad  Id  acTarkl  *ttaiB|M 
to  bidni  Dtbir  liqaitb,  HIupliLlia  uul  tarpaaiiH.  Tho  diMgraoftUlo  odanr  of  IH  fanaor  Tvndarad  ft  madaiM- 
Ma  lata  aponreiBBta,  ami  naitbir  it  oar  tupoBtno  odoU  bo  oinloiwl  im  tha  Ar^iad  laap  of  tba  Btna]  a«> 

aloaadhii  lipoid  in  a  f laai  reaarroiT,  uul  pnvantod  iti  bainf  in  tbo  laut  kuatad,  bj*  pomittit^  tha  ooOoiiwidl 
dulf  to  pya  into  it ;  ud  tha  liquid  beinf  thinatr  than  oil.  tatilj  ma  ta  Iha  iHeh  67  laar*  capiUa^  aiuaeijim. 

la  hu  lamp,  «kje)i  ia  Hw  bHgaitllT  k>en  (a  tk*  pslilK  <>]>  lb*  aaaa  of  Ik*  CMytn  laiap,  Ina  tka  mtm 
|im  la  tkii  liiud  bf  Mr.  Bi^h,  wbohad  lata*  ant  a  |«la»t  Ibc  jto  p—pataltafc 


TlOc.  Ytaatg  emidojm  a  cjUndrio  wick  of  ootton,  but  this  bM  a  alit 
at  about  an  inch  asd  a  half  from  tbs  top,  reprcMnted  at  E,jig.  13S,* 
aa  upon  the  maadrel  ready  to  pat  into  the  lamp.  The  lower  part  of 
thia  wick  honp  down  into  the  oamphine.  Instead  of  thta  wick  beinf 
ojliodrical,  it  ma;  oonaiat  of  two,  three,  i>t  more  Bat  tltpe  of  cotton 
arranged  in  a  oircalar  fono,  and  held  together  at  the  top,  where  the^ 
bam,  by  a  ring  of  metaL 

A,  Jig.  199,*  repreaents  the  upper  part  of  thia  lamp,  displaying  ita 
iaterad  Btrootore.  a  t>  the  oyliiidrinl  irick  put  over  a  brass  tube  by 
means  of  a  mandrel,  and  <  /  is  another  brass  tube  of  larger  diameter, 
learing  a  space  between  it  and  the  wiok.  In  the  side  of  <  /  there  is  an  opening,  g, 
through  which  the  air  is  admitted  to  ascend  between  the  two  tubes,  to  supply  the  out- 
aide  of  the  dome  of  the  wick  when  it  is  lighted  1  and  by  the  laine  dwmm  the  air  is  ad- 
mitted through  the  slit  in  the  wick  in  the  inside  of  the  Sanw.  The  dotted  bues  show 
this  wick  hanging  down  into  the  camphen  in  the  glaa*  reeetrair,  A.  The  iame  at  a  la 
made  to  atrike  on  a  metal  button,  1,  by  which  it  diverges  otitwaid  like  the  petals  of  a 
flower,  which  ia  shewn  more  at  large  at  C,  where  the  dotted  line  repreaents  the  ^aaa 
wrth  its  ctmtraction.  The  brass  cap,  t-,  carrying  what  has  been  described,  screws  on 
to  another  brass  e^,  I,  fixed  to  tbe  glasa  reservoir,  k ;  and  to  preTent  all  communics- 
tion  of  beat  to  the  camphen,  a  piece  of  wood  is  inteipoaed  between  tbe  two  cape,  aa 
being  a  bad  eondnctor.  Tbe  whi^  of  this  ajqiaratus  may  be  fitted  into  the  stand  of  aa 
ordinary  lamp  by  means  of  (be  glass  foot,  m. 

B  represents  the  sanw  nmer  part  as  completed  by  tome  additiona ;  h  is  a  perforated 
CTlindricBl  tube  to  ctHhwal  the  aperture  by  trtiich  the  air  is  admitted  to  the  flame ;  0  ia 
uie  part  necessary  fbr  inserting  tbe  bottom  of  tbe  glass  represented  by  the  clotted  line ; 
and  ^  is  a  screw  by  whi<A  the  height  o(  tha  wwk  is  adjusted :  «  is  s  stage  on  which 
rests  a  groand-glaas  moon  to  soften  and  dietribate  the  intense  li^t  of  the  flame. 

D  represents  the  Ismp  complete  <hi  a  stand,  but  without  the  ground-glass  moon,  OT 
conical  paper  shade,  which  Is  somettmes  also  used,  aa  i«  repreaentsd  in  PaAer'e  hot  oil 
lamp,  which  throws  down  a  strong  light  round  the  foot  of  tbe  lamp. 

710  i.  One  of  the  great  adTantage*  of  the  Veata  lamp  is.  that  there  is  no  deposition 
of  carbonaceous  matter  upon  the  wiok,  pravided  the  camphen  is  used  qnite  fresh :  and 
from  the  simplicitj  of  its  construetion,  tbe  management  of  it  is  easy,  the  wiok  reqoirinf 
merely  to  be  cut  even  erery  time  it  is  used ;  nor  is  thia  eren  always  necesa&ry,  aa 
there  can  be  no  oTeiilowing  of  the  liqnid,  a  delect  to  which  the  Argand  lamp  is  liable, 
and  which  demands  the  addition  of  a  cup  to  oatoh  the  oil  that  may  drop ;  here  no  cup 
la  required,  nor  ia  the  turpentine  liable  to  damage  the  carpets  and  other  fomitare  in  Uw 
aline  maonei  as  oil.    But  tt  ia  proper  to  obserre  that  the  camphen  must  be  kept  qolta 


doae  thm  tha  air  in  a  tin  eui,  uid  no  mora  poared  into  the  reterroiT  than  is  required 
tot  one  baniing,  or  at  most  two,  becanae  the  rectified  toipentiae  attracta  Diy^n  from 
air  rapidl7,  and  what  has  been  eipooed  for  ■  day  or  two  in  the  reserroir  is  not  fit  for 
CtnnbUBlion,  aa  it  wiO  give  smoke.  Ilie  proper  rectiftcation  of  the  turpentine  ^ipeara 
to  be  eaeential  to  the  succeaa  of  this  lamp.  Another  precaution  must  be  mentioned, 
which  is,  that  the  liquid,  being  liighl;  inflammable,  the  greatest  care  muat  be  taken  that 
it  does  not  take  fire  by  »aj  accident  in  Ailing  the  reaenoir,  or  pouring  it  out  in  anj 
way ;  since,  in  ease  of  such  accident,  the  flame  is  violent  uid  difficult  to  extinguiah ; 
but  it  is  to  be  observed  that  tike  tuipenltne  ia  not  very  easily  inflamed,  except  when 
heated,  which  it  ia  not  liable  to  be  in  the  glass  re»ervoir  on  the  oon«tnictiOD  above 
mentioned ;  bat  this  eflect  would  liappen  were  it  used  in  a  common  Argand  tamp,  or 
any  other  lamp  baring  a  metal  tube  piing  into  the  liqaid.  The  total  abeence  of  auch  a 
tube  is  one  of  the  peculiaritiea  of  the  Vest*  lamp. 

710  (.  TV  mUei  Ttfort  bif  Dr.  Urt  ia  aubjoinM,  not  only  as  stating  loaae  propertiM 
of  this  lamp,  out  because  it  affords  infonnatioa  rsapeotiag  combuatibto  liquids : 

•<T1ba  V«at4  Ukp,  bimioff  with  iU  qtvoal  hrlHiaDcr,  witliaijt  ^ufc*,  wniM  ft  li^t  aqiul  Tvrf  ovtAj  l» 

m  llich  owdLw  ■■  tpna  hkU(>«ilD7,  wharafti  Ihftt  horn  vftT  cuidlca  wovLd  b«  neftrlr  uxpcim  ;  frtm  fpamucMi 
ditUS  fncHDCt  ^  frflm  iUbttd  dttU^  rDllTpva<^c  :  iTDfft  Palmar'*  apnHltnf  wH:k,  ditto,  dhtIv  IhrHpeu*;  fnoi 
UUcw  mmldiillA  i  fina  wftTm  oil  in  Ciml'l  DHchiiucml  Fmuh  kmp.  l^.  Ou  iwciiliftr  Mnutln  of  lb* 
VM(ftlUllipi«l£«ni^ftfBit4D«fafiltlif hi,  which  \m  mch  u  tadirplarllu  BWtTa  d«L-c«l«  eoJtnrm  vT  naluftl 
■Bd  utillciftl  oliiHU,  fcwtn,  HlntiB|i,  *i.,  id  Umit  me  tun,  inittul  nf  tbs  cl>fnd*d  hoia  mihl*  hj  A> 
luhl  of  cuulln,  ftBd  ordiwiT  al  InpL 

■•  T))*  na  or  Ibi  ftuM  bea  whini  H  DsiA  Ufht  ii  •■MtHl  in  Ills  ¥■■■  Imp  II  iTMtlr  ftmillii  Ihu  Ikftt 
tf  Ail  or  t^  Aifftwl  fliinfti  fif  ftifHl  IftHBftilj  i  %  eiTcabitoiKt  to  ^  ftdcowilad  lor  (nn  th*  diHhnnq  ia 
^•■iiaB]  OdSlpaitiCB  batwtaa  nwite  nf  tupHlilie  aAd  ht  diLb.  Ttw  ^inli  cmtiat  ftptirely  of  cftTbcm  ud 
hydrnffMi,  inUM  mDf«t»«Dr68laf  Ihi  fonvar  ■tftvflBt  aad  1 II  of  Llw  HKtr,  ia  IM  p«trt«,  Had  Lhcrnaaw* 
■Mtfairna;  wlwna  ipftiB  and  nhftr  aiiet»«  gili  »uJM  of TB  nrhco,  ll|of  hrdfofn,  ud  I0|  a^arj- 
■a,  ia  too  HTtt :  awl  tliiH  MBBiaia  KI7  Ur-1  •(  OTjiaa  ia  btfac  banrd,  b«c»H  th*  oifin  almd^  pna- 
Ml  aonualiiH  M  paMa  of  lliaoailn,  aad  (M  rf  dw  tivdncB^H  l«niw  aal/  ^  pitn*  of  tk*  ooobgMibIa 

■     ~    [VDII  lOOpaitpof  ■pprni  oil,  ud  will  aflbrd,  Bononr,  a  mon  TiTid  light.  tflcaOH  Ihej  cnnlaiq 
...th_t ^_ -t 1 — .jijji^      Inlho  IpiTill  of  lo™*iitin*  tha  BfllnTI*  of  its 

lr)>  partially  iMatraliHi 

stvpand  lavpa  vpoa  liiailar  priiKip* 

.  iilniiirof'thr'«Bwlv>At'iB(b>l 

oil,  with  a  rial  Aaiaa, 

paMisf  dom  uronfh 

Skit.  Xin.^,iin-a  roa  laxDiaB. 

711.  A  Umf  far  roAing,  ttiriftn^.  Or  irtiaing  ahoold  have  the 
U^  thrown  tDunediately  upon  the  mint  convenient  part  of  the 
labte. 

An  ATgtmPi  Ump,  mtk  a  Gmieal  it«dc,  /«niu  ««  ezeiOaU  laimf 
Jer  tiuMt  furfOMU ;  nit  they  oonamne  more  oil  than  is  usually  rn- 
qnired,  aiid,  consequently,  give  too  mueb  beat.  If  the  hollow 
wick  i*  made  veiy  amall,  it  ia  dtfflonK  to  get  the  lamp  to  barn  weU. 
A  flat  wkk,  weU  tTimmed,  with  a  gtasa  chinuey,  and  the  beat  oil, 
aneh  aa  watcbmnkera  ase,  make  a  good  ecommioal  lamp  Ibr 


^...„- jaAan  of  ipinlj  c^wmai*  waakooad  bj 

Mr.  TooBf  hai  alao  pfvpand  lavpa  flpoa  liiailar  priiKiplaa.  hvt  oa  a  BoiB _.  . 

.^i.  .d-iii^  uik>  i>Kiigrgf  At  >aBia  I7  ariitiiKli*  wi^ii  applinabla  alaoloUia  xdar  lamp  bunuif 
ths  iitariiir  of  wluiik  kitlwtta  Ika  ait  haa  baaa  adaituil  oal)'  ftna  btluw,  h;  a  tlka 


713  Pig-  lU  u  anotlttr  Unip  oa  a  nfi 
BBme  purpose.  ■  i*  a  tin  cylinder,  eontainlng  the  oil,  which  haa 
a  valve  at  the  bottom,  made  to  open  by  a  wire  in  the  aaoM  raao- 
ner  aa  the  fonntaiB  lamp.  In  thia  lamp  the  wick  is  flat,  or  it  may 
be  circular,  upon  the  plan  of  Argand'a.  It  ia  made  of  tin,  japan- 
ned, and  is  much  used  by  engravers :  though  not  so  elegant  as 
some  others,  it  forms  a  powerful  reading  lamp,  price  ten  shiUinga.  f^g-  IM. 

71S.  The  SMm/eri  lamp,  A,  Jig.  Ul,  was  Irat  made  with  a  flat  wiok,  and,  though  not 
ric^nt,  IS  a  good  reading  lanip.  It  ma^  be  uaed  with  an  Argand  burner.  B,Jig.  141, 
is  a  reading  lamp  with  a  reservoir  for  oti,  on  the  principle  of  the  French  circular  lamp. 

714.  Tit  VtnBtrniy  Ump,  A,  fig.  143,  is  much  used  as  a  reading  lamp^  it  is  on  the 
Argand  ptincijde,  with  a  small  wick ;  but  as  tiie  raaervoir  ia  not  above  the  light,  it  does 
not  bum  many  hours  without  repleniahjng. 

T1&.  R,fig.  141,  rearaenlt  «  Ttajuig  Isiu  n/sa  unconaium  eenHrwHim.  The  shade  is 
double,  and  servea  also  as  the  reservoir  lor  the  oil  bettMen  the  two  thickneasea ;  the 
lamp  ia  Argand,  and  being  supplied  Iram  a  highsr  source  than  the  flame,  has  the  advan- 
tage of  bunting  Ions.  I^  inaide  of  the  abade  is  japanned  white ;  and  Uie  whole  out* 
aide  ia  gilt.  iW  lainp  will  be  pecnliarly  osefnl  where  it  is  reqiih«d  to  have  a  very 
atroDg  light  OD  the  taue. 

71B.  A  gUAt  ^  gla—  jmu  mth  isater,  with  a  bght  placed  belbre  it,  is  used  by  tha 
French  peasanU  who  make  lace ;  by  this  means  the  light  of  a  alngle  lamp  ia  thrown 
with  extraordinary  Tividneaa  along  a  whole  range  of  these  indnsttioiis  wtvkeis. 


ABTiriflUL  nxmUHATIOH. 
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SSCT.  XIV. — laKFI  TO  ■CBH  lOLID  OH.!. 

717.  Xa<v*  l"  ^""^  o^  f^  "■  "^  tHgiaaitly  talii  to  mtla  iate  «■•- 
Stt,  taiA  yt  too  thici  to  bum  letU  m  camm»  Umpa,  u  palm  oil,  tsHow, 
hoga'  Iti,  tie.,  reqaira  ■  poitieular  oontrirance.  A  piece  of  metal  ii 
mwle  to  come  orer  the  flame,  ao  as  to  be  beated  bj  it,  and  tben  thia 
piece  commonicatea  with  the  oil  in  the  reaerroir,  which  ia,  bj  the 
betUed  metal,  kept  tlwtja  in  a  liquid  slate.  The  Hon.  G.  Coehrane 
took  out  a  patent  fbr  a  lamp  of  this  kind,  a,  fig.  143,  is  the  resejroir 
m  which  the  material  is  to  be  burned ;  ft  is  a  bent  metal  rod,  one  end 
of  which  comes  otot  the  flame  c,  and  the  other  passes  into  the  interior 
of  the  reaerroir,  among  the  solid  matter,  which  is  thtis  melted  bj  its 
heat,  and  enabled  to  flow  to  the  wieit. 

SicT.  XV. — wii  Ultra. 

718.  Theae  are  found  more  ooBvenient  tut  uotae  iraipoaea  than  wix 
Ffg.  141.        oandlea,  aa,  the  flame  being  alwaya  at  the  aame  height,  anything  m^ 

be  boiled  or  warmed  over  it  with  more  eaaa.  IVaTellen  hsTO  fonsd  than  nseftil  m 
thia  wa;  for  keeping  coflee  warm,  or  water  for  abaTmg ;  and  the;  bare  this  adranta^, 
that  the  wax  venr  soon  gets  aolid  after  tbe  flame  goea  oat,  wo  that  the  lamp  with  tta 
wax  may  be  pa^ed  away  among  the  Inggage  without  danger ;  whereaa  it  ia  almoat 
Impoaaible  to  keep  an  oil  lamp  man  doing  •ome  kind  of  damage.  A  cop  ia  sulEcieiit 
fbr  holding  the  wax ;  and  Ibe  bomer,  of  tin  plal«,  may  stand  in  tbe  middle  of  it.  Tbn 
wiekshonUbe  of  cotton  thread,  dqiped  in  wax,  and  cut  into  short  piecea;  when  oneia 
eonanmed,  it  ia  anffioieU  to  meroe  tlie  wax'wiUi  a  large  pin  down  to  the  bnmeT,  and 
introduce  a  fresh  one.  Tbe  best  way  of  extingniahing  wax  lamps,  so  as  t«  preaerre 
the  wick  for  re-lighting,  ia  to  OTercharge  it  with  wax,  by  holding  a  pieee  of  wax  orer 
it  till  it  melts  and  falls  on  tha  wiek,  reducing  the  flame,  which  may  be  then  pat  oat  by 


SaoT.  XVI. — L*»r  wrraotrr  r: 


719.  .id 


«  mght  Um.f,  mllmUjUim,  is  made.  Jig.  144,  lirom  a  philoaoiMcal  pin- 
ciple  disooTered  by  Sir  Humphrey  Dary.  If  a  cylindrical  coil  of  rery  thin 
pUlina  wire  be  placed  partly  round  the  wick  of  a  lamp  with  spirits  of 
—'  id  partly  abore  tbe  wick,  »aA  tbe  tamp  be  lighted  so  as  to  heat 

I  to  redneaa ;  on  the  flame  being  U<nm  oat,  ue  mere  heated  va- 
pour  liaing  from  the  apiiita  of  wine  wis  be  sufllcieiit  to  keep  the  upper 
I  part  of  the  wire  red  hot  for  any  length  of  time  that  the  aptrit  remains. 
f  This  beautiful  and  almple  contriTsnoe  wUl  giro  stifflcient  light  to  see  the 
hour  of  the  night  by  a  watch,  or  to  do  snjthiBg  that  requires  rery  little 
light,  and  will  pot  be  liable,  as  a  flame,  to  diaturb  persons  not  aceuatomed 
to  bum  a  light.  It  has  also  the  conTenience  of  being  always  the  same, 
requiring  no  trimming,  and  being  peculiarly  safe,  as  it  can  gire  no  eparks. 
is  sufficient  to  kindle  Oeiman  tinder,  or  paper  prepared  with  nitre,  and  thus  to 
light  a  sulphur  match.  Hie  aiie  of  the  platina  should  not  exceed  one  hundredth  of  an 
inoh.    A  coil  of  twelve  toms  is  snfficient.    When  the  wire  collect*  a  crust  round  it,  it 


LAMPS.  108 

ma;  be  brightened,  and  made  to  act  u  well  u  at  fint,  by  oucoiliiig  and  nibbing  it  wiib 
■ne^aa*  paper. 

TMa  ODTiooa  effect  is  produced  b;  the  beat  of  the  wire  being  anfficient  to  cause  the 
iDTiaible  Tapoar  or  the  spirit  to  combine  with  the  oxygen  of  the  atmosphere,  and  thus 
to  bun,  althongh  the  heat  is  not  great  enongh  to  ocoaaion  that  kind  of  combination 
which  gives  rise  to  the  emlssiOD  of  light.  It  is,  in  fhct,  an  invwibU  corabuition  of  the 
Tapoar  of  the  spirit  which  continues  to  rise,  and  which,  being  extremely  inflammable, 
waa  set  fire  to  by  Iha  red-hot  wire  in  the  first  instance ;  the  constant  production  of 
TapoDT,  through  eTaporation.  causes  its  invisible  combustion  to  maintain  the  wire  in  a 
Hate  of  red  heat  as  long  as  it  ia  inuneraed  in  it.  As  the  decomposition  of  the  slcohol, 
and  tite  unioD  of  its  hydrogen  and  oxygen,  giTS  riae  to  acetic  acid,  which  has  an  nn- 
]dea*aul  odour,  it  has  been  proposed  to  nse  mu  ie  Cologiu  instead  of  apirita  of  wine, 
which  would  diflhse  an  agreeable  fiagranoe.  With  respect  to  this  lamp,  it  most  be  ob- 
served that  it  is  to  be  considered  rather  as  cnrioos,  and  iUostrating  some  chemical 
principlea,  than  as  panicaUrly  oseftU. 

Sac*.  XVn.— «»«au8l  t^Kri. 

TM,  In  ordinary  carriages  for  travelling,  the  Gght  ia  an  oil  lamp  of  the  common  Idhd, 
with  either  a  Tonnd  or  flat  wick.  Attempts  have  been  made  to  uae  Ar^d's  laittps, 
but  hitbeito  without  anceeat,  aa  they  are  liable  to  be  eitinguiahed  b;  a  violent  draught 
of  wind.  In  carriages  of  the  beat  kind,  wax  candles  are  used  for  the  ligU,  on  account 
•f  their  superior  clunlineas,  althongh  their  light  is  inferior  to  oiL 

The  wax  candles  are  contained  in  tin  tnbee,  through  a  bole  in  the  upper  part  of  wliich 
the  wick  passes,  the  candle  being  pressed  upward  as  it  is  conaumed,  by  «  spiral  spring. 
In  diess  coniagas  the  lamps  are  more  ornamental,  consiating  of  circular  boxes  af  glass, 
in  which  are  burned  wax  candles.  The  lamps  of  travelling  carriages  are  square,  and 
have  wooden  elides  to  shut  before  the  glass  in  the  day :  sometimes  they  have  reflectors. 

SaCT.  XVIII.— SILL  LIMPS. 

7S1.  These  are  efther  of  the  vase  kind,  when  small,  as  a  and  b,  fig.  lU,  or  consist 


of  panea  of  ^ass  in  fhunes,  a< 

•  -      ^-'  one  or  more  wid  .  ^  .  ,    

.  .  it  is  eaaential  that  a  supply  of  air  ahall  be  given  to  the  light  by  proper  open- 
ings in  the  containing  vessel.  A  ^aaa  is  aoapended  over  the  lampa,  when  they  are  nOt 
Aifand'a,  to  collect  the  anioke,  which  otherwise  would  blacken  the  ceiling. 


Ofai    .        

_.._  _.  ,.  IB  of  the  finest  examples  of  ex- 

quisite taste  in  design  and  eieemion.  They  are  of  two  kinds  :  those  of  a  large  siu  in 
nmble,  as  s,  fig.  146,  which  were  naed  in  temples  or  in  large  ball*,  and  sometimes  con- 
taiaed  brasien,  or  basina  on  the  top,  for  holding  combustibles.  Some  of  these  bear  a 
TMemblanoe  to  altars,  and  were  perhaps  used  fyc  burning  incense.  A  very  flne  antique 
muUa  etndelatntmi  may  be  seen  b  the  Townlej  Collection  in  the  British  Museum. 
Tbs  other  kind  waa  of  bronze  or  other  metals,  as  ft,  <,  of  a  more  slender  form,  and 
wiere  chiefly  employed  in  domestic  edifices.  Qreat  munhers  of  them  have  been  found 
in  the  excavations  in  Hercnlaneam  and  Pompeii,  and  are  to  be  seen  in  the  museum  of 
PoTtici.  In  many  of  these  the  abuRa  represent  a  knotted  cane,  or  a  spiry  branch,  with 
tnmcated  shoots  snd  leaf  atalka.  They  may  be  cited  as  instances  of  the  taste  with 
nAiofa  the  ancients  sdapted  ornaments  to  things  of  oommon  nse,  at  the  ssme  time  pre- 
•erringthe  type  of  the  objects  which  gsve  rise  to  anyuseflil  invention.  Cicero  informs 
oa  tiM,  in  Sioity,  no  great  house  waa  vrithoiit  some  of  these  utensils,  made  of  silver. 
In  ■x>dMB  linMe,  the  inmAi»  of  oaadlea  oocaaioiMd  this  kind  of  elegant  fianiitnTe  to- 
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go  ont  of  DM.  In  Italy,  tho  practice  of  placii)^  round  tbe  ilt&n  in  chnnAee  laige 
dundeliera  to  hold  wax  candles  teems  to  be  in  so  imitatian  of  ancient  cuatoma,  and 
tbe  sixe  and  shape  of  some  of  these  preaerre  a  tolerablj  juat  idea  of  the  ancient  can- 
delabra ;  but  they  differ  eaaantially  from  them,  in  hsfiu  i.  socket  for  the  candle,  and 
•till  more  in  the  choice  of  forma  and  taste  of  ornament.  Of  late,  it  has  been  the  faahion 
here,  in  the  bouaes  of  the  nobilily  and  wealthy,  to  have  candelabra  in  elegsnt  ajait' 
inents,  to  support  lights  of  varions  kinds,  and  maoy  of  tbeoe  are  accurately  copied  from 
the  anttque,  or  deaigned  in  the  same  style. 

SacT.  XX. — Taar  iimHiB  usera. 

7SS.  Tbe  intensity  of  the  light,  in  aome  eases,  is  very  important ;  tnd  this  has  ogo»- 
•ioned  some  very  accurate  experiments  to  be  made  npon  the  Tarious  snbstancea  em- 
ployed for  |«odacing  light,  llie  Tarious  animal  and  vegetable  oils  have  been  tried,  of 
irbich  apermaoeti  oil  has  been  found  to  give  the  most  light :  cocoamit  oil  ia  inferior. 
Gaa  baa  likevise  been  tried,  but  nothing  waa  gained  in  intensity  of  light. 

7M.  Lt  Iighl/iaut*t,  it  is  not  only  necessary  to  haTo  a  strong  ligbt,  that  may  be  aaen 
at  a  great  diBtanoe,  but  it  is  requirod  liluwise  to  fasTs  the  lights  varied,  so  that  tbe  iagkC 
of  one  ligbtbouae  aball  be  distinguishable  ftom  that  of  another.  For  thia  purpoae,  Uoree 
Unda  of  ligiits  are  employed :  a  fixed  white  light ;  a  revolving  light,  whic^  ehaU  tHMar 
and  disappear  for  a  mmute  or  two  alternately ;  and  likawiae  otrioured  ligUs ;  the  lUUi 
are  produced  by  the  use  of  coloured  glasses, 

7X6.  7^  coHcmtric  aiei  lamp,  with  a  dmMt  eurrent  ef  otr,  was  first  invented  by  Um 
writer  of  this  article,  upward  of  thirty-five  years  ago,  and  waa  anoaunoed  by  Sir  H. 
Davy,  at  the  Royal  Iiutitutjiia,  aa  very  useftal  for  dtemical  pnrpoaea ;  affinding  a  mnelt 
more  intenae  heat  and  ligbt  than  any  lamp  at  that  time  made.  It  consists  of  two  em- 
colar  wicb,  like  Argand'a,  one  within  tbe  other,  and,  of  oouiae,  two  concentrio  flinifw 
A  great  maoy  of  Uiem  were  aold  by  Messrs  Aceum  aod  Oarden,  Complon-etreet,  Lon 
don,  for  cbeinical  parpoaea.  A  lamp  on  the  name  principle,  with  four  canoentiic  wiebi, 
baa  aince  been  oonstnictod  by  M.  Freanel,  for  ligbtbouses,  which,  according  to  Dr. 
Brewster,  nvea  a  light  equal  to  forty  common  Argand  flamefl.  An  inoanvenienoe  in 
llMiiaeoftbeaadoablewioksdl«mps,wbennsedfar  ordinary  light,  is  the  intense  tarat 
tk^  produce,  which  ia,  however,  very  advaiUagoous  in  a  cfaemicat  laboraifMy. 

na.  TltmatfmtoaMJtgAf  ftoi  (Will  ptxiiKMu'te  that  known  here  by  the  nameoftte 
iajf-ia/dr«gtn  Ugit.  Thia  method  consists  in  projecting  a  atreaiu  of  oxygen  gns,  miA 
another  of  bydiragen  gas,  bronght  into  union,  in  an  ignited  state,  apon  b  small  bd  of 
Iteie.  Tbe  light  produced  ia,  indeed,  so  intense  as  to  be  insupportable  to  the  eye.  Bj 
a  amaU  ball  of  time,  only  ttuea  eighths  of  an  inch  in  diameter,  so  brilliant  a  light  m 
anutled,  that  it  ia  eqaal  to  thirteen  A^gond  lamps  united,  or  ISO  wax  oandlso.  Tltis 
Ugfat  has  been  taoceoafiil^  amplayed  in  vaiiona  ways :  *a  aigoala,  in  anrveying ;  im 
ij^lbwisM i  and  in  illmninMiBg  Iba  ninmeofa,  by  wbioh  weana  u  iiifciiiiTiiMj 
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nagnifyiiig  power  can  be  used.  Ezhibitioiw  of  Uieie  miorosoopee  ave  new  well  known: 
the  lij^it  is  in  that  case  passed  through  a  lens,  and  it  throws  the  imafes  of  objects 
segnifted  from  10,000  to  S00,000  times,  in  the  manMr  of  a  solar  mieteeeope,  opon  a 
disk  of  tbnrteen  feet  in  diameter.  It  is  proper  to  mention  that  the  offgfaial  invention 
of  this  light  does  not  appear  to  belong  to  Lieat.  DmaHnond,  as  it  has  been  claimed  by 
Ihpof  Sillioian,  of  North  America. 

727.  In  the  original  Bude  lights  invented  by  Mr.  Gnmey,  the  Ugfat  wae  prodnoed  bjr 
passing  a  stream  of  oxygen  gas  throngh  the  wick  of  an  Argand  oil  lamp ;  in  conse- 
quence, a  most  intense  and  beantiihl  light  was  formed.  But  the  light  now  known  as 
the  Bode  light  is  stated  to  be  **  nothing  mbre  than  an  ordinary  gas  flame  fnxn  three 
or  more  large  concentric  Argand  burners,  the  air  passing  up  through  the  centre  being 
only  atmospheric  air,  with  chimneys  and  reflecting  apparatns  of  partionlar  construo- 
tion."  In  this  latter  case,  the  principle  appears  to  haye  been  borrowed  flwm  the  con- 
centric wick  lamp  described  above.  The  Bode  light  has  been  found  very  advantageooa 
in  Imrge  interiors,  such  as  the  House  of  Commons,  and  diurebes. 

SsoT.  XXI. — MANjkOBMBirr  or  itAnrs. 

710.  f^pom  tike  grut  ketd  ^ohkh  fixed  oU  gteee  mU  in  krnmng,  U  eeerekee  end  cAsrt  the 
wkh,  changing  its  texture,  so  that  it  does  not  imbibe  the  oil  so  ftst  as  at  flrat.  The 
oil  dso  depositee,  and  particnlariy  the  impure  oils,  a  quantity  of  oaitonaeeons  matter 
vpon  the  wick,  which,  constantly  accumulating,  clo^  it  to  such  a  degree  fStmt  the  ofl 
cannot  ascend,  causing  the  lamp  to  bum  dim.  On  this  aoeooat,  after  alamp  baa  bonwd 
a  certain  time,  it  is  necessaiy  to  cut  off  the  portion  of  the  wksk  that  has  been  ao  acted 
upon,  and  to  kindle  the  portion  below  it.  This  is  called  trimming  the  widt.  A  remedy 
for  this  has  been  attempted  by  making  the  wick  of  incombustible  materiala.  ae  asbestos 
or  wire ;  but  this  has  not  succeeded.  There  is,  however,  a  conaiderable  cmlbreace  in 
various  oils,  with  respect  to  their  liability  to  dog  the  urick.  The  ponr  the  oil,  the 
better  will  be  the  light  it  gives;  and  it  will,  m  general,  in  the  beet  hu^a,  be  foond 
most  economical  to  use  the  best  oil  instead  of  the  chewiest ;  bad  oil  oeeaaioning 
smoke,  much  trouble,  and  injury  to  the  lamps. 

729.  Lmnpa  m  which  the  wieke  lie  herixoniaU^,  and  that  come  in  contact  with  the  air, 
are  not  so  bable  to  gather  this  accumulation  of  ooaly  matter  as  those  which  are  up- 
right. The  wick  of  the  Argand  lamp  also  collects  veiy  little,  on  account  of  the  ourrent 
of  air  inside  and  outside  the  flame.  A  number  of  small  wicks,  placed  near  together, 
will  not  accumulate  so  much  black  matter  as  a  sin^  large  wick,  because  in  the  smaH 
wicks  the  air  penetrates  into  the  group  of  flames. 

780.  Although  fixed  oU  resissfu  fluid  ot  imr  criiMrjf  temperxiure^  yet  it  txmgexie  m  ««yy 
teU  weather.  It  becomes  thick,  and  though  not  quite  solid,  yet  too  nneh  so  to  be 
drawn  up  by  the  wick.  When  it  is  found  in  this  state,  it  must  be  plaoei  at  a  little  dis- 
tance from  the  fire  to  make  it  become  liquid.  It  may  be  interesting  to  SMntion  that 
the  thickening  of  the  oil  by  cold  is  an  imperfect  kind  of  ciystalliiation;  and  that  Dr. 
Clarke  found  at  one  time,  that  it  had  formed  regular  ciystals ;  the  temperature  36^. 

701.  In  the  mxmagement  of  the  eimple  lamp,  several  things  are  neoeaaary  to  be  obeerfs- 
ed.  The  wick  should  not  be  twisted  too  much,  for  if  it  be  too  compoet  the  oil  will  not 
rise  readily  in  it ;  nor  should  it  be  too  loose,  for  this  will  cause  the  capfllary  attracting 
power  to  raise  too  much  oO.  With  regard  to  the  distance  of  the  flame  firom  the  sur- 
foee  of  the  oil,  if  it  be  too  near,  too  much  oil  will  be  raised,  more  than  can  be  readily 
eonsomed ;  in  consequence  the  light  ¥nll  be  weak,  and  the  flame  will  be  in  danger  of 
being  put  out.  If  the  distance  be  too  great,  the  capillary  attraction  wiU  not  nise  oil 
enough.  From  this  it  is  obvious  that  most  lamps  require  constant  atteaMion  to  the 
wick,  otherwise  the  light  will  be  very  unequal.  It  is  an  improvement  to  hsie  the  wick 
pasa  through  a  very  short  tube,  which  assists  in  raising  oil  equally. 

782.  Cotton  ie  found  to  be  the  beet  material  for  forming  wieke ;  so  remarkafaty  is  this  the 
ease,  that  spun  cotton  was  imported  from  the  Levant  for  the  wicks  ef  lamps  in  Eng- 
land, agea  beforo  it  was  made  use  of  by  the  weaver. 

733.  Argand  lampe  require  partieular  core.  It  is  necessary  that  they  should  be  trim* 
mod  daily ;  and  they  should  be  thoroughly  cleaned  out  twice  or  thrice  every  year  by 
pouring  warm  water  into  them,  having  a  little  peariaah  dissolved  in  it ;  this  will  bring 
aw^  the  oil  that  has  thickened  and  collected  in  the  tubea,  thus  dogging  them  up  and 
preventing  the  passage  of  the  oil  and  air.  The  alkali  ov  pearlash  in  thia  operation  com- 
binea  with  the  oil,  and  fonns  a  soap,  which,  being  soluble  in  water,  eaailv  cornea  out  by 
agitation.  Warm  water  alone  might  mdt  the  oO,  but  it  eonld  not  disaaiio  and  briug  it 
nway  like  the  alkaU. 

It  is  also  neoessary,  in  trimming,  that  the  wick  should  be  cut  perfeatip  level  with 
acissom ;  any  ragged  bits  on  the  edge  of  the  wick  occaaion  the  flame  to  be  unaven  and 
.to  amoke  in  some  places.  Care  should  be  taken  that  the  holea  through  whioh  the  air 
la  aupplied  to  the  interior  of  the  flame  are  not  stopped  up,  ss  they  are  aptlo  be,  with 
bite  or  ootton,  tow,  and  oil,  during  the  deaning  and  trimming;  if  theywiOlonBd^thO 
■mi^  of  air  ia  aat  anflloient,  and  the  laaop  win  amoha. 
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Skot.  XXII. — BzrBDiTxovi  mmoDs  or  ptocuimo  uobt. 

784.  There  are  many  occaaiom  when  there  ia  a  neoeaai^  for  iffocoring  a  light  whaie 
no  fire  ia  at  band ;  either  for  the  parpoae  of  kindling  a  fire,  or  of  lighting  a  lamp  or  can- 
dle ;  and  though  moat  of  theae  methoda  are  now  pretty  well  known  in  this  country,  yet 
it  will  be  proper  to  aay  something  respecting  them,  to  point  out  the  advantagea  of  eacW 
and,  in  some  caaea,  the  danger  in  naing  them. 

736.  FUni  mid  steel.  This  aimple  and  ancient  method  of  procnring  a  light  is  atill  one 
of  the  beat,  notwithstanding  soYeral  late  inventiona  ha^e  some  adrantagea.  The  fiini 
made  uae  of  ia  of  the  same  kind  as  is  used  in  muskets  and  fowUng-pieoes,  but  the  pieces 
are  of  a  larger  siie,  and  are  made  somewhat  of  a  wedge  form,  for  the  conyenaenee  of 
striking  fixe  more  readily ;  thia  kind  of  flint  ia  found  nowhere  but  in  the  chidk  strata. 
The  ateel  usually  employed  is  made  of  a  ooDTenient  form,  and  ahould  be  weU  temper- 
ed;  an  old  file  will  do  as  a  make-ahift  upon  occasions  when  no  proper  steel  is  to  be  had. 

It  ia  important  that  the  tinder  should  be  carefully  burned  and  kept  &rj ;  the  biin»- 
stone  matches  are  well  known.  When  the  flint,  ateel,  and  matches  are  in  perfect  or- 
der, nothing  is  more  easy  than  to  procure  a  light  by  this  apparatus,  and  its  perfect 
safety  ia  a  great  recommendation ;  a  aingle  stroke  of  the  flint  is  generally  sufficieiil  to 
set  fire  to  the  tinder,  and  the  match  lights  by  slightly  blowing  up  the  ignited  tinder; 
and  yet  how  often  do  we  hear  repeated  hammering  with  the  £nt  and  steel  before  the 
desired  efieot  is  produced  1  The  cause  is  generally  thia :  the  flint,  which  is  not  ez- 
pensive,  haa  been  so  much  used,  that  all  ita  sharp  edgea  are  worn  ofiT,  and  these  are 
neceaaary  to  act  upon  the  steel ;  or  the  tinder  is  damp,  or  badly  made,  or  in  too  amsU 
a  quantity.  To  keep  a  tinder-box  in  order,  the  flint  ahould  be  renewed  when  it  ia  too 
much  worn,  for  which  porpoae  a  atock  ahould  be  at  hand,  or  by  dezteroualy  breaking 
one  of  the  sidea  with  a  hammer,  a  new  aharp  edge  may  be  procured.  For  keeping 
bad  tinder  there  is  no  excuse.  The  cause  of  the  appearance  of  aparks  of  fire  when  fliat 
and  steel  are  atmck  againat  one  another  deaervea  to  be  explained.  The  sparks  do  not 
come  ftom  the  ilint,  as  is  frequently  supposed ;  bnt  they  are  little  chipa  of  steel  which 
are  cut  ofiT  by  the  sharp  edge  of  the  flint,  the  heat  produced  by  the  aharp  blow  or  fine- 
tion  of  the  flint  and  steel  together  being  so  great  aa  to  set  fire  to  and  melt  in  a  red  hot 
atate  the  little  bita  of  ateel  atruck  oflT;  for  ateel  ia  really  an  inflammable  substance,  al- 
though a  pieee  of  it  cannot  be  burned  in  an  ordinary  fire ;  but  to  ahow  distinctly  the 
inflammability  of  ateel,  it  is  only  necessary  to  throw  a  pinch  of  steel  filings  into  the  fire 
or  acroaa  the  dear  flame  of  a  lamp,  and  it  will  be  seen  that  they  bum  with  a  vivid  light. 
To  prove  that  the  sparks  are  only  little  red  hot  and  fused  bite  of  steel,  strike  them  over 
a  aheet  of  white  paper,  and  having  collected  them  when  cold,  examine  than  by  a  good 
magni^ring-giaaa,  and  it  will  be  aeen  that  every  one  of  theae  oonaiate  of  a  little  rounded 
ball  of  Uack  aeoriaeeous  iron  or  ateel,  that  haa  been  burned,  and  rendered  brittle,  and 
is  analogoua  to  thoae  which  fly  oflf  in  smiths*  shops  when  hammering  iron. 

Tinder  ia  linen  rags  reduced  to  charcoal,  which  is  more  inflammable  than  the  rag 
itself.  The  heat  of  this,  however,  in  so  small  a  quantity,  ia  not  aufficient  to  set  fire  to 
wood ;  and  therefore  the  enda  of  the  matches  are  coveted  with  aulphor,  which  kindlea 
with  the  amall  degree  of  heat  excited  by  bkiwing  the  tinder.  When  once  the  aulpfanr 
or  brimstone  ia  perfectly  kindled,  it  sete  the  wood  on  fire.  It  may  be  obaerved  that  the 
temperature  of  the  blue  flame  of  the  aolphur  ia  inferior  to  the  bright  flame  of  the  wood 
in  the  match,  ainoe  the  former  wUl  fail  in  kindling  many  aobatencea  that  the  latter  win 
aet  on  fire ;  as,  for  instance,  the  wick  of  a  candle.  In  cases  where  no  tinder  can  be 
procured,  other  light  inflammable  aubatancea  may  be  used ;  aa  extremely  diy  leaves ; 
cabinet-maken  aometimea  employ  very  fine  deal  ahavings. 

786.  OemuM  tinder  or  amadtm,  which  ia  so  easily  i^it^  bye  apaik  Ihmi  the  flint  and 
steel,  is  made  of  a  species  of  fungus  called  Baiehu  tgnarmel  that  grows  upon  the  barks 
of  trees.  It  is  beaten  well  to  make  it  soft  and  pliable,  and  then  boiled  in  a  solution  of 
saltpetre  to  render  it  more  liaUe  to  catch  fire.  The  Germane  uae  it  much  for  lighting 
their  tobacoo-pipea ;  and  sometimes  keep  it  burning  all  night  for  thia  porpoae,  a  pne> 
tice  extremely  dangeroua. 

Looaely-twisted  cotton,  dipped  in  a  aolution  of  nitre,  has  been  found  to  prove  a  aoh- 
atitttte  for  the  amadou,  and  to  kindle  equally  well. 

737.  The  matek  syringe  is  a  mode  of  lighting  tinder  by  condensed  air.  A  amall  piece 
of  tinder  is  put  into  the  end  of  a  metal  tube,  and  the  bottom  acrewed  on ;  into  the  other 
end  a  piston  that  fite  tight  is  inaerted ;  when  this  is  forced  suddenly  to  the  bottom, 
where  the  tinder  ia  lodged,  the  latter  ia  igpited,  and,  by  unacrewing  the  botUnn,  may 
be  taken  out  ready  to  kindle  a  match.  Thia  curious  efiect  is  owing  to  the  disengage- 
ment of  the  latent  heat  contained  in  the  air,  oondensed  or  compressed  by  the  syringe. 

738.  A  kmrmng-gUss  afibrda  another  method  of  obtaining  a  light  when  the  sun  is  snf- 
fieienUy  powerfhL  This  is  a  convex  lena  of  gbua,  which,  by  oonveying  all  the  rays  of 
the  sua  that  All  upon  it  into  a  small  apace  at  ita  focal  diatanoe,  oocaaiona  a  degree  of 
heat  in  proportion  to  the  aixe  of  the  lena.  A  glaaa  of  an  inch  and  a  half  in  diameter, 
pr  even  leaa,  ia  aufllcient  to  aet  fire  to  any  light  inflamniable  attbataaoea,  of  irtuoh 
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adoQ  or  German  tiiider  ia  the  best.  Very  large  lenaea  are  capable  of  ezcitinf  a  degree 
of  heat  superior  to  that  of  a  fiimace ;  the  most  powerful  glass  of  this  kind  was  thus 
made  some  yean  ago  by  Mr.  Parker  of  Fleet-street. 

789.  The  mir  lamp  was  an  apparatus  for  procuring  an  instantaneous  light  by  aeting  on 
inflammaUe  air  by  electricity ;  the  inflammable  gas  was  contained  in  the  lower  part  of 
the  vessel,  and  was  forced  out  through  a  pipe,  when  it  was  wanted,  by  the  pressnrs  of 
water  in  the  upper  part.  An  eleetrophoros  was  at  the  same  time  made  to  give  a  spark, 
which  fired  the  gas  and  produced  a  flame.  It  was,  howcTer,  found  difltoult  to  keep  in 
order,  and  there  was  some  danger  of  ezploeionB ;  it  is  not  now  used:  See  Heu'9  C^ 
clop.,  art.  ilir. 

740.  Cfarien't  pUihmm  light.  A  Teiy  curious  discoTery  was  made  in  18S4,  by  Pro- 
fessor 0obreiner,  of  Jena,  who  found  that  platinum,  prepared  in  a  spongy  form,  pos- 
sessed the  singular  property  of  causing  a  jet  of  hydrogen  gas  thrown  upon  it  to  inflame 
in  consequence  of  its  union  with  the  oxygen  of  the  atmosphere  ;  and  the  heat  thus 
excited  is  sufficient  to  render  the  ]datina  red  hot,  at  which  a  match  may  be  lighted. 
Upon  this  principle  an  apparatus  for  procuring  an  ihstantaneoos  light  has  been  con* 
stroeted  by  Mr.  Garden,  S7S  Oxfbrd-street,  London,  as  follows : 
«  and  b,  /ig.  147,  are  two  glass  vessels,  the  neck  of  the  upper 
one  being  fitted  air-tight  into  the  lower  by  grinding.  A  hollow 
cylinder,  c,  is  &Eed  upon  the  neck  of  the  vessel  a,  and  reaches 
more  than  ludf  way  down  into  h ;  round  this  tnbe  a  piece  of  line 
is  wrapped.  A  quantity  of  diluted  sulphuric  acid  is  poured  into 
the  vessel  b,  which,  aeting  upon  the  sine,  produces  the  hydro- 
gen, which  rises  to  the  top  of  the  vessel,  but,  not  being  able  to 
escape,  it  collects  there,  and  forces  the  acid  to  ascend  through 
the  tube  into  the  upper  vessel,  the  air  in  which  escapes  through 
the  stopper  loosely  fitted.  As  soon  as  the  production  of  hydro- 
gen has  gone  on  so  far  as  to  occasion  the  acid  to  descend  to  the « 1 
k>wer  part  of  the  line,  all  farther  action,  of  eourae,  ceases,  and 
the  upper  part  of  a  remains  filled  wilh  the  gas.  From  this  part' 
of  the  vessel,  a  tube,  d,  projects,  fhmished  with  a  stopncock, 
and  the  extremity  of  this  tube  turns  downward,  termiaating  in 
e,  where  a  jet  of  hydrogen  issues  on  opening  the  cock.  Imme- 
diately below  this  is  a  little  cup,  /,  to  hold  the  spongy  platina ; 
and  thi^  cup  may  be  moved  farther  oflT  or  nearer  by  means  of  ^*  H7. 

the  wire,  g^  which  slides  up  and  down  through  a  eoUar.  When  a  light  is  wanted,  the 
eock  is  turned,  a  jet  of  hydrogen  falls  upon  the  platina,  which  inflames  the  hydrogen, 
and  is  itself  made  red  hot,  and  capable  of  igniting  a  match.  This  glass  apparatus  is 
sometimes,  for  security,  fitted  up  in  a  mahogany  frame  ef  elegant  foan*  and  is  ex- 
tremely convenient  in  a  library  or  bedchamber,  being  quite  free  from  the  usual  ohjeo- 
tiona  to  apparatus  of  this  kind.  It  will  continue  fit  for  use  until  the  line  beoomea 
quite  dissolved  or  the  aoid  saturated,  when  it  must  be  replenished  snth  these  materi- 
als. The  little  cup  with  platina  is  secured  from  damp  and  dust  by  a  brass  cap ;  and 
should  the  platina,  by  dampness,  k>se  its  property  of  igniting  the  gas,  it  may  be  restored 
by  heating  it  on  the  blade  of  a  knife  over  a  spirit  lamp,  or  clean  candle. 

The  spongy  platina  is  prepared  by  moistening  the  muriate  of  ammonia  and  platina 
with  a  concentrated  solution  of  ammonia  *,  Ihe  paste  formed  is  to  be  heated  to  redness 
in  an  earthen  or  platina  crucible. 

741.  Pyrophoms.  Several  prepared  substances  take  fire  on  exposure  to  air,  without 
the  application  of  heat,  which  weie  formerly  used  occasionally  for  obtaining  a  light :  a 
substance  of  this  kind  was  called  by  chemists  pyrophonu ;  and  though  better  methods 
have  since  been  invented,  it  may  be  useful,  sa  some  ptfticular  occasions,  to  be  ac- 
quainted with  their  composition.  Ikmberg't  pyrophont9  was  the  oldest  discovery  of 
this  kind.  It  was  »ade  by  mixing  three  parts  of  alum  with  two  or  three  parts  of 
honey,  flour,  sugar,  or  any  animal  or  vegetable  matter :  this  mixture  is  to  fae  heated  in 
a  crucible  till  the  mass  is  burned  black ;  or,  to  save  trouble,  burned  alum  may  be  mixed 
at  once  with  charcoal  powder.  This  is  now  to  be  put  into  a  vial,  or  a  matrass,  with 
a  neck  six  inches  long.  The  vessel,  however,  must  not  be  charged  above  three  quar- 
ters full :  it  is  then  to  be  put  into  a  crucible,  and  surrounded  by  sand ;  the  crucible  is 
to  be  put  into  a  furnace  among  red-hot  coals,  and  kept  in  a  red  heat  for  a  quarter  of 
an  hour,  till  a  sulphureous  blue  vapour  appears,  and  the  fire  is  to  be  kept  up  till  this 
disappears.  The  matrass  is  next  to  be  removed,  and  its  mouth  kept  closed  for  some 
time.  The  powder  is  then  to  be  taken  out  and  kept  in  a  vial,  with  a  glass  stopper.  A 
little  of  the  pyrophorus  shaken  out  on  an  easily-infiammable  substance,  such  as  dry 
cotton,  will  set  it  on  fire  immediately.  A  very  good  pyrophorus  may  be  made  by  sim- 
ply mixing  three  parts  of  alum  with  one  of  wheat  flour,  calcining  them  in  a  common 
vial,  well  stopped  with  a  good  cork,  when  cold. 

742.  Phosphoric  fire  boUlee.  Phosphorus  takes  fire  very  readily  when  rubbed,  which 
property  has  been  employed  in  procuring  an  instantaneous  light.    A  common  match  is 
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d$»pod  into  a  HntU  boCtle  oontammg  photpbonis,  a  niiiuite  portion  <^wliioh  adherao  to 
it ;  the  match  is  then  rubbed  li^tlj  upon  a  smooth  piece  of  ocnrk,  which  erases  instant 
combustion.  The  manner  of  putting  in  the  phosphorus  is  the  following :  a  reiy  smsU 
glass  Tial  is  proeured,  and  any  substance  put  in  to  fill  it  within  a  small  distanee ;  then 
eighteen  or  twanly  grains  of  phosphorus  is  cut  into  small  pieces  and  put  into  the  re- 
maining pert  of  the  Tisl,  leaymg  room  for  the  cork.  The  part  of  the.  Tial  containing 
the  phosphorus  is  heated  cautiously  with  a  blowpipe  till  the  phosphorus  melts,  and  the 
bottle  ii  completed.    These  fire  bottles  are  rather  dangerous. 

743.  A/b-tkexit  made  by  dipping  matches  charged  with  chlorate  of  potash  (formeiiy 
called  ozymuriate  of  potash)  into  scdphuric  acid,  which  causes  instant  ignition.  These 
boxes  hsTO  been  Tory  much  used.  The  matches  are  prepared  by  dipping  them  into  ofl 
of  turpentine,  and  drying  them ;  a  mixture  is  then  made  of  an  equal  weight  of  finely- 
powdered  chlorate  of  potash  and  flowers  of  sulphur,  to  which  is  usually  added  about 
an  eighth  part  of  Tormilion,  merely  to  colour  it.  This  compound  is  then  mixed  up  with 
oil  of  turpentine  to  the  oonsistenoe  of  a  paste,  and  the  points  of  the  matches  dialed 
into  it.  Some  asbeslos  is  put  into  a  Teiy  small  rial,  and  on  that  a  few  drops  of  strong 
sulphuric  acid :  the  use  of  the  asbestos  is  merely  to  prereot  the  add  from  doing  mis- 
chief by  spilling.  Some  use  sugar  instead  of  the  su^hur,  and  employ  spirit  of  wine  to 
make  the  paste.  Vast  quantities  of  these  are  used  in  Paris,  and  are  got  up  in  ciroular 
paper  cases  at  a  Tory  small  expense.  It  is  necessary  to  put  those  who  attempt  to 
make  their  matches  upon  their  guard  agamst  serious  accidents  which  may  happen  in 
the  process.  The  mixture  will  explode  by  friction  or  percussion  in  a  mortar,  and  ths 
explosion  of  a  few  ounces  might  prove  fataL  The  substances,  therefore,  must  be  rub- 
bed together  yery  gently.  But  we  would  not  recommend  any  one  to  attempt  making 
these  matches,  except  they  are  well  instructed  in  the  necessary  precautionB.  Ths 
front  of  a  shop  has  been  Uown  out  by  an  explosion  of  this  kind,  and  the  operator  was 
seriously  hurt. 

744.  Promethsant  for  procuring  an  instantaneous  light  appear  as  little  rolls  of  paper 
that  contain  some  red  substance  enclosed  at  one  end.  When  you  wish  for  a  li|^t  you 
lay  the  red  end  of  the  paper  on  a  table,  and  gyre  it  a  knock  with  a  hammer,  key,  or 
oUier  hard  body,  on  which  the  paper  inflames.  The  principle  upon  which  t^  elibct 
is  produced  is  the  following :  it  is  a  chemical  fact  that  a  mixture  of  the  substance  catt- 
ed chlorate  of  potash  with  sugar  inflames  when  it  comes  into  contact  with  sulphuric 
acid.  Now  the  red  substance  in  the  paper  is  this  mixture,  and  in  that  substance  there 
is  a  little  glass  hollow  bead  that  contains  sulphuric  acid.  When  the  end  of  the  paper 
roll  is  struck,  the  bead  is  broken  and  the  acid  liberated,  which  inflames  the  chlorate. 
The  making  of  prometheans  is  rather  a  difllcult  operation,  and  we  would  not  recom- 
mend any  one  not  well  versed  in  chemical  experiments  to  aXtempi  it,  as  the  substan- 
ces are  extremely  apt  to  explode  by  handling. 

746.  iMofera  or  bongrtpes  are  matches  prepared  by  dipping  them  into  phospiwric 
preparation,  whidi  is  inflamed  by  being  robbed  sharply  on  a  piece  of  glass  paper,  or 
any  other  rough  sabstance.  They  are,  perhaps,  on  the  wh<de,  the  most  convenient 
and  the  safest  of  any  contriTance  of  this  kind,  as  they  are  hot  liable  to  spoil  by  keep- 
ing, nor  to  inflame  spontaneously.  They  are,  at  present,  sold  at  a  very  low  price. 
For  safe^,  they  should  be  kept  in  a  metal  case,  as  friction  by  some  accident  may  sot 
them  on  firs 


CHAPTER  V. 

ILLVmUTZOV  ST  HBANS  OP  SAS. 

746.  ^9tory  ofm  tight. — Illnmination  by  means  of  inflammable  gas  aflfbrds  one  ef 
the  most  striking  mstances  of  the  adaption  of  scientific  discoTery  to  the  comlorts  and 
elegances  of  life ;  and  it  is  the  more  remarkable,  since  this  vast  improToment  is  al- 
together within  the  memory  of  many  persons  now  living. 

747.  It  had  been  shoum  by  Dr.  Clayton,  in  1688,  that  the  air  which  comes  from  biln- 
minous  coal,  when  subjected  to  a  red  heat  in  a  retort,  is  inflanunaUe,  and  burns  with 
a  bright  flame.  Dr.  Watson,  bishop  of  LlandaiT,  also,  in  his  "  Chemical  Essays,"  men- 
tions his  haTing  ignited  gas  produced  by  the  distillation  of  coal. 

748.  Mr.  Murdoch^  engineer  to  Metsre.  Watt  and  Boulton^  wot  the  firat  ferton  uka  fmi 
in  practice  the  idea  of  producing  tight  on  an  eztensive  scale  by  means  of  this  gas.  He  com- 
menced his  experiments  on  this  subject  in  1792,  when  he  applied  it  to  the  lighting  of 
his  own  house  at  Redruth,  in  Cornwall ;  and  aaerward  to  that  of  the  extensiTe  man- 
ufactory of  Watt  and  Boulton,  at  Soho,  near  Birmingham,  on  the  occasion  of  the  cele- 
bration of  the  peace  of  Amiens  in  1796.  But,  notwithstanding  these  successful  experi- 
ments, and  also  that  several  manufactories  in  Birmingham,  Manchester^  and  other 
towns  were  lighted  with  gas,  under  the  superintendence  of  Mr.  Murdoch,  an  account 
of  which  was  published  in  the  transactions  of  the  Royal  Society  in  1808,  so  little  waft 
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I*  the  puUks  in  general  aoviaintedl  with  the  merits  of  this  invention,  that,  a  few  ye«in 

>  afterward,  Mr.  Windsor  exhibited  the  gas  light  in  London  aa  an  invention  of  hia  own ; 

b  at  leant,  it  waa  ao  onderatood  generally ;  and  it  waa  at  that  time  looked  upon  by  moat 

■  peraona  merely  aa  a  apeculation  ealculated  to  delude,  and  not  likely  to  be  earned  to 

^  the  extent  that  waa  represented.    The  continual  and  aucceaaful  exhibition  of  this  kind 

I  of  light,  however,  at  the  Lyeeom  Theatre,  and  in  Pall  Mall,  induced  many  to  inquire 

k  into  and  diacoaa  ita  merita,  and,  at  laat,  a  company  waa  formed  for  the  purpoae  of 

lighting  the  atreeta  of  London.    The  auoeeaa  of  the  project  ia  too  well  known  for  ua 

I  to  cany  ita  history  farther.    We  shall  only  obaerve  that,  at  preaent,  the  number  of  gaa 

I  lampa  for  lighting  the  atreeta  ia  upward  of  168,000,  and  that  above  200,000  chaldrona. 

of  ceala  are  anni^y  employed  in  generating  the  gas. 

f  749.  Nature  of  coal  gas.  We  have  already  explained  that  the  flame  firom  coals  bum- 

I  ing  in  a  common  fire  proceeds  from  the  combustion  of  the  carburetted  hydrogen  gas 

c  that  is  volatilized  and  set  free ;  and  every  one  must  have  observed  that,  occaslontuly, 

I  jets  of  flame  from  some  parts  of  the  coal  are  extremely  bright,  proceeding  from  v«iy 

I  pure  gaa.    It  was  natural  to  imagine  that,  if  this  gaa  could  be  coDected  by  any  means 

I  in  proper  reservoirs,  and  afterward  forced  out  through  small  aperture^,  it  might  aerve, 

f.  when  set  on  fire,  for  the  purpose  of  illumination  instead  of  lamps  or  candles.    To  ef- 

I  feet  this,  a  quantity  of  coal  is  Introduced  into  a  closed  vessel,  generally  ef  iron,  jdaoed 

I  in  a  proper  furnace,  by  which  it  is  heated  so  aa  to  throw  out  the  volatfle  parta,  which 

II  are  conducted,  by  means  of  pipes  leading  from  the  vessel,  to  the  place  where  it  is  to 
I  be  burned.  But  aa  all  the  products  of  the  coal  are  not  proper  for  combustion,  and 
I  some  of  them  are  injurious,  the  gas  is  first  conducted  into  vessels,  where  it  is  purified 
I  by  several  processes.  After  this  it  is  paased  into  a  recipient  caHed  a  gtuomettr^  from 
i  whenee  it  is  sent  to  the  various  placea  where  it  is  to  supply  light.  A  ftoniliar  idea 
I  may  be  formed  of  thia  process  by  a  very  simple  experiment.    Put  a  few  bita  of  good 

coal  into  the  bowl  of  a  tobacco  pipe,  and  cover  the  top  of  it  with  pipeclay  made  into  a 

I  thick  paste.    When  thia  is  dry,  introduce  the  bowl  of  the  tobacco  pipe  between  the 

I  bars  of  the  grate  into  a  clear  part  of  Uie  fire,  and  let  it  remain  till  the  whole  ia  red  hot. 

Apply  now  a  lighted  taper  to  the  end  of  the  atom  of  the  pipe,  and  a  flame  will  be  seA, 

I  occasioned  by  the  inflammable  gas  that  issues  from  the  decomposition  of  the  coal. 

I  After  the  whole  of  the  flame  haa  burned  out,  the  bowl  will  contain  only  coke. 

[  760.  Thett  ore  teterd  varuiin  of  v^wmahle  gaa.     Pure  hydrogen  gas,  such  as  is 

produced  by  the  action  of  dOuted  sulphuric  acid  on  fllings  of  iron  or  zinc,  is  extremely 

,  inflammable ;  but,  though  it  affords  much  heat  when  burning,  its  flame  is  too  feeble  to 

be  employed  for  artificial  illumination.  The  hydrogen  that  comes  from  coal  by  the 
above  proceaa  is  united  to  a  quantity  of  carbon,  and  is  called  carburetted  hydrogen^ 
which  bums  with  a  bright  white  flame.  It  is  supposed  that  it  is  the  combustion  of  the 
carbon  that  givea  out  the  greatest  quantity  of  light ;  for  the  greater  the  proportion  of 
caibon  the  greater  ia  the  Ught.  There  are  two  varieties  of  carburetted  hydxt^gen ;  one 
having  more  carbon  than  the  other :  that  which  has  the  most  carbon,  called  hi-carhu' 

I  retted  kydrogen^  or  olefjvnt  gas,  givea  the  greatest  light ;  the  other  is  usually  termed  light 

earlmretted  k^ogtUj  and  fi»  the  same  as  what  rises  in  bubbles  from  the  mud  of  marshy 
placea  when  8tinred«    The  gaaeous  products  firom  coal  consist  of  a  mixture  of  these, 

I  with  some  others ;  and  a  great  deal  of  the  beauty  of  the  light  obtained  from  coal  de- 

pends upon  the  kind  of  co^  employed,  the  modes  of  conducting  the  process  of  decom- 
position in  the  retorts,  and  likewise  of  purifying  the  gas  afterward.  It  seldom  occura. 
m  domestic  economy,  that  this  gas  is  prepared  by  an  individual  for  private  use ;  but 
there  are  cases,  in  very  large  establishmenta,  where  this  is  desirable.  We  shall  de- 
acrfl>e,  in  general,  the  natove  of  the  decomposition  of  coal  fbr  this  purpose,  as  stated 
by  Dr.  Ure. 

751.  **  When  coale  are  heated  m  a  eaet-iron  retort  to  ignition,  the  progress  of  decomposi- 
tion is  as  follows  :  First,  and  before  the  retort  becomes  red  hot,  steam  issues  ^ong 

.  with  Uie  atmoapheric  aur.    When  the  retort  begins  to  redden,  coal  tar  distils  in  con- 

'  siderable  quantity,  with  some  combustible  gas,  of  which  hydrogen,  mixed  with  ammo- 

niacal  gaa,  forms  a  part.  The  evolution  of  gas  increases  as  the  retort  becomes  hotter, 
with  a  continual  production  of  tar  and  ammoniacal  liquor,  aa  well  as  of  sulphureous 
acid,  from  the  pyrites  of  the  coalt  which  unites  with  the  ammonia. .  When  the  retort  has 

'  come  to  a  bright  cherry-red  heat,  the  disengagement  of  gas  ift  most  active.     By-and-by 

^  the  gaseous  production  diminishes,  and  eventually  ceases  entirely,  although  the  heat 

be  increased.    In  the  retort  carbonized  coal  or  coke  remains,  while  tar  is  found  at  the 

'  bottom  of  the  receiver,  covered  with  the  ammoniacal  liquor,  and  combined  with  car- 

»  bonic  and  sulphureous  acids,  and  sulphuretted  hydrogen. 

'  *<  If,  during  this  distillation,  the  combustible  gaa  be  collected  and  examined  at  the 

several  stages  of  the  process,  it  \b  fbund  to  diflbr  extremely  in  its  luminiferous  powers. 
Thai  which  comes  off  before  the  retort  haa  acquired  its  proper  temperature  gives  a 
feeble  light,  and  resembles  the  gaa  obtained  by  the  ignition  of  moist  charcoal,  consist- 

'  ing  chiefly  of  hydrogen.    That  evolved  when  the  retort  has  just  acquired  throughout  a 

1  wirid  red  heat  is  the  best  of  all,  consisting  chiefly  of  bi-carburetted  hydrogen,  or  olefiant 
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g«8.  From  good  coal  it  consiato,  for  example,  In  100  measovas,  of  18  of  (defiant  p», 
88*5  of  oerburetted  hydrogen,  1 1*0  of  carbonie  oxyde,  1*8  of  axote ;  the  «iixtare  haTing 
a  apecific  graTity  of  0*060.  At  a  later  period,  as  after  five  hours,  it  containa  7  meas- 
ures of  olefiant  gaa,  66  of  cartraretted  hydrogen,  11  of  carbonie  oxyde,  81*3  of  hydnn 
gen,  4*7  of  axote ;  the  specific  gravity  of  the  whole  being  0-600.  Towards  the  end  of 
the  <H)eration,  as  after  ten  hours,  it  contains  SO  measures  of  caiburetted  hydrogen,  10 
of  caibonic  oxyde,  60  of  hydrogen,  10  of  axote,  with  a  specific  gravity  of  only  0*846. 
The  hydrogen  becomes  sulphuretted  hydrogen,  if  there  be  much  iron  pyrites  in  the 
coaL    The  larger  proportion  of  the  gaa  is  disengaged  during  the  first  hour,  amounting 

10  about  I  of  the  whole ;  in  the  three  following  houra  the  disengagement  is  tolerably 

uniform,  constituting  in  aU  ^iV  i  ui  the  sixth  hour  it  is  ^[V  i  ^  ^^^  seventh  and  eighth 

hours  -ffy'" 

768.  *'  From  Uutt  ahHrvaiionM  art  derived  the  rule*  for  the  jtroductioH  of  a  good  Ught  gu 
from  eoaU,  They  show  that  the  distillation  should  commence  with  a  retort  previously 
heated  to  a  cherry  red,  since  thereby  good  gas  is  inmiediatcly  produced,  and  a  portion 
of  the  tar  ia  also  converted  into  gas,  instead  of  being  simply  distilled  over  into  the  con- 
denser pit ;  that  this  heat  shouM  be  steadily  continued  during  the  whole  operation — 
ftom  five  to  eight  hours ;  that  it  should  not  be  increased,  especially  towards  the  end, 
for  fear  of  generating  carbonic  oxyde  and  hydrogen  gases,  as  well  as  of  injuring  the  re- 
tort when  the  cooling  agency  of  gasification  has  become  feeble ;  and  that  the  operation 
should  be  stopped  some  time  before  the  gas  ceases  to  come  over,  lest  gases  with  feeble 
illuminating  power  should  impoverish  the  contents  of  the  gasometer.  Upon  the  aver- 
age, a  pound  of  good  coal  affords  four  cubic  feet  of  gas,  more  or  less,  according  to  the 
force  of  the  retort,  and  the  manner  of  firing  it." 

763.  The  gas  a*  it  comes  from  the  retort  is  not,  at  first,  adapted  for  the  jnurpose  it  is  de-- 
signed  to  annoer,  as  it  is  easy  to  see  from  the  above  statement.  It  must  be  carefully 
freed  from  the  tar  and  anunonia,  and  also  from  carbonic  acid  and  sulphuretted  hydrogen 
gases ;  the  presence  of  which,  especially  the  latter,  would  be  highly  injurious.  Hence 
the  purification  of  the  gas  demands  the  utmost  vigilance  on  the  part  of  those  who  su- 
perintend gas-works,  and  is  the  part  of  gas-malung  with  which  the  public  is  chiefly 
concerned :  an  ill-conducted  gas-work  affords  not  only  an  imperfect  light,  but  emits 
offensive  and  deleterious  effluvia. 

764.  The  process  of  purification  is  somewhat  differently  conducted  in  different  works. 
In  very  large  establishments,  the  gas  is  made  to  pass  through  a  mixture  of  lime  and 
water,  which  is  kept  in  constant  agitation.  This  limewater  atoorbs  the  ammonia, 
carbonic  acid,  and  sulphuretted  hydrogen.  In  smaller  works,  purification  is  sometimes 
effected  by  forcing  the  gas  through  successive  layers  of  fresh-slacked  lime.  The  purer 
the  gas,  the  lighter  it  becomes ;  hence  the  specific  gravity  is  considered  as  a  test  of  its 
purity. 

766.  There  is  much  difference  in  the  quality  of  coal  for  affording  gas.  The  most  bitu- 
minous or  caking  coal  is  generally  best ;  ana  the  Newcastle  cosd  is  much  employed ; 
but  the  cannel  coal  yields  the  most  gas.  The  sulphuretted  hydrogen  in  cosd  gas,  which 
is  so  ii^urioui^  proceeds  from  the  sulphuret  of  iron,  or  iron  pyrites,  of  which  almost  aQ 
coal  contains  a  portion,  more  or  less.  The  coke,  which  remains  in  the  retorts  after  the 
gas  has  been  extracted,  is  employed  as  fuel  for  domestic  and  other  purposes. 

766.  It  is  surprising  to  see  toith  whai  facility  and  neatness  gas  lights  are  now  managed. 
The  gas,  being  collected  in  a  purified  state  in  the  reservoir  or  gasometer,  is  conveyed 
by  tubes,  which  branch  out  into  smaller  ramifications,  until  they  terminate  at  the  places 
where  the  lights  axe  wanted.  The  extremities  of  the  branching  tubes  are  furm'shed 
with  burners  having  small  apertures,  out  of  which  the  gas  issues  with  a  velocity  cor* 
responding  to  its  de|;ree  of  pressure.  Near  the  termination  of  each  tube  there  ia  t 
stop-cock,  upon  turmng  which,  when  light  is  required,  the  gas  instantly  flows  in  aa 
equable  stream,  and  instantly  inflames,  on  the  approach  of  a  lighted  taper,  into  a  bril}- 
iant»soft,  and  beaut;iful  flame,  requiriiig  no  trimming  or  snuffing  to  keep  up  equal  bright- 
ness ;  and  the  quantity  of  gas  that  issues,  and,  of  course,  the  height  of  the  flame,  is 
regulated  simply  by  turning  the  stop-cock :  it  maybe  made  to  give  a  considerable  flame, 
or  one  so  low  and  dim  as  scarcely  to  be  perceived. 

767.  The  gasometer,  into  which  the  gas  is  collected  in  the  gas-works,  previously  to  its 
being  sent  out  in  pipes  to  be  burned,  is  not  merely  a  magazine  for  receiving  it,  and 
keeping  it  in  store  for  use,  but  it  is  likewise  necessary  for  communicating  to  the  gas, 
in  the  act  of  burning,  such  a  uniform  pressure  as  may  secure  a  steady,  unflickering 
flame.  It  consists  of  a  large  cylindrical  vessel,  inverted,  or  with  the  open  end  down- 
ward, in  a  cistern  of  water,  the  gas  being  sent  through  the  water  into  it :  a  pipe  leads 
from  it ;  and  the  pressure  applied  to  force  the  gas  out  is  regulated  by  weights  attached 
io  the  gasometer. 

768.  7^  construction  of  the  burners,  or  the  mode  of  burning  the  gas  as  it  issues  from 
IhB  jets,  has  a  great  influence  upon  the  quantity  and  quality  of  its  light.  Originally  it 
was  only  a  simple  beak  perforated ;  and  these  are  still  employed  in  butchers'  and  other 
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•hopa  of  ■  atanaar  ktnd,  where  the  gu  bonu 
oaUido  the  hoiue ;  but  these  geneirBll;  givs 
nmch  smoke.  A  more  elegant  mode  is  to 
diride  the  flame  into  three  or  more  aDiBll 
jeta  in  AnciM  forma,  protected  bj  glasaei, 
which  form  aideiiitid  anbatitntea  for  oil  lanpa 
inatraeU,  andaomeotlwrplBMa,^.  148,  >. 
Id  thia  wi^,  when  the  gaa  ia  well  purified, 
there  ia  scwcdy  aoj  smoke,  on  the  prioeiple 
we  explained  wlien  treating  of  lamps,  ibal  - 
jTeral  small  fl 


feet 


II  flames  prodnced  a  more  p 


An- 


Fig.rn. 


other  kJDd  of  bnnMT  is  called  a 

i,/f.  148;  thia 

Boiiig  from  B  narrow  aperture  between  two 

[dates  of  metal :  for  the  same  resaon  tMa 
Kf  i*t.  flame  has  little  or  no  smoke. 

769.  BiUKlunt^ gat titkUtt  bunted  tnlheiiMria-^aptrlmenlM 
mid  ihcpi,  where  the  amoke  i*  to  be  entirely  deatrojed,  the  asnal 
metiuM  ia  to  make  the  gas  iaeue  through  a  circle  of  Terr  small 
pinbolea  near  each  other,  b;  which  all  the  small  flames  oniie  to- 
gethei  to  form  a  ciimlar  flame,  like  an  Argand  lamp,  and,  at  the 
aanw  time,  acoJumnof  airriaea  throogh  the  ceotiairf'this  flame, 
aa  ia  seen  in  Jig.  149,  which  re|«esei)ta  the  perspeethre  riew  and  I 
BDctioD  of  one.if  these  bnmers.  The  ornamented  stage  oi  ' 
bnnieT  Bnpporta  s  cjlindrical  glass,  which  prevetits  the  flame 
flickering  with  the  wmd  ;  but  it  has  little  effect  in  deatroying  the 
amoke.  When  a  very  strong  light  ia  required,  eanaing,  of  coune, 
a  greater  conaumptioD  of  gaa,  it  ia  proper  to  uae  ^Uaea  cootrBo' 
ed  in  the  manner  shown  when  treating  on  lampa,  that  oanae  I) 
current  of  air  to  impinge  upon  the  flame.  This  kind  of  glaaa  ia 
the  more  neoessary  for  oil  gas,  on  account  of  the  quantity  of  car- 
boD  which  it  coDtains,  which,  if  unbumed,  would  oecasion  amoke.  The  piDholea  ahonld 
be  exactly  of  equal  size,  otherwise  the  light  will  bum  like  a  badly-trimmed  Argand 
lamp.    Tlie  height  of  the  dame  ia  regulated  by  tunung  the  itop-coek  on  the  pipe. 

^  ISO  exhibits  the  nanal  maimer  in 
which  two  gas  burners  are  suspended,  or, 
rather,  appear  aa  if  anapended ;  here  the 
gsa  ia  supplied  to  the  b^uneis  by  a  tube  in    | 
the  centre,  from  which  branches  proceed    ' 
fomtahed  with  Btop-cocka.    An  infinite  ta- 
riety  of  other  designs  are  employed ;  and 
BOme  closely  leaerabliug  the  forms  of  ele- 
gant chandeliera  are  introduced.  i' 
760.  Inagiufiiau,tu  in  lUl  of  a  caiidUyi 

it  may  be  obeerred  that  the  bottom  of  the 
flame  is  blue ;  because,  aa  it  issues  with  [ 
great  velocity,  the  gag  gets  mixed  with  a 
large  quantitj  of  stmoBpherical  sir,  and  the 
hydrogen  ia  oonsumed  too  rapidly  for  the  ^-  ^^'^  ' 

cBitMinaceouB  part  to  be  burned  also ;  the  flame  of  hydrogen  alone  being  Une ;  bat,  high- 
er up,  the  flajne  becomes  white,  becauae  It  is  there  the  cartion  is  consumed,  which  prt>- 
duces  the  whiteness  and  luminous  property  of  the  flame. 

701.  Tie  veiumt  other  froducti  oj  coaly  wAcn  iiitiUed,  bttiiu  the  gn,  an  HmuA  to  nmu 
aoowU,  From  the  ammoniacal  liquor  muriBt»of  ammonia  is  inade.  100  lbs.  of  eoal 
aflbrd  17  lbs.  of  coal  tar,  which  again  contains  in  1 00  Uw.  se  lbs.  of  coal  oil,  and  48  lbs. 
of  pitch.  Tbe  tar  is  employed  as  a  paint  to  preserve  wood,  bat  its  amell  ia  disagreea- 
ble. The  pitch  may  be  used  for  some  of  the  purposes  answered  by  common  pitch, 
though  it  ia  inferior. 

763.  Caal  oil,  procured  by  the  distillBtion  of  coal  tar,  mixed  with  sn  equal  bolk  of  wa- 
ter, may  be  used  aa  a  foel  under  a  boiler.  The  mixture  is  made  to  boil  in  a  ketlle,  and 
the  mingled  vapours  of  the  oil  and  the  water,  when  passed  through  a  perforated  noixle, 
are  kindled,  and  give  a  great  beat )  the  water  ia  thought  to  be  in  part  decomposed. 
Coal  oil,  rectified  by  diatillation,  ia  extensively  employed  for  dissolving  csoutchouc  in 
making  the  varnish  of  waterproof  cloth,  wid  also  for  burning  in  peculiar  kinda  of  lamps, 
under  the  improper  name  of  naphtha. 

733.  PorutiegoM.  The  inconvenience  of  betag  obliged  to  have  the  lights  fixed  in  the 
oidiuary  way  of  employing  it  gave  riae  to  the  eontrivaooe  of  portable  gas,  which  was 
the  invention  of  Hr.  Gordon.    To  make  theae  lights  portable,  the  gas  is  forcibly  com- 
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mamben,  was  drawn  to  the  aobjeet  of  Tentilatin^  lamp-twuiieia  in  booses,  and  lie  was 
induced  to  suggest  the  trial  of  yarious  plans  for  effectme  the  remoyal  of  the  products 
of  combustion  produced  by  sources  of  artificial  light.  AU  substances  used  for  the  pur- 
pose of  illumination  may  be  represented  by  oil  and  coal  gas ;  although  tallow  and  wax 
are  also  greatly  employed,  yet,  as,  until  rendered  fluid,  luie  oil,  they  cannot  be  burned, 
for  all  practical  purposes  they  may  be  classed  with  it.  Oil  and  gas  both  contain  car- 
bon and  hjrdrogen ;  and  it  is  by  the  combination  of  these  elements  witii  the  oxygen  of 
the  air  that  light  is  OTolyed.  The  carbon  produoes  oafbonic  acid,  which  is  deleterious 
in  its  nature,  and  oppressiTc  in  its  action  in  closed  apartments,  and  the  hydrogen  pro- 
duces water.  A  pound  of  oil  contains  about  0-13  of  a  pound  of  hydrogen,  0-78  of  car- 
bon, and  O'l  of  oxygen ;  when  burned,  it  produces  1*06  of  water,  and  S*86  of  carbonic 
acid,  and  the  oxygen  it  takes  from  the  atmosphere  is  equal  to  that  contained  in  13*27 
cubic  feet  of  air.  A  pound  of  London  coal  gas  oontalns,  on  an  average,  0*3  of  hydro- 
gen, and  0*7  of  carbon  ;  it  produces,  when  burned,  S*07  of  water,  and  3*66  of  carbonie 
acid  gas  *,  consumes  4-36  cubic  feet  of  oxygen,  equal  to  the  quantity  contained  in  19-8 
cubi<»l  feet  of  air.  A  pint  of  oil,  when  burned,  produces  a  pint  and  a  quarter  of  water, 
and  a  pound  of  gas  more  than  two  and  a  half  pounds  of  water ;  the  increase  of  weight 
being  due  to  the  absorption  of  oxygen  from  the  atmosphere,  one  part  of  hydrogen  ta- 
king eight  by  weight  of  oxygen  to  fonn  water.  A  London  Argand  gas  Uunp,  in  a 
closed  shop  window,  will  produce,  in  four  hours,  two  pints  and  a  half  of  water,  to 
condense  or  not  upon  the  glass  or  the  goods,  soeoiding  to  oiroomstances.  A  pound  of 
oil  also  produoes  nearly  three  pounds  of  carbonic  acid,  and  a  pound  of  gas  two  and  a 
half  pounds  of  carbonic  acid.  For  every  cubical  foot  of  ^as  burned  rather  more  than 
a  cubical  foot  of  carbonic  acid  is  produeed.  Now,  carbomc  acid  is  a  deadly  poison :  an 
atmosphere  containing  even  one  tenth  of  it  is  soon  fatal  to  animal  life.  The  various  acci- 
dents from  lime  and  brick  kilns,  brewers'  vats,  oocasionaOy  from  the  sinking  of  wells, 
as  at  Cheltenham,  and  from  the  choke  damp  in  coal  mines,  attest  the  extreme  danger 
contingent  upon  the  presence  of  this  substance.  A  man  breathing  in  an  atmosphere 
containing  seven  or  eight  parts  of  carbonic  acid  would  suffinr,  not  from  any  deficiency 
of  oxygen,  but  from  the  deleterious  action  of  tiie  carbonic  acid.  M.  Leblane  has  re- 
cently analysed  carefi^y  the  confined  air  of  inhabited  places,  and  concludes,  as  stated 
in  his  memoir,  that  the  proportion  of  carbonic  acid  gas  in  such  pUuses  nuy  be  regarded 
as  measuring,  with  sufllcient  exactness,  the  insalubrity  of  the  air ;  that,  in  the  propor- 
tion of  1  part  to  100  of  air,  ventilation  is  indispensable  for  the  prevention  of  injury  to 
the  health ;  that  the  proportion  of  carbonic  acid  gas  had  better  not  exceed  a  five-hun- 
jitedth  p^rt,  though  it  may  rise  without  inconvenience  to  a  two-hundredth  pert.  If  a 
^TSMUf  twelve  feet  square  and  twelve  feet  high,  with  the  doors,  windows,  and  fireplaoe 
^fos^  has  a  gas  lamp  burning  in  it,  consuming  five  cubic  feet  of  gas  per  hour,  the 
lig^t'wiU  produce  sufficient  carbonic  acid,  in  rather  more  than  three  hours,  to  be  in 
thb*pl^portion  of  1  part  to  100  of  air,  and,  as  M.  LeUanc  states,  whrji'in  such  con- 
dition! |<lfe  air  is  decidedly  injurious  to  health ;  and  even  in  one  hour  and  a  half  it  will 
prodibee  ttiht  proportion  of  carbonic  acid  which  he  considers  should  never  be  exceeded. 
If  a  lij&ted  ULpei  be  applied  to  the  top  of  a  lamp  chimney,  it  will  be  instantly  extin- 
guished, or  a  glass  jar  held  over  it  will  become  immediately  filled  with  air  in  which  a 
light  cannot  bum,  nor  can  any  animal  live  in  it.  Or,  if  a  portion  of  limewater  be 
poured  into  the  jar,  it  will  become  turbid  in  appearance,  owing  to  the  precipitation  of 
the  carbonate  of  lime,  formed  by  the  combination  of  the  carbonic  acid  with  the  bme. 
Sulphureous  and  sulphuric  acid  are  also  contained  in  the  water,  which  results  from 
the  combustion  of  coal  gas,  and  are  products  iigurions  to  metals  and  aitides  of  fhmi- 
tuie. 

**  It  will  now  be  understood  that  the  object  sought  to  be  attained  in  the  ventilation 
of  lamp-burners  is  the  entire  removal  of  all  the  noxious  products  of  combustion ;  and, 
with  this  view,  at  Professor  Faraday's  suggestion,  the  gas  lights  of  the  chandelier  in 

the  library  at  the  Athencum  were  ventilated  by  pipes  dipping  into 
the  lamp  glasses,  and  coigoining,  at  a  short  distance  upward, 
into  one  central  pipe,  which  carried  away  all  the  burned  air  out 
of  the  roooit  Jig.  IftS.  In  this  first  practical  experiment  many 
things  were  learned  as  to  the  mode  of  arranging  the  pipes ;  the 
disposal,  when  the  pipes  were  very  long,  of  the  water  produced, 
dtc.,  dec. ;  but  the  objects  sought  for  by  the  ventilation  were  at 
once  and  perfectly  obtained.  This  principle  may  be  illustrated 
4J  by  a  simple  experiment,  showing  the  dififerenoe  between  allow- 

■  ing  combustion  to  give  its  products  to  the  air  of  a  room,  and  car- 

rying ofiT  these  products,  as  soon  as  found,  to  the  exterior.    Let 
a  short  wax  candle  be  placed,  burning,  on  a  plate,  a  glass  jar  put 
jRr  152      ^^®'  ^^  '^  ^^  upper  aperture  of  the  jar  closed  by  a  globular 
^'  cork,  through  whioh  passes  a  piece  of  glass  tube,  about  half  an 

inch  in  diameter,  and  twelve  or  fourteen  inches  long ;  the  tube 
descending  to  the  top  of  the  candle  fUme,  and  being  fdaoed  just 
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above  it  Under  th«M  eimmrtaiiess,  tbore  win  be  plenty  of  sir  passing  tnto  the  jar 
between  it  and  the  plate,  and  ont  b]t  tks  tube,  to  tupfij  all  that  is  needed  for  comboa- 
tioD,  and  keep  the  glass  chamber  sweet :  the  conaequenoe  is,  that,  in  this  position,  ft 
will  go  on  burning  far  any  length  of  time,  and  tbe  jar  remain  qaile  clear  and  bright. 
Bnt,  on  moTing  tlie  cork  a  little,  so  that  the  tabe  ihall  no  longer  be  over  the  flame,  all 
these  reaulta  will  chaoge,  though  the  airway  remains  exaotly  as  before.  The  candle 
will  now  gire  the  prvdoeta  of  ita  combnation  to  the  general  air  of  the  glass  chamber, 
which  immadiatel]'  beeomes  dull,  ftom  waMr  deposited  upon  it ;  the  air  itself  will  be- 
come worae  and  worse,  the  li^t  dim,  and  in  a  f^  minittes  will  go  oot;  bat  if  pre- 
veoted.bj  the  U^  being  agaioplacedover  it,  aigna  of  reooTery  will  appear,  the  hght 
will  resume  its  former  tHrighlnesa,  and,  alter  a  short  time,  ereu  the  dew  will  disappear 
fivm  the  glaas,  and  all  this  in  oonsequenoe  of  the  proper  ventilation  of  the  light. 
These  effects,  thooih  striking,  may  eaaily  be  nodentood  by  any  one  who  will  thi[d[ 
of  the  difference  of  ughting  afire  in  tbe  middle  of  a  room,  inatead  of  onder,  or  in  right 
jnztapoBitien  to  a  chimney. 

"  Then  came  the  deaire  of  modilying  the  ayatem,  by  Temoving  the  ascending  Hm 
frnmitaplBceoTertfaelamp,  not  from  any  defioieDey  in  action,  but  for  appearance  aake 
only ;  and  finding  that  there  waa  auflknent  aaeeaaion  power  In  the  main  part  of  the 
metal  chimney  to  allow  of  a  desoeoding  dranght  over  the  lamp,  the  lube,  fai  place  of 
going  diiecUy  upward,  waa  made  to  turn  ahort  orer  the  edge  of  the  glass,  to  descend 
to  the  aim  or  braolcet,  to  paaa  along  it,  and  then  aacend  at  tbe  central  part  of  the  chan- 
delier, or  againat  tbe  wall,  if  applied  to  a  single  li^u.  To  thla  anceeeded  another  form, 
wbicb  is  exceedingly  beantifiil,  and  aroeara  to  be  the  peifeetion  of  lamp  Teniilation. 
It  ia,  in  fact,  a  beautiful  aiqilication  of  the  prinoiirie  of  a  deacending  draught  to  a  lamp- 
burner.  The  gas  Eight  has  ita  |4aas  ohinmej,  aa  naual,  bnt  the  glass-holder  is  so  con- 
structed as  to  Buatain  not  merely  the  chinutey,  bnt  an  outer  oylinder  of  glaaa,  larger 
and  taller  than  the  first ;  the  glasa-holder  baa  an  aperture  in  H,  cooneoted  by  a  mouth- 

Ciece  with  a  metal  tube  which  aerrea  as  a  ventilating  Aie,  and  wbiidi,  al^  pi»«»ng 
oriiontally  to  the  centre  of  tbe  chandelier,  there  aaeenda  to  produce  dranght  and  carry 
offtbe  burned  air. 

"Fv.l53,«,isthebomer;  t,  the  gaa  pipe  leading  to  the  baraeri  c,  the  gtaaa  htrtder, 
with  an  ^lertuie  in  it,  opening  into  the 
mouthpiece  d,  whieb  ia  attached  to  the 
metal  chimney ;  t,  tbe  ordinary  glasa  eUnw  * 
ney ;  /,  an  outer  cylinder  of  glasa,  cloaed 
at  the  top  by  a  plate  of  mica,  g ;  or,  stOI 
better,  by  two  platea  of  mica,  one  resting 
on  the  top  of  the  glass,  and  tbe  other  one, 
h,  droppiiv  a  abort  way  into  it.  Thc^  are 
connected  together  by  a  metal  acrew  and 
nut,  which  1^  keepa  tiiem  a  little  apart 
(tarn  eadi  other ;  Ibua  forming  a  Moppet, 
which  cannot  be  ahaken  off  the  ^asa  chim- 
ney, but  is  easily  liJled  on  and  off  by  the 
small  metal  ring  or  knob  at  the  top ;  i  ia 
the  metalhc  tube  chimney ;  k,  a  ground 
^be,  which  may  be  applied  to  the  lan^i,  ' 
and  which  has  no  opemng,  except  the  hole 
at  tbe  boUom,  where  it  reets  on  tbe^lase- 
holder:  but  anyotlierf<wni,asahMDs^aaa 
or  vaae,  may  be  aubatitnted  at  pleaanre.  ^■ 

"  A,  Jig.  16S,  ia  a  ^an  of  tbe  glasa-bolder,  showing  the  burner,  a 
fwated  with  jets,  with  openings  round  it  to  allow  of  a  free  admi 
flame ;  and  the  aperture,  d,whuh  opens  into  tbe  mouthpiece  connected  with  the  metal 
chimney,  i. 

"The  bomed  air  andreaulta  of  ccmbostion  take  the  course  iodlBsted  by  the  arrows, 
and  are  entirely  carried  away  by  tbe  chimney. 

»  Now,  with  a  lamp  burning  in  the  ordinary  way,  the  products  of  combustion  isane 
out  as  a  torrent  of  aerial  impurity  from  above ;  but,  if  the  above  arrangement  be  ap- 
plied, on  dosing  tbe  top  of  the  outer  glaas  cylinder  by  a  plate  of  mica,  all  the  soot, 
water,  carbonic  acid,  sul[riiureoas  and  aulptauric  acid,  and  a  portion  of  the  heat,  are  en- 
tirely carried  away  by  the  aerial  sewerage,  and  discharged  into  a  chimney  or  the  open 
air  1  and  the  air  in  rooms  may  thus  be  kept  in  the  same  sweet  and  wholesome  condition, 
and  as  fit  for  the  purpoeea  of  respiration,  aa  if  artificial  light  were  not  being  nsed. 

"  A  curionB  but  important  result  of  the  enclosed  lamp  is  the  increase  of  light  pro- 
dnoed,  amounting  to  &om  10  to  SO  per  cent,,  according  to  circumatancea,  the  same 
qnantity  of  gas  Iwing  consumed  aa  beifbre.  If  the  current  Of  air  through  a  tamp  glasa, 
when  the  gas  ia  burning  in  tbe  usual  manner,  be  diminished,  tbe  Heme  riaes  in  height, 
and  the  light  ia  increaeed  in  amount ;  tba  oorobnation,  in  fact,  ia  not  so  intense,  be> 
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cause  ike  acoew  of  air  is  retarded,  <he  eartielea  of  oaiboB  wlrieh  give  Ike  ligkt  an 
not  80  highly  ignited,  bat  are  more  abundaiit,  and  are  ignited  to  «  kmgtr  Umtn  therebj 
caosing  an  inerease  of  light. 

«« The  advantagea  of  thia  inTention  are  aoaay :  it  ia  not  objeetionabliB  in  afchiteetaral 
appearance ;  the  ventilation  ia  pnfect ;  the  beat  given  to  a  room  is  modified  and  pleae- 
ant,  and  may  be  either  euiitaiDed  or  diminiahed  at  pleaaore ;  the  light,  for  good  philo> 
sophical  reasons,  is  inereased  oonatderabiy  to  a  given  portion  of  gas ;  and  additional 
safety  from  accidents  is  obtained,  as,  in  the  event  of  any  lednge  from  the  pipes,  or 
from  a  gas-cock  being  inadvertently  left  open,  the  gaa,  instead  of  mixing  witii  the  air 
of  the  room  and  becoming  expk>aive,  vonU  afanoet  inevHaMy  be  carried  off  by  the 
metal  tubes. 

"  Mr.  Professor  Faraday  haa  transferred  his  riglit  to  this  invention  to  his  brother, 
Mr.  Robert  Faraday,  114  Wardonr-street,  Soho,  ^sto  has  secured  it  by  a  patent.'* 

It  is  to  be  observed  that  this  ingenious  method  is  chiefly  apfriicaUe  to  gas  lights, 
where  the  products  of  combustion  can  be  carried  off  by  a  pipe  that  goes  panSlel  to  that 
which  aupplifis  the  gaa.  To  adapt  it  to  snspended  oM  lamps,  there  most  be  a  tube 
reaching  from  the  lamp  to  the  ceiling,  into  which  the  aeparate  tabes  from  each  burner 
ahall  unite ;  and  then  a  method  of  dischaiging  the  noxions  gas  from  the  top  of  ^e  tube 
at  the  ceiling  into  the  open  air. 

The  same  effect  has  been  attempted  by  having  ftranels  with  tobes  over  each  light, 

A  Jig.  164 ;  but  thia  ia  not  found  to  answer,  because  so  much  common  atmo- 
spheric air  entora  the  funnel,  together  with  the  burned  air,  that  the  draught 
is  not  found  sulBcient. 
777.  //  w  proper  to  be  ibiMm  tkgi  eoti  fOM  muni  vnik  eommon  tar  wHl  erpbie 
Uke  gunpowder,  when  a  li||^t  of  any  kind  is  brought  into  it.  Hydrogen  by  it- 
self, or  earburetted  hydrogen  alone,  only  bums ;  but  when  mixed  with  a  cer- 
tain  proportion  of  atmospheric  air,  it  explodes  when  brought  into  contsct 

with  a  burning  body.    The  danger  is  evident  of  suffering  this  gas  to  escape 

from  the  pipM,  or  any  other  part,  into  an  apartment.    When  the  quantity 

that  escapes  is  but  small,  it  may  be  discovered  by  its  peculiar  smell,  and  there 

e^\      may  be  yet  ao  real  danger ;  but  when  the  quantity  becomes  considerable,  it 

jXI      forms  with  the  common  air  an  explosive  mixture.  Several  accidents  have  hap- 

\1m     pened  through  the  escape  of  the  gas  in  this  manner,  in  consequence  of  which 

I     "B      persons  have  lost  their  Uvea,  or  have  been  severely  wounded ;  and  the  premises 

Fig-  IM.    have  been  sometimes  destroyed  l^  the  explosion.    This  accident  is  of  the 

•]fame  nature,  on  a  amall  scale,  aa  what  we  hear  of  in  coal  mines,  where,  from  the  issn- 

'•iltf  of  the  earburetted  hydrogen  from  the  coal  strata,  explosions  sometimes  destroy 

*\hi^y  or  forty  people.   Whenever  it  is  suspected,  therefore,  that  gas  may  have  escaped 

into*  a  room,  it  is  imprudent  to  enter  it  with  a  lighted  candle,  without  first  ventilating 

it  Wr.lome  means.    Fortunately,  the  smell  of  the  gas  gives  warning  of  its  escape. 

Notwithstanding  this  evident  danger,  it  is  surprising  how  few  serious  accidents  have 
oocurje' in  the  employment  of  gas  ror  lighting.  Still  it  is  proper  that  eveiy  one  should 
be  fiiUy  aware  of  the  risk  that  is  incurred  by  negleet. 

778.  Coal  gaa  has  sometimes  the  ejfeet  of  turmmg  whiie  oU  paint  hktekf  <ywing  to  the  sol- 
phuretted  hydrogen  contained  in  the  gas.  This  may  be  prevented,  in  a  great  measure, 
by  varnishing  the  paint,  which  will  protect  the  white  lead  from  the  action  of  the  gas. 
The  same  efl^  is  not  produced  upon  any  part  coloured  by  whiting :  it  being  the  liyde 
of  lead  alone  that  is  changed  in  colour. 

779.  The  laying  on  of  the  gas  p^  in  a  proper  mimner  is  essential  in  this  species  of 
illumination,  and  demands  much  experience  and  skill  in  this  kind  of  work :  hence  it  is 
now  executed  by  a  particular  class  of  artisans,  termed  gas  Jitters.  It  is  not  safe  to  em- 
ploy pipes  of  pewter,  lead,  or  tin,  as  their  softness  would  render  them  liable  to  serious 
aocidento :  copper  or  iron  pipes  alone  should  be  used.  Betoe  the  pipee  are  fixed,  they 
■re  proved  by  a  condensing  hand  pomp  in  water,  and  likewise  after  they  are  fixed  by  a 
condensing  syringe,  and  a  lighted  taper  carried  along  the  pipe. 

780.  The  gas  for  tighOng  has  been  prepared  in  private  establishments  ^  but  the  apparatus 
for  this  purpose  is  expensive ;  and  the  preparation  of  the  gas  and  purification  demands 
eonaiderable  acientific  knowledge,  without  which  it  would  be  unwise,  knd  indeed  un- 
safe, to  attempt  it.  We  do  not  consider  it  necessary,  therefore,  to  describe  the  appa- 
ntus  that  would  be  requisite  for  that  purpose,  since  those  who  intend  to  make  gas  for 
themselves  must  apply  to  mole  extensive  souroes  of  iatomation  tiiaa  can  be  expected 
in  a  work  like  the  preseat 
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ON  HOUSEHOLD  FURNITURE. 
CHAPTER  I. 

OKNISAL    OB8XBTATI0NI. 

TBI.  T%t  ierm  fwmtmt  mdndM  aU  the  wtiolet,  for  eommon  uae  and  ornamentt  re- 
quired  in  an  inhamled  house,  and  may  he  clasaed  in  ▼ahooa  ways.  They  are  diYided 
into  >iziMrM  and  moveoMet ;  the  first,  being  fixed  to  some  part  of  the  building,  cannot  be 
eastty  remoTed  without  ii^anng  it,  or  causing  great  inoonyenience ;  they  consequently 
remain  attached  to  the  house  on  every  change  of  inhabitant,  the  new  teo^mt  paying  the 
Value ;  or  they  beeome  the  property  of  the  landlord,  as  may  be  agreed  upon.  A  list  of 
the  fixtures  is  inserted  in  every  lease.  Furniture  may  likewise  be  classed  according 
to  their  sererai  kinds  and  uses,  as  tables,  chairs,  dec. ;  or  according  to  the  apartmenta 
in  which  they  are  placed,  as  parkmr,  bedroom,  nursery,  dtc.,  furniture.  We  may  like- 
wise arrange  them  according  to  the  several  trades  by  which  they  are  prepared,  as  join- 
er's work,  cabinet  work,  upholstery,  ironmongery,  glass,  pottery,  die.  We  shall  not 
adopt  exclusively  either  of  these  modes  of  cUssifioation,  but  describe  the  articles  aa 
their  connexion  with  each  other  may  seem  to  require. 

788.  Before  we  proceed  to  describe  in  detail  the  several  articles  of  fiimiture  in  com- 
mon use,  it  will  be  proper  to  say  something  of  the  several  trades  by  which  they  are 
pioduced,  and  also  of  the  materials  usually  employed  in  their  manuiacture. 
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783.  The  hmathM  fiisrmtuT€  that  came*  under  the  claee  ofjixhtree,  such  as  kitchen  dress- 
en,  shelves,  closets,  sinks,  dec.,  are  made  by  the  joiner  in  finishing  the  house  ;  but 
the  moveid^  furniture  of  wood  woik  is  chiefly  executed  by  the  cabinet-maker  and  up- 
holsterer. As  these  are  the  most  important  trades  in  the  furnishing  a  house,  some 
hints  respecting  them  may  be  useful  to  their  employers ;  but  it  is  not  our  intention  t6 
enter  so  much  into  the  subject  as  to  attempt  the  instruction  of  those  who  pracUfio^ 
these  several  arts. 

784.  The  hunnees  of  the  cahinet-maker  is,  in  strictness,  difibreat  from  that  of  the '^up- 
holsterer :  the  former  being  a  superior  kind  of  joiner,  but  who,  instead  of  bein^r  eol- 
ployed,  like  the  joiner,  in  executing  the  parts  of  the  building  itself,  is  occupied  with  the 
nicer  kinds  of  furniture  made  of  the  finer  woods,  such  as  tables,  sideboards,  chairs, 
sofas,  c^inets  of  aH  kinds,  dtc.  The  upholsterer  is  concerned  with  certain  articles  of 
furniture  that  do  not  belong  to  this  class,  as  beds  and  everything  belonging  to  them, 
carpets,  floor  cloths,  window  curtains,  &c.  But  these  traded  are  necessaruy  so  con- 
nected in  numy  parts  that,  as  far  as  the  public  is  concerned,  the  cabinet-maker  and 
upholsterer  are  now  often  united  in  the  same  person.  The  upholsterer,  indeed,  seldom 
hunself  manufactures  the  fiirnitnre  he  sells,  but  gets  the  several  articles  made  by  per- 
sons who,  from  the  subdivision  of  labour,  confine  themselves  to  particular  branches  : 
thus  there  are  chair-makers,  bedstead-makers,  bed  and  mattrass  makers,  cabinet-ma- 
kers who  make  tables,  sideboards,  wardrobes,  and  other  things  altogether  of  wood, 
dec.  A  few  cabinet-makers  and  upholsterers,  indeed,  who  are  in  a  large  way  of  busi- 
ness, sometimes  employ  work-people  on  their  own  premises  in  their  several  depart- 
ments, and  can  thus  assure  themselves  that  the  articles  they  undertake  to  have  exe- 
cuted can  be  depended  upon  for  materials  and  workmanship ;  and  for  this  advantage, 
which  requires  considerable  superintendence,  the  public  pays,  with  justice,  a  higher 
price.  Of  the  practical  skill  of  our  best  mechanics  in  executing  the  several  articles  of 
ci^inet-making,  as  far  as  strength  and  excellence  of  work  are  concerned,  it  is  sufiS- 
cient  for  us  to  say,  that  it  is  not  excelled  in  any  part  of  the  world.  Before  we  proceed 
to  the  description  of  the  various  materials  of  which  furniture  is  made,  we  shall  take 
notice  of  such  of  the  processes  in  these  branches  of  art  as  are  necessary  to  be  generally 
known. 

786.  AU  the  verte  cf  tome  fwrmturt  ore  meuie  out  tfaoUi  wood,  and  it  is  very  important 
that  this  shoQid  have  been  thoroughly  dried,  or,  as  it  is  termed,  seasoned ;  wood  not 
well  seasoned  is  apt  to  warp,  and  the  work  will  sometimes  come  to  pieces,  or  cause 
defects  not  easily  remedied ;  and  here  appears  the  superiority  of  manufacturers  who 
have  sufficient  capital  to  keep  maternds  long  enough  on  their  own  premises  to  ensure 
ttieir  beinff  eonqiletely  seasoned. 

786.  Wood  is  staged  into  logs  or  into  pUnks  in  tbe  countries  where  it  grows ;  and  it  is 
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sabdinded  here  into  the  sises  reqnieite  for  different  kindi  of  work ;  for  which  pnrpow 
qfteam  maehinerf  ie  oocaeionally  emptojed  in  a  few  of  the  laige  workahope  :  circutar 
aawB  are  used  for  this  porpoee. 

787.  WKen  wood  w  required  of  curved  forvu  in  cabinet  work,  it  is  generally  cut  oat  of 
the  solid,  which  ia  Tory  expensive,  particnlariy  when  the  wood  ia  of  a  rare  kind ;  tmt 
in  this  department,  as  well  aa  in  joinery,  wood  is  oocaaionaUy  bent  by  first  softening  it 
with  steam,  then  bending  it  into  the  required  fonn,  and  fixing  it  there  by'drying.  lliis 
method  haa  been  practised  from  time  immemorial  in  Russia,  where  it  has  been  applied 
eren  to  making  cart-wheels. 

788.  The  veneering  of  fwmUure  is  employed  to  obtain  a  Tery  beantilhl  wood  at  leas 
expense.  The  choicest  specimens  of  mahogany  are  considered  too  Talnable  to  be 
wrought  up  in  a  solid  state,  and  are  therefore  sawv  into  thin  leaves  or  dices,  called 
veneergj  which  are  fixed  with  ghie  as  facings,  either  on  mahogany  of  a  coarser  kind,  or 
to  oak  or  other  hard  woods.  By  these  means  tlus  beautiful  substance  may  be  made  to 
cover  a  great  extent  of  surface ;  and  the  parte,  by  judicious  management,  may  be  so 
united  as  to  a|^)ear  like  one  entire  piece.  As  the  operation  of  Yeneering  requires  great 
skill,  and  ia  aometimes  apt  to  fail  or  be  imperfect,  veneered  furniture  is  not  so  much  to 
be  depended  upon  as  that  which  is  made  of  solid  wood.  Such  furniture  requires  more 
care  ;  it  should  be  kept  in  dry  situations,  and,  after  having  been  exposed  to  damp,  should 
not  be  placed  too  near  a  fire,  as  it  is  apt  to  warp.  If  the  veneering  has  not  beien  wdl 
executed,  or  the  ground  beneath  is  improper,  the  veneer  will  sometimes  blister  or  cone 
off  Deal  is  sometimes  used  to  veneer  upon,  but  it  is  a  bad  material :  upon  the  whole, 
however,  the  veneering  of  furniture  is  a  great  improvement,  on  account  of  the  econom- 
ical use  of  fine  specimens  of  wood.  Formerly  these  veneers  were  cut  by  the  pit  or 
hand  saw,  bat  at  present  they  are  cut  with  much  greater  accuracy,  as  wett  as  expedi- 
tion, by  large  circular  saws  having  a  very  thin  blade,  which  cut  twelve  veneers  out  of 
a  board  one  inch  thick. 

789.  PumUure  U  someimeM  exeeiUed  entirely  of  a  singU  kind  of  iMmt,  as  oak,  mahoga- 
ny, rosewood,  ebony,  dee.,  and  sometimes  several  species  of  wood  are  used  in  the  same 
article.  The  first  is,  generally,  the  best  taste,  and  particularly  when  it  is  ornamented 
by  carving  :  occaaion^y  the  tops  of  round  tables  are  made  of  various  pieces  of  the 
same  kind  of  wood,  so  skilfully  joined  that  the  lines  of  junction  are  not  to  be  traced 
without  the  closest  inspection,  or  by  means  of  the  pattern  produced  by  the  different  di- 
reetion  of  the  grain.  Nothing  can  exceed  the  beauty  of  some  modem  English  tables 
^f  this  kind,  made  of  native  as  well  as  foreign  woods  ;'  and,  upon  the  whole,  we  can 

,»l^US?ly  recommend  these  as  some  of  the  most  beautifhl  kinds  of  furniture. 

*^.*T90.  Steining  toood^  in  imitation  of  a  few  of  the  more  expensive  kinds,  such  as  rose- 

*wQOi|l,  is  now  so  successfully  performed,  that  it  can  scarcely  be  distinguished  from  the 

os^nal  wood ;  and  although  this  stain  is  not  perfectly  durable,  yet  it  is  sufficient  for  & 

numb^r^of  ordinary  purposes :  of  course,  the  difference  in  price  between  real  and  stained 

wood*D  yery  great. 

79f  r  *lnlaying  is  a  mode  of  ornamenting  furniture  resorted  to  by  those  who  are  not 
content  with  the  natural  beauty  of  wood,  or  where  a  certain  richness  and  gayety  is 
proper.  When  this  inlaying  is  done  with  various  kinds  of  wood,  it  is  called  marquetry; 
when  inlaid  with  brass  or  tortoise-shell,  it  is  termed  huhl.  On  these  we  shall  make  a 
few  observations. 

792.  Marquetry  is  in  wood  what  mosaic  is  in  stone ;  pieces  of  various  woods,  or  those 
which  have  been  stained  for  the  purpose,  being  put  together.  The  art  is  very  ancient, 
and  was  formerly  held  in  great  esteem.  Some  of  the  oldest  specimens  are  executed 
only  in  black  and  white,  and  are  termed  morescoea ;  and  it  is  said  that  the  first  who 
employed  a  great  variety  of  colours  was  John  of  Verona,  who  was  contemporary  with 
Raphael.  He  stained  his  woods  with  various  colours,  and  invented  the  method  of  pro- 
ducing shadows  on  them  by  burning  one  edge.  The  art  was  much  cultivated  among 
the  French  in  the  seventeenth  century,  and  may  frequently  be  observed  in  furniture 
of  that  period.  A  design  being  made,  the  forms  in  it  are  cut  out  of  the  wood  to  be  or- 
namented, and  woods  of  various  kinds,  or  stained  wood,  suitable  for  the  various  parts 
of  the  design,  are  selected,  cut  to  the  proper  shape,  and  fixed  in  with  glue.  The  woods 
are  now  cut  into  thin  veneers,  not  above  the  thickness  of  the  twelfth  part  of  an  inch, 
and  afterward  sawed  into  the  various  shapes  according  to  the  design.  Three  or  four 
pieces  are  usually  sawed  out  together,  if  possible,  on  account  of  the  thinness  of  the 
stuff;  after  they  are  glued  down,  the  whole  is  put  into  a  press  to  dry,  planed  over,  pol- 
ished,  and  varnished.  It  is  obvious  that  the  utmost  nicety  in  joining  the  several  pieces 
is  essential  Marquetry  is  sometimes  confined  to  simple  forms,  as  squares,  lozenges, 
dec.,  as  in  the  floors  of  apartments ;  but  all  kinds  of  subjects  have  been  occasionally 
represented  on  furniture.  Some,  however,  as,  for  example,  landscapes,  are  obviously 
so  difficult,  from  the  nature  of  the  process,  that,  success  being  impossible,  they  had 
better  never  be  attempted.  For  certain  kinds  of  ornaments,  marquetry  has  a  pleasicig 
effect.  In  fruit  and  flowers  the  art,  as  usually  executed,  <q>pears  generally  more  curi- 
ous than  beautiful ;  and  the  expense  is  greater  than  it  deserves.    Some  specimens  of 
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tin  beat  FMKk  DWiqiiMiT  ue  rained  M  tho  ttanitDTS  ud  rtjle  of  *  OMUiii  ^Miod,  and 
wc  believe  tbit  nnie  executed  in  our  ahops  at  preMntoomea  quite  up  to  tbem.tlthou^ 
occwtonalljr  pretty  apeeimena  are  prodoMd. 

An  extremely  elepui  kind  of  marqnetiT  ia  aoiDetimea  Men,  conaiatinf  of  tolerablj 
large  figure*  in  aatinwood,  baring  the  internal  lioea  drawn  in  umber,  and  the  whole  let 
into  mahogany.    Id  tiiis  art  there  ia  a  conaiderable  field  for  inventioD  and  improvement. 

793.  7*^  ilaining  of  tmcd  fat  iidtu/vng  ia  effected  aa  foltowa :  A  bright  red  stain  ia 
produced  by  &  strong  iuAiaion  of  Brasu  wood  in  water  impregnated  with  pearlaah  :  a 
red  leas  bright  ia  mode  by  a  solution  of  dragon's  blood  in  spirits  of  wine ;  and  a  pink 
colour  by  the  Biaiil  wood  atain  dilated :  a  yellow  atain  is  made  with  the  tincture  of 
turmeric  or  French  berries :  an  orange  with  dragon's  blood  and  tarmeric.  Blue  is  ob- 
tained by  indi^,  or  I9  a  solntioD  of  copper  in  aqoafortia.  Green  ia  made  by  verdigiis 
disBirived  in  Tmegar.  Purple  by  a  decoction  of  logwood  and  Brasil  wood.  Bla«k,  by 
brnahing  the  wood  firal  with  a  solution  of  snlpbaie  of  iron,  and  ttten  with  an  infusion 
of  gall  nnta.    The  woods  to  be  Haiaed  miut  be  white. 

T94.  AkU.nrinlayingcabinetworkwithomBments.ofhiaaiortartoitfrchell.jfr.lU, 
is  said  to  haie  been  the  invention  of  a  Qeiman  of  that  . 
name;  oraaitwasfiiatpraetiiediBatownofGermauysa  j 
ciilled.    It  consists  of  a  oomidioBted  kind  of  light  oma- 
Btent  let  into  gnwTeaorebony  or  aomedaA  wool  When 
tortoise-ahell  iauaed,itisasaallyIaidt^K■nBr•dgroulul, 


tortoise-dieB,  and  sometimes  tortoia»4hell  ii 
braaa ;  the  flgurea  of  both  are  eot  with  a  fine  saw  together, 
M  that  one  fits  into  the  other  withont  any  difflcnlty.  A 
good  deal  ofbDhl  la  inperted  on  foreign  flunitnra ;  biA  it 
is  too  expensive  to  be  much  practised  in  this  country,  al- 
though it  is  made  occaaionally  to  deoorate  smaU  aiticlea. 
Rosewood  Idatd  with  buhl  msgr  be  eleaned,  when  the 
biasB  baa  become  dnU,  by  nibbing  it  with  trqwli  or  rotten  fig.  us 

•tone  and  a  very  little  sweet  oil. 

79s.  Me— it  work  oonsista  of  an  asaemblage  of  little  rectangular  pieces  of  marble, 
preciona  atones,  or  glass,  airsnged  so  aa  to'repreaent  a-pietui«  when  fixed  upon  a 
groand  of  stucco  by  means  of  a  cement. 

Among  the  ancients,  moeaie  appears  to  have  been  confined  tu  pavements,  for  which 
it  ia  admirably  adapted ;  since,  notwithstanding  its  being  frequently  trodden  upon  and 
washed,  it  is  not  iqinred. 

or  modem  mosaica,  some  «f  the  most  celebrated  are  the  works  of  Joseph  Pine,  and 
the  Chevalier  Lanfrano,  in  the  Chnrch  of  St.  Peter,  at  Rome ;  also  some  at  Pisa,  Flor- 
ence, and  other  Italian  eitiea.  There  ia  alao  aome  good  mosahs  is  the  cliapel  at  Ver- 
sailles.   Estremely  minute  mosaics  are  aometimes  brought  Irom  Italy. 

796.  The  Piitra  dars,  broaght  from -Flerenoe,  is  a  sort  of  mosaic;  but,  instead  of  the 
stopes  being  cut  into  little  squarea,  they  are  cut  into  the  forma  of  the  objects  reivs- 
•ented,  like  roarquetry.  We  can  say  nothing  for  the  beanty  of  the  art }  for,  whatever 
Ingenuity  may  be  employed  in  tt,  the  eSbct  of  imitation  is  vei7  inoon^ete,  at  least  in 
Vbfs  aubjecta  usually  attempted. 

797,  Cttrmg.  In  a  great  part  of  our  besit  ftumture  there  is  more  or  haa  carving. 
The  art  of  carving  in  wood  ia  so  ancie&t,  that,  probebty,  the  first  attempts  at  •eolptms 
were  in  that  material  Not  long  since,  among  the  nndviliMd  South  Sea  lalandera, 
very  curious  specimens  of  caning  on  their  eaooea  were  aeea,  exeMrted  without  the 
use  of  iron  toii^.  We  find  carving  in  c«dar  mentioned  among  the  arts  of  the  Isrwl- 
ttea ;  and  some  of  the  earliest  statnes  of  the  Greeks  were  in  wood  as  wdl  aa  maiUe. 
In  modem  timea,  carving  in  wood  was  practised  to  a  great  extent  in  Italy,  Gennsuj, 
and  the  Pietherlaoda.  In  Germany,  more  than  in  any  other  country,  a  taste  fl>r  sculp- 
ture in  wood  prevailed,  which,  indeed,  partly  exists  at  the  present  day.  Not  only  are 
their  churches  richly  decorated  with  eigni«ite  carving,  to  be  seen  in  the  jmlpits,  stallB, 
and  confessionals,  but  the  ancient  cbateiuix  of  the  nobility,  and  even  the  resideneea  of 
Uie  wealthy  citizena,  can  boast  ef  fine  specimens  of  wood  carving.  In  Holland  and 
Belgium  the  aiine  may  be  observed.  The  finest  examples  of  this  ait  appear  to  have 
been  executed  between  the  twelfth  and  seventeentb  centuries.  In  this  oooniry,  it  ia 
evident,  firom  our  chorchea  and  roanaiona,  that  our  anceatora  endeavoured  to  keep  pace 
with  their  continental  neigW'O'ira  in  the  artsof  acnlptnre  in  wood  ;  and  down  to  a  lata 
period,  admirable  carvings  of  this  kind  were  executed,  aa  may  be  aeen  by  tbe  exqnialta 
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«i  to  wood>  answQired  m  nmj  of  Hm  purpooso  of  Uie  owor^  ut  m  to  deotn^  oih 
tireiy  his  practice.  Thooo  Mbotitiites  aro  otlU  largely  eipioyed,  paitlcidariy  in  pictore 
frames,  ceilings,  cornices,  and  other  parts  where  enrichments  are  rwiuired ;  hot  for 
■•me  years  past,  carving  has  been  again  eneouraaod  to  a  certam  degreot  and  is  now 
making  some  progress,  chiefly  ftom  the  style  of  the  time  of  Louis  XIV.  getting  into 
ftshion,  the  ornaments  of  which  being  in  a  style  of  great  boldness,  it  is  wecessaiy  to 
resort  to  eanring  in  many  cases. 
708.  Cation  are  the  small  wheels  fised  to  the  feet  of  such  hesTy  faniitare  as  are  re- 
quired to  be  moved  tteqneatly,  as  tables,  sote,  dec. ;  and  they  are,  in 
consequence  of  the  weight  upon  theai,  peculiarly  liable  to  be  out  of  or- 
der, yet  sometimes  a  little  care  may  pot  them  to  rights :  it  is  useful, 
therefore,  to  understand  their  oonstruetioa.  a.  Jig-  150,  is  a  castor  of 
the  common  kind :  it  has  a  brass  sooket,  which  is  diivea  on  the  end  of 
the  leg,  which  is  eut  round  to  fit  it :  on  the  bottom  of  this  socket  there 
is  an  iron  plate,  in  which  is  rivelcd  an  iron  pin,  on  which  the  brass 
•hank,  b,  eanrying  the  brass  wheel,  tnms.  e  represents  a  castor  upon 
an  improved  coostraction :  to  lessen  the  friction  of  the  shank,  whidi  is 
eonsiderable,  it  tuna  against  three  little  balls  wtuoh  are  moveable  in  the 
interior  of  the  socket :  this  causes  the  shank  to  revolve  with  mneh 
greater  freedom,  and  allowing  the  wheels  to  act  with  greater  certainty 
by  presenting  their  foces  always  in  the  direction  of  the  motion  required : 
except  they  do  this,  easlen  are  of  no  use.  There  are  other  improved 
castora !  and  it  is  wuith  while,  in  most  oases,  to  have  the  beat,  the 
common  ones  wearing  out  too  soon. 

709.  When  caimet  wrrk  w  JuMhed,  it  is  weU  robbed  vrith  fine  sand- 
paper, to  smooth  it,  and  allerwaid  dusted:  it  is  then  polished.    Three 
Pig.  i5d        pnnoipal  kinds  of  polish  are  used :  wax  polish*  oil  polish,  and  Freoch 

polish. 

800.  Wax  poHsh.  This  is  the  most  sidinaiy  kind  of  polish,  where  it  is  desireUe  not 
to  darken  the  colour  of  the  wood ;  but  it  is  not  good  for  table  tops,  or  many  other  parts 
of  furniture,  as  it  is  apt  to  leave  a  degree  of  damminess  that  causes  eveiy  touch  of  the 
hand  to  leave  a  mark ;  and  water  spUled  upon  it  tarnishes  the  lustre,  which  it  requires 
hard  rubbing  to  restore.  Nevertheless,  it  answere  suffioiently  for  many  general  pur- 
poses.   It  is  applied  in  the  following  manner : 

To  four  ounces  of  bees'  wax  scraped  fine,  add  one  ounce  of  black  rosin  pounded  very 
fine,  and  on  these  pour  oil  of  turpentine  sufficient  to  dissolve  them,  so  that  the  solution 
shall  be  of  the  consistence  of  cream,  ^ufifer  this  to  remain  for  twenty-four  hours,  tin 
the  whole  is  completely  dissolved.  Apply  this  solution,  with  a  olean  linen  rag,  to  the 
cabinet  work,  until  the  whole  wood  is  covered.  After  the  liquid  is  absorbed  by  the 
wood,  rah  the  lattor  hard  with  a  roll  made  of  baiie,  and  afterward  with  soft  woolkn 
doths,  taking  care  that  no  part  shall  be  left  clammy,  and  also  taking  great  care  that  no 
dust  or  dirt  attach  to  the  work  to  occasion  scretehes.  Repeat  this  in  a  few  days,  or  a 
week ;  if  any  more  of  the  solution  be  necessary,  add  sonie,  but  the  less  of  the  solution 
that  is  used  to  get  the  work  to  shine,  and  the  more  rubbing  is  employed,  the  bettor. 

801.  OH  polish.  This  is  the  best  polish  for  the  tops  of  dining  tables.  It  is  prepared 
and  executed  as  follows :  Before  the  application  of  the  polish,  clean  the  table  top  by 
washing  it  with  oil  of  turpentine,  so  as  completoly  to  eradicate  any  stains  of  grease 
that  may  be  on  it :  then  dean  this  weU  oflT  by  linen  doths.  Dip  a  brush  similar  to  the 
mediunihsned  painter's  brushest  or  a  piece  of  linen  cloth,  into  some  of  the  best  coM- 
drewn  linseed  oilt  and  apply  it  to  every  part  of  the  table  top,  or  other  article  of  furni- 
tare.  Let  the  oil  remain  on  for  six  or  twelve  hours,  or  more,  taking  care  to  guard  it 
from  dust  Then  rub  it  with  a  clean  woollen  doth  An'  an  hour  or  more.  As  soon  as 
it  appean  perfectly  dean  and  dry,  apply  linen  rubbers,  to  remove  any  moisture  that 
may  be  left  on  the  surface.  In  three  or  four  days  repeat  the  application  of  oil,  as  be> 
fore ;  and  when  this  operation  has  been  performed  ^ut  four  times,  before  the  oil  is 
again  applied,  take  a  aponge  with  water  blood  warm,  and  wash  the  taUe-top  aU  over : 
wipe  it  quickly,  and  dry  it  with  linen  doths,  to  extract  all  dirt,  llie  oil  will  have  sat- 
urated the  wood  sufilciently  to  have  prevented  the  water  from  penetrating.  The  lus- 
tre may  not  come  out  so  soon  as  may  be  expected ;  but,  by  perseverance  for  a  month, 
or  perhaps  two  or  three,  the  labour  will  be  amply  compensated  by  the  result.  The  pol- 
ish will  be  brilliant  and  lasting :  it  will  bid  defiance  to  stains  from  hot  dishes,  fruits, 
boiling  water,  and  other  liquids,  and  may  be  kept  to  its  maximum  of  lustre  with  a  very 
alight  proportion  of  regular  labour.  Some  persons  have  recommended  Uie  use  of  alka- 
net  root  and  rose  pink  with  the  oil :  this  gives  a  rich  reddish  hue  when  the  wood  in 
too  light  *,  but  the  efifect  of  these  ingredients  is  to  darken  and  to.  destroy  the  beautiful- 
ly-vanegated  shades  in  good  mahogany.  Even  with  the  oil  alone,  the  wood  win  h». 
oone  darker  than  with  wax,  as  in  the  last  receipt :  but  after  it  has  come  to  its  proper 
polish  it  will  change  very  little.  This  polish  must  not  be  used  for  rosewood,  as  it  would 
render  it  too  dark. 
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805.  P^r$neh  priUk.  This  most  bsautlAiI  Tarnwh  for  ftmUture  derive*  its  mom  firom 
Its  haviiig  been  invented  in  Frano^  eome  yenis  ago ;  but  it  ie  now  univefsally  used  in 
thia  country.  Although  it  may  be  applied  by  any  one  who  wiU  take  the  trouble  of 
learning  how  to  use  it,  this  is  not  necesaaiy  now,  nor  worth  the  while,  since  Frenoh 
polish  has  become  a  distinct  trade ;  and,  as  it  requires  considerable  practice  to  execute 
it  properly,  it  is  cheaper  and  better  to  employ  those  who  are  afaead^  familiar  with  the 
process.  We  thereibre  give  the  receipt  for  it  merely  to  explain  its  nature,  without 
recommending  any  one  to  depend  upon  themselves  for  its  application.  With  a  brilliancy 
superior  to  any  other  polish  that  can  be  given  to  fhmiture,  it  is  not  so  easily  scratched 
as  the  other  polishes,  and  is  not  marked  by  hot  things  placed  upon  it ;  but  wine  de- 
stroys it,  and  any  liquid  containing  spirit,  which  dissolves  the  material  of  which  the 
varnish  is  composed.  Soap  does  not  injure  it :  it  may  be  washed  with  soap  and  water, 
and  therefore  washstands  may  be  varnished  with  it. 

803.  Receipt  for  the  French  voUsh.  To  one  pint  of  spirits  of  wine  add  H  ounoe  of 
sheU-lac,  i  ounce  of  gum  copal,  and  \  ounce  of  gum  arabic :  all  the  gums  to  be  bruised. 
Keep  the  vessel  into  which  these  are  pttt  well  corked,  and  let  it  reaoain  in  a  warm  place 
lor  two  or  tiiree  daya :  then  pour  off  the  elear  part  into  another  bottle.  To  use  it,  plaoa 
the  piece  of  furniture  under  the  eye  in  a  good  light.  Make  a  rubber  by  rolling  up  a  piece 
of  fine  cloth  not  very  hard.  Ap|^  the  polish  to  the  end,  covering  the  part  with  a  piece 
of  soft  cotton  rag  that  is  free  from  lint :  damp  the  rag  with  the  best  cold^diawn  linseed 
oil  in  the  sm^est  possible  quantity^  so  that  the  polish  may  spread  when  rubbed^  The 
oil  may  be  api^ed  to  the  rag  with  the  end  of  a  skewer,  or  some  such  instrument.  Pro* 
oeed  to  rub  briskly,  with  a  moderate  pressure,  in  a  circular  direction,  over  a  space  equal 
to  about  a  square  foot  at  a  time,  and  r^denisb  both  as  the  wood  dries.  Go  over  the 
whole  surface  in  this  manner,  and  give  three  or  foor  Ooats  according  to  the  grain  of  the 
wood.  The  operation  must  be  performed  in  a  plaoo  of  moderate  warmth.  Gradually 
dear  off  the  oil  from  the  surface  with  the  polish,  and  sometimes  turn  the  rag*  other* 
wise  the  brightness  will  not  be  perfect  Be  careful  in  uaing  a  frequent  snooession  eC 
aoft  and  clean  rags,  since  on  that  depends,  in  a  grsat  measure,  the  eleamesa  of  the 
pohah.  If  too  much  oil  be  used  in  the  operation,  which  is  apt  to  be  the  caae  from  the 
difficulty  of  spreading  the  varnish,  the  work  is,  after  some  time,  liable  to  assume  m 
hlmsh  dulness,  a  fault  which  may  be  remedied  by  using  the  following  preparation : 

llie  ingredienta  are,  rectified  spirits  of  wine,  half  a  pint ;  sheU-lacy  two  drachma ; 
benaoin,  two  drachms  *,  put  these  in  a  bottle,  and  keep  them  in  a  warm  pftaee  till  dis* 
solved.  Then  having  let  the  mixture  stand  till  it  is  cold,  add  two  spoonftila  of  the  beet 
luMeed  oil ;  shaJie  it  well,  and  it  will  be  fit  for  use.  The  i^lication  may  be  made  ao* 
cording  to  the  above  directions,  only  observing  that  a  fine  aoft  mualin  rag  made  into  a 
wad  is  preferable  to  cloth.    The  flujd  muat  be  well  riiaken  while  in  use. 

804.  A  cetnent  proper  for  fUUng  up  holes  in  mahogatifmBLj  be  made  by  grinding  upon  a 
stone  with  oil  of^turpentine,  some  red-lead  or  Venitian  red,  Spanish  brown,  a  Uttle  lake 
and  yellow,  so  ae  to  match  the  colour  of  the  mahogany :  tlai  must  be  made  as  thick 
as  paste :  then  take  as  much  tiirpertine  varnish  as  will  barely  soften  it,  and  apply  it  to 
the  cavity :  in  a  day  or  two  it  will  bear  poUahiag  Idbe  the  wood. 

806.  Olue,  a  common  substance  for  cementing,  is  made  of  akins,  and  other  gelatinous 
parts  of  animals,  boiled  to  a  thick  jelly,  and  then  formed  into  a  solid  mass  by  spreading 
It  out  in  thin  layers  upon  a  net,  and  drying  it  until  it  ia  quite  hard,  in  which  state  it  la 
sold.  To  use  it,  broken  pieces  should  be  soaked  for  some  houra  in  water,  which  soft- 
ens it,  and  occasions  it  to  swell ;  some  more  water  is  then  added  to  H  in  a  glue-pot, 
and  it  ia  kept  on  the  fire  till  it  ia  melted.  The  strength  must  be  judged  of  by  observing 
how  it  falls  from  the  glue  bru^.  A  lesson  from  a  joiner  will  best  teach  its  use,  and  a 
glue-pot  is  very  handy  in  a  family.  Jegert^o  paum  mariru  gku  is  a  cement  not  affect- 
ed by  moisture. 

806.  Size  is  sold  in  the  shops  ready  fbr  use,  and  ia  only  a  weaker  kind  of  glue :  the 
jelly,  indeed,  without  having  been  hardened ;  but  it  is  generatty  made  of  better  mate^ 
rials.  It  is  dissolved  by  putting  it  into  a  pipkin  over  the  fire.  It  ia  employed  to  mix  with 
distemper  ccdours  or  whitewash,  to  prevent  their  rubbing  off,  and  for  similar  purposes 
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807.  The  nature  of  the  nuUeriale  uaed  in  the  varione  mOelee  of  furniture  is  a  subject, 
among  others  in  domestic  economy,  that  it  is  useful  to  understand.  A  judicious  choice 
of  furniture  cannot  he  made  without  a  knowledge  of  the  substances  of  which  they  are 
formed,  since  upon  the  various  qualities  of  these  their  durability  often  depends,  as  well 
aa  the  proper  methods  of  preserving  their  strength,  beauty,  and  usefulness. 

It  is  more  particularly  neeeasary  to  have  an  accnrate  knowledge  of  the  metals,  on  ao- 
eount  of  the  expense  of  some,  and  the  great  damage  that  may  be  done  to  them  through 
ignorance  or  inattention.    In  the  utensils  employed  in  our  culinaiy  proceasea,  this  auh> 
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Jaet  aesokM  an  impoitiMe  ia  wwihtf  point  of  tiow.  U  ia  well  known  tfatt  hthiI 
metalB  Meof  apgtowwwMirtPe,  wid»CT<wwocideat«  bave  hippened  in  ooiwMineDM 
tf  tkeir  impr^ernae.  ^m  hrm  judgmcRt  of  the  miatieM  or  Ute  housekeeper,  tbere' 
fcre,  which  watcboe  orer  tad  T^vlUee  erei?  put  of  the  boDsehold.  •hould  be  eier- 
fiised  and  eitended  to  tba  Airnitute  and  nleosite  of  the  oook,  who  it  too  often  but  im- 
perlisctlT  aomiainted  with  tboM  facta  which  it  ia  ao  important  tliat  all  ebould  know. 
Nor  are  tradeameD,  and  gtvb  the  manuholuren  tbemaelvee,  to  be  always  depraded 
upon  for  informBtioo  reapecting  tfae  nuUeriala  tbej  employ  i  many  of  them  being  igno- 
lant  of  the  diOerooce  between  a  aioqile  metal  and  an  alloy,  knowing  the  latter  only  by 
a  name,  and  haring  en«neoii*  ideaa  reapnctins  ita  oompoaitkin :  with  reepect  to  the 
latter,  indeed,  the  groateat  quackariM  and  impooitiona  are  daily  put  forth  and  practiied, 
•ometimcB  tfarcugh  fraud,  but  in  aomn  caaes  alao  from  ignoranoe.  We  conaider,  there- 
fore, that  it  would  be  uaeful  in  thia  woik  to  supply  aome  tnfonnation  on  thia  head. 
SicT.  I.— wooni. 

SOe.  Oaural  obtertatioiu. — Much  of  the  bsanty  and  eioellecwe  of  modem  fiimitnre 
dependa  npon  the  jndidooa  aetection  of  the  wood  of  which  it  i*  coiurtmeted:  and  of 
Ou  ttere  ia  now  a  ooaaiderablo  nriety. 

We  hsTo  already,  in  onr  hiatoty  of  Furniture,  mentiooed  the  taste  of  the  ancwnt  Ro- 
man* for  beantifn)  kinds  of  wood.  Anciently,  in  Britain,  the  natiTG  woods  alone  were 
worked  into  nmitore,  and  of  theae  the  oak  had  the  preference ;  hot  after  the  acqniai- 
lion  of  mahofany,  the  beauty  of  which  lar  snrpaaaed  all  others  then  in  u*e,  oar  natira 
woods  were  mnoh  ne^eoted,  althon^  aome  of  tbem  poueas  great  merit,  and  had  for- 
mnly  been  studied  with  attention  to  their  curioo*  curling  reina  ;  of  late  those  han 
cone  again  into  faaUoo,  together  with  new  apeciea  from  diatant  countries.  Wooda 
my  rnnch  in  Iheir  coloara :  some  are  of  a  kind  of  chocolate  cokrar,  aa  maboEany,  ce- 
dar, rosewood ;  others  are  of  a  Ught  yellowiab  hue,  aa  walno^tree  and  satinwood ; 
Mhen,  again,  are  almost  white,  aa  pear,  plane-trae,  and  deal.  Their  hardneea,  and  of 
Msree  ttwir  dnrahillty,  and  the  prmTty  of  receiTing  a  polish,  TUy  etmaiderably.  The 
most  Taloabls  and  beautiful  wooda  for  the  beat  fiirnitaTe  are  niahogany,  roeewood,  sa^D- 
wood,  lebra,  and  Coromandel  wood.  For  oertain  parts  of  bedateada,  ehaiis,  and  soAs, 
beech  and  ^m  are  employed ;  oak  for  strength  and  for  Gothio  (umiture ;  tiie  cherry, 
plane,  holly,  yew,  box,  wahiot,  lime,  poplar,  and  a  great  variety  of  otbera  for  oocosional 
purpoBeB ;  and  deal  entere  more  or  less  into  the  conatmclion  of  almost  erery  article. 
Many  of  the  more  eipeniive  kinds  are  very  nearly  imitated  by  staining  and  painting  -, 
but  these  processes,  thougb  much  employed  and  extremely  useful,  fall  in  dorabiioy 
where  there  is  much  wear.  Varnishing  the  woods  tbemaelvea,  to  exhibit  the  grain, 
gteatly  improves  their  a^^aranee ;  and  since  veneering  has  been  so  moch  emp&yed, 
and  the  Frenoli  polish  has  been  in  use,  the  splendour  ttf  fine  woods  in  our  foraiture  baa 
become  very  renuu^able. 

8W.  Tiat  MTtOKt  btantitt  nd  mtriti  dtftnd,  in  a  great  mtamt,  uwa  M(  aoAtraJ  tlnc- 
(vrc  ef  teeoi  in  general,  sod  the  manner  in  which  it  orows.  The 
Tsrietiesof  wood  nsually  employed  in  Britain  are  produced  by  thst 
daas  of  trees  termed  by  botanists  ixognimt;  that  is,  which  in- 
crease in  thickness  by  a  yearly  addition  of  a  circular  layer  of  new 
wood,  wbvcb  grows  between  the  baik  and  last  layer.  A  sectton 
across  such  a  tree,  fig.  167,  exhibits  a  number  of  concentric  rings 
of  wood,  equal  to  that  of  tbe  years  which  the  tree  has  been  grow- 
ing. Each  of  these  rings  is  unequal  in  density  in  different  parts, 
being  composed  of  a  hard  substance  on  one  side  and  a  soil  aub- 
Kg.  \vt,  stance  on  the  other,  both  ofwhich  generally  graduate,  more  or  less, 

into  each  other,  the  colour  being  at  the  same  time  dillerent,  which  enables  na  to  count 
them  with  toler^le  fhcili^.  Tlie  whole  anbatance  of  wood  is  cempoaed  of  two  kinda 
of  minnte  parts :  one  oonaista  of  very  small  hollow  ^irimlea  inviaible  to  the  naked  ey«, 
and  the  other  of  bandies  of  tnbea  finer  than  himian  bairs.  The  most  solid  parts  eon- 
laln  the  graateat  proportion  of  the  latter.  Besides  tbe  oonceotrio  rings  jnst  mentttmed, 
which  form  a  aenes  of  hollow  cylinders,  one  within  the  other,  there  are  thin  plates  of 
dense  wood,  which  extend  nearly  from  the  centre  to  the  circumference  of  the  trees  in 
a  radiating  maniier,  and  consequently  croaaing  the  last-mentioned  concentric  layera. 
Theae  radiating  plates  constitute  what  the  cabinet-makers  call  the  litcer  grain,  which 
is  Tery  conspicuous  in  some  woods,  and  which  oRen  has  a  principal  effect  in  producing 
ttie  elegant  stripes  so  frequently  seen.  Besides  the  very  minute  lubes  and  cellular  tia- 
■nes  which  always  constitute  the  substance  of  wood,  there  are  likewise  many  tubea 
passing  through  the  lengthway  of  the  tree,  which  are  so  much  larger  than  the  reet  as 
to  be  visible  to  the  naked  eye,  and  which,  when  divided  longitudinally,  appear  aa  mi- 
nute groorea  on  the  surface,  and  give  a  coarsenesa  of  grain.  This  is  parhcniarly  ob- 
servable in  the  coarse  mahogany  and  in  oak ;  and  they  catch  and  bold  the  dirt,  and  then 
^ipear  as  dark  lines  on  tbe  surface.  In  aome  of  tbe  close-grained  woods,  as  lime,  pear- 
tne,  beech,  birch,  and  lignum  vtM,  tbeae  large  tobea  either  do  not  exist,  or  aro  not 
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■nfflcient  in  size  to  be  coiwpicuoiii ;  and  the  wood  appears,  even  when  ezaminGd  by  a 
high  magnifier,  to  be  composed  of  Ane  shining  threads,  not  tabolar,  the  hoUowncas  be- 
iiu  too  minute  to  be  easily  ascertained.  The  various  striped,  wary,  curled  appearance 
or  the  various  woods,  depend  much  upon  the  direction  in  which  these  parts  are  cat 
across  by  the  saw.  Anothar  variety  in  the  figure  of  woods  [s  the  occurrence  of  eyes, 
round  spots,  and  small  curls,  wtxicb,  although  hardly  suited  to  the  larger  kinds  of  cabinet 
work,  is  often  extremely  ornamental  in  smaller  article*,  as  stands  or  work  tables. 
Bird«'  eye  maple,  Ambojna  wood,  and  the  root  of  tbe  conimon  yew  and  etm,  are  per- 
haps the  most  beautiful  in  this  respect. 

810.  AnoihtT  elatt  aftrtet  is  that  termed  by  botanists  tniagaanu,  fig.  158.  tha  struc- 
ture of  whicb  is  very  different.     These  may  be  exemplified  by  palms 
and  bamboos,  and  is  well  seen  in  tbe  common  rttan  cane.     Th 
have  their  stems  straight,  and  their  leavee  only  at  the  top. 
section  of  the  stem  no  radiating  lines  are  seen,  but  only  tery  ni 
circles,  which  are  the  ends  of  tubes  disposed  Inngiludinally.     Trees  o: 
this  kind  grow  only  in  warpi  climates,  and  theii  wood  is  not  employed 
for  lumiture  in  this  country  in  the  manner  ofexogenous  trees, 

811.  Malugami.    There  are  two  kinds  of  mahogony  in  common  use 

for  furniture.  The  finest  and  most  valuable  kind  is  imparted  from  St.  Domingo  and 
Jamaica,  and  designated  by  the  cabinet-makers  Spanish  mahogany ;  the  other  is  infe- 
rior and  coarser,  called  Honduras,  behig  the  produce  of  tbe  Britisbcolonyof  that  name 
in  South  America.  Spadth  mahBgany,  being  brought  Irom  a  foreign  colony,  is  subject 
to  a  very  heavy  import  duty,  charged  by  weight.  It  is  very  hard  in  texture,  and  the 
grain  is  close  and  has  a  silky  aspect ;  the  pores  are  short,  and  sometimes  sre  snarcety 
to  be  observed :  consequently  it  receives  a  fine  surface  and  polish,  and  is  always  used 
in  the  best  din ing-tables,  sideboards,  and  other  articles  of  good  ftimiture,  for  which  it 
is  admirably  adapted,  not  only  on  account  of  the  closen^s  of  its  fibre  or  grain,  which 
prevents  its  harbouring  dirt,  but  from  its  beautiful  mottled,  wavy,  and  curled  appear- 
ance, in  which,  (ogetber  with  its  rich  colour,  it  excels  all  other  woods.  Tbe  cabinet- 
maker runs  a  considerable  risk  in  purchasing  mahogany,  as  he  is  often  disappointed 
in  the  quality  of  the  wood  ;  that  in  the  interior  of  the  log,  when  sawed  up,  sometimes 
not  answering  the  expectations  which  were  formed  from  the  examination  of  tbe  ont- 
eide.  Hmdurai  mahogany,  being  imparted  ^m  a  British  settlement,  is  charged  with 
much  less  duty.  In  most  instances  it  is  very  inferior  to  the  Spanish :  it  is  of  lighter 
weight,  and  softer  in  substance;  and,  the  pores  being  wider  and  longer,  it  is  not  sus- 
ceptible of  so  fine  a  polish.  It  is  liable  to  retain  and  absorb  more  dirt :  if  welted,  es- 
pecially when  new,  tbe  surface  becomes  rough  and  woolly.  The  logs  oTHonduras  are, 
in  some  cases,  very  large,  measuring  nearly  four  feet  in  diameter;  bnt  it*  general 
value  is  about  one  half  or  two  thirds  of  that  of  Spanish. 

812.  Although  wo  have  slated  that  Spanish  mahogany  is  superior  to  Honduras,  yet 
that  must  be  underwood  generally ;  for  some  logs  of  the  latter  are  occasionally  found 


Kt", 


equal  to  the  former ;  and,  from  this  circurnstance,  it  is  not  always  poasible  for  the  in 
■  practised  eye  to  determine  which  of  these  two  woods  a  piece  ofRirnilnTe  consists  of, 
instances  occasionally  occurring,  though  rarely,  where  Honduras  has  all  the  beautiful 
curl  and  dose  grain  of  the  Spanish.  It  is  a  practice  with  some  cabinet-makers  to  etain 
mahogany  to  improve  the  colour :  this  stain  is  apt,  In  time,  to  change.  Gm>d  mahog- 
any is  never  stained. 

813.   TAc  Aitrory  o/)Hafia?«ny  is  rather  interesting. 

The  first  mention  of  the  employment  of  mahogany  was  in  the  repair  of  some  of  Sir 
Walter  Raleigh's  ships  at  Trinidad,  in  IG97 ;  but  the  discovery  of  the  beauty  of  Its 

lin  for  cabinet  work  was  accidental,  about  tbe  beginning  of  the  eighteenth  century. 

is  thus  related  by  Mr.  Phillips,  in  his  work  on  "  Fniit-Trees."  Dr.  Gibbons,  an  em- 
meut  physician,  was  building  a  house  in  King-street,  Covent  Oarden.  His  brother, 
who  was  a  West  India  captain,  brought  over  some  planks  of  mshogany  as  ballast, 
which  he  thought  might  be  serviceable  in  his  brother's  building  ;  but  the  carpenters 
finding  the  wood  too  hard  for  their  tools,  it  was  laid  aside  as  useless.  Soon  after, 
Mrs.  Gibbons  wanting  a  candle  box,  the  doctor  called  on  his  cabinet-maker  (Wollas- 
ton)  to  make  him  one  of  some  wood  that  lay  in  his  ganlen.  Wollaston  also  complain- 
ed that  it  was  too  hard ;  but  the  doctor  insisted  on  having  it  made,  and,  when  finished, 
it  was  BO  much  liked  that  the  doctor  ordered  a  bureau  to  be  made  of  Ute  same  wood, 
whicb  was  accordingly  done ;  and  the  fine  colour,  polish,  dec,  were  so  pleasing,  that 
he  invited  all  bis  friends  to  see  it.  Among  them  was  the  Duchess  of  Buckingham. 
Her  grace  begged  some  of  the  wikhI  of  Dr.  Gibbons,  and  employed  Wollaston  to  make 
her  a  bureau  also.  On  this,  the  fame  of  mahogany  and  Mr.  Wollaston  was  much 
raised,  end  fumilure  made  of  this  wood  became  general. 

9U,  RotoBBoi.  TTiie  is  a  favourite  wood  for  many  smaDor  articles  offhmitnre,  al- 
though it  is  apt  to  be  too  dark.  It  grows  in  Brasil,  and  is  constderably  more  expensive 
for  fumiture  than  mahogany,  partly  on  account  of  the  price  of  the  wood,  and  partly 
ftotn  that  of  the  workmanship,  it  being  very  hard.    Man;  utidea  of  rosewood  I'lirtu- 
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ture  are  veneered,  .%iit  tiie  best  are  of  aqlid  wood.  The  colour,  which  conaista  of  Inqge 
elongated  dark  zones  on  a  reddiah-brown  ground,  is  permanent,  except  it  be  much  ex- 
posed to  the  rays  of  the  aun ;  and  it  takes  a  fine  polish,  which  is  improred  by  slight 
waxing,  or,  what  is  better,  by  the  French  polish,  which  brings  out  the  colour  of  the 
wood  admirably. 

815.  SoHnwood,  This  very  elegant,  light-coloured  wood,  so  denominated  ftom  Ha 
silky  aspect  when  polished,  is  employed  for  a  variety  of  purposes  in  cabinet  work,  but 
chiefly  in  ooi^anction  with  other  woods.    It  is  very  expensive. 

816.  Coromanid  toood  is,  perhaps,  the  most  beautiful  of  the  brown  woods,  consisting 
of  pale  reddish-brown  fibres  crossed  by  large  stripes  of  deep,  rich  brown,  with  various 
veins  and  spots ;  the  lustre  silky. 

817.  Cedar.  There  are  two  kinds  of  wood  known  by  this  name  in  cabinet  work,  bat 
neither  of  them  is  the  true  cedar  of  Lebanon.  Tke  noeet-MmeUing  or  pencil  udar  {Jum- 
peru»  Virgimana)  is  a  native  of  North  America  and  the  West  Inoia  islands.  The 
wood  is  of  a  brownish-red  colour,  haa  a  well-known  agreeable  odour,  and  is  veiy  du- 
rable, being  unattackable  by  insects.  It  is  employed  in  manufacturing  drawers,  ward- 
robes, dec.,  for  which  it  is  valuable,  on  account  of  its  property  of  keeping  away  moths. 
It  is  soft,  but  of  a  uniform  texture,  and  light.  Some  recommend  that  all  cabineta  or 
sets  of  drawers  riiould  have  some  of  this  wood  as  a  material  in  ita  manufacture. 

818.  The  Hauana  or  Bermuda  udar  (Jumftnu  Bermudiana)  is  another  variety,  a  nar 
tive  of  Bermuda  and  the  Batavia  islands,  and  also  employed  in  various  articles  of  fur- 
niture.   It  somewhat  resembles  mahogany,  but  is  much  softer. 

819.  Oak.  Our  native  oak  is  of  a  dark  colour,  and,  though  much  used  formerly  in 
fomiture,  and  ornamented  with  carving,  is  now  generally  superseded  by  the  Riga  oak, 
called  wiinseott  which  is  of  a  light  yeUowish  tinge.  This  is  usually  varnished,  which 
prevents  the  dust  firom  filling  up  the  pores  of  the  wood,  and  causing  it  to  become  dark- 
er;  or  it  may  be  well  nibbed  with  a  small  quantity  of  the  wax  polish.  Wainacot  being 
of  an  agreeable  colour,  cheaper  than  mahogany,  and  not  being  liable  to  warp,  is  mnefa 
employed.  It  is,  likewise,  used  conjointly  with  mahogany,  as  in  drawers,  the  latter 
constituting  the  fronts,  the  former  the  interior. 

820.  PoUard  oak.  This  native,  beautiful  wood  has  a  distinguished  daim  upon  our 
attention,  from  its  intrinsic  merit.  It  has  been  recent^  introduced  as  veneers  sawed 
off  firom  the  atumps  of  old  poHard  oaks,  that  otherwise  would  have  been  consigned  to 
the  flames ;  but  which,  when  cttt,  are  found  to  contain  the  richest  variegated  spots 
and  figures,  arising  from  knots  and  Irregularities  of  growth,  that,  when  brought  out  by 
polish,  are  extremely  various  and  beautiful.  This  wood  is,  however,  usually  decayed 
in  parts  and  perforated  by  insects ;  that  theae  defective  places  have  to  be  filled  up 
with  the  greatest  neatness  and  care  by  the  workmen,  with  other  pieces  of  wood  let  in, 
which  causes  it  to  be  expensive :  various  pieces  are  fre<|ttent]y  veneered  in  one  table 
top  to  produce  an  elegant  pattern. 

821.  WalmUriree,  This  native  wood  is  now  little  used  for  furniture ;  but,  before 
mahogany  and  other  foreign  woods  were  imported,  was  much  in  request  for  the  beauty 
of  ita  grain.  It  is  much  employed  by  the  coach-builder,  and  for  making  gun  stocks, 
being  lighter,  in  proportion  to  its  elasticity  and  strength,  than  any  other. 

822.  Elm.  This  is  little  used  in  furniture,  as  it  twists  and  warps  too  much ;  but,  as 
it  is  very  tough,  and  not  liable  to  split,  is  very  useful  for  some  purposes,  as  for  chop- 
ping blocks,  and  tops  of  kitchen  tables ;  and,  on  account  of  its  great  durability  in  wa- 
ter, it  is  employed  in  pumps,  pipes,  planks  and  piles  in  foundations,  cofiins,  aiyl  some- 
times for  the  naves  of  wheels. 

823.  Ash  is  a  wood  but  little  used  in  furniture,  but,  from  its  tou^mess,  is  useful  i» 
some  cases. 

824.  Pear-tree.  This  wood  is  of  a  light  yellow  colour ;  and  being  veiy  uniform,  and 
easily  cut,  though  firm  and  solid,  it  is  occasionally  used  for  carving,  also  for  measuring 
rules  and  similur  purposes. 

826.  Eborw  is  a  wood  naturally  of  a  deep  black  colour,  and  highly  prized  by  the  cab- 
inet-maker for  several  purposes,  particularly  inlaying.  It  is.  exceedingly  hard,  heavy^ 
and  durable ;  but  is  ouiy  used  in  a  small  quantity.  As  it  is  expensive,  cabinet-makers 
oilen  substitute  pear  and  other  woods  dyed  black ;  but  these  are  not  so  susceptiUe  of 
good  poUsh  and  lustre,  nor  do  they  keep  their  colour  equal  to  true  ebony.  The  best 
ebony  comes  from  Africa ;  a  kind  variegated  with  brown  is  brought  from  Mauritius 
and  Ceylon. 

826.  Box-tffood  is  a  close-grained,  hard  wood,  of  a  yellowish  white  colour,  and  takes 
a  fine  polish.  Its  heaviness  prevents  its  being  much  used  in  furniture,  except  fw  in- 
laying and  smaller  works.  It  is  much  used  in  instruments,  particularly  in  musical 
wind  instruments.  Its  bitter  quality  prevents  its  being  attacked  by  insects.  It  is  Uie 
wood  of  a  shrubby  evergreen  that,  in  some  places,  grows  to  the  height  of  twelve  or 
fifteen  feet.. 

827.  Bamboo.  This  cane  grows  in  India  and  China,  and  is  there  very  extensively 
employed  for  a  vast  variety  of  puiposea.    It  is  one  of  the  most  common  plants  in  those 
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y  feet,  wiA  a  •tem  peifeetly  straight, 
Imiag,  hni  ooat,  that  appears  like  a 
.  laid  on  by  the  haad  of  nature.    The 

this  cane,  and  of  the  aniaUer  shoota 
ions  uaes  to  which  this  degant  species 
aerate.  In  China,  their  <£air8,  sofas, 
isehold  moTeaUea,  are  entirely  oon- 
>le6,  for  sails,  for  caUes,  for  rigging, 
n  carts,  for  wheelbarrows,  wheels  to 
ad  a  Tariety  of  other  nteaails,  as  bas- 
A  furnish  an  article  of  food,  and  the 
ieh  are  also  twisted  into  cordage,  and 

is  remarkably  light  and  strong ;  hot 
tity  to  mannfactnre  it  as  in  the  East. 

of  bamboo,  aa  chairs  and  bedsteads, 
biy  cnrioos. 
its  ttrt  made,  is  a  small  sort  of  cane 

exceedingly  too^,  and,  for  the  pmr- 
la  they  are  twisted  into  cables. 

Iployed  in  ornamenting  arttcles  of  for- 

Greeks,  even  for  colossal  statnes  of 

of  gold  and  ivory.    In  modem  times, 

.  by  the  sculptor ;  but  it  is  seldom  now 

ke  tuai9  6f  the  eUwhanU  eenmet,  though 
iiorse  and  of  the  nippopocanus.  The 
lere  elephants  exist  in  great  numbers, 
tity  of  it  is  shipped,  lu»  obtained  ttie 
«,  also,  from  the  east  coast  of  Africa, 
ccoont  of  its  whiteness.  The  eompo- 
9  of  bones,  namely,  phosphate  of  lime, 

Sroportion  of  the  latter  is  so  consider- 
ssolred  by  digestion  m  boUing  water, 
nth  bone.  Heat  does  nc€  soften  ivoiy, 
too  paits  of  ivory  contain  64  of  phoe- 
»  of  lime.  It  is  worked  with  the  saw 
Mm  tripoli.  It  admits  of  being  easily  stained 
«f  various  colours ;  and,  wSen  long  exposed  to  the  air^  its  beautifnl  white  colour  Is 
changed  to  a  dull  yellow.  Bleaching  with  chlorine  will  restore  it  to  its  original  white- 
ness. When  burned  in  a  close  crucible,  it  makes  ivory  black.  The  sice  of  the  tusks 
varies  according  to  the  age  of  the  animal,  the  largest  being  about  ten  foet  long.  Those 
firmn  Guinea  weigh  about  from  100  to  190  pounds.  The  tusks  are  always  more  or  less 
enrved ;  from  which  circumstance,  and  their  small  diameter,  this  material  can  never 
be  had  of  a  hirge  size ;  and,  though  in  oounbles  where  ivory  is  found,  as  in  India,  con- 
aideratale  artietos  of  furniture  are  executed  of  it,  it  is  found  too  expensiva  for  that  pur- 
pose when  brought  to  this  country. 

831.  The  teeth  of  the  tea-horse  are  much  harder  than  the  ivoiy  of  the  elephant,  and 
the  enamel  is  used  for  making  artificial  teeth. 

832.  Careinge  in  ivaryt  when  not  kept  under  c^ass,  sometimes  baoome  covered,  in 
time,  with  a  multitude  of  minute  oracks,  which  get  filled  with  dirt,  and  deface  them. 
Glass  not  only  protects  them  from  this,  but  affords  the  means  of  Ueaehing  or  whiten- 
ing ivory  that  has  been  discoloured.  This  effect  is  produced  by  exposing  them  to  the 
sun's  rays  under  glass,  turning  each  side,  in  succession,  to  the  raya  of  that  Inmiaaiy. 
To  remove  the  craclu  above  alluded  to,  the  ivory  should  be  washed  in  soap  and  warm 
water  with  a  brush  till  the  cracks  disappear,  after  which  it  ahould  be  irtaoed  under 
glass  for  preservation. 

833.  Jvary  may  be  siUered  in  the  foUamag  maniUT :  Immerse  the  ivory  in  a  weak  soln- 
tk>n  of  nitrate  of  silver,  and  suffer  it  to  remain  till  it  has  acquired  a  deep  yellow  col- 
our ;  then  take  it  out,  wash  it  vrith  water,  and  expose  it  to  the  sun*s  niys,  which  will 
turn  it  black  in  about  three  hours :  the  ivory  will,  upon  being  rubbed,  acquire  a  silvery 
lustre. 

834.  Vegetable  tvory  is  a  singular  substance  lately  introduced,  and  which  is  occasion- 
ally worked  into  small  articles.  Jt  resembles  ivory  exactly,  though  somewhat  more 
brittle,  and  more  liable  to  change  colour.  It  is  the  seed  or  nut  of  a  plant  (PhytaUphae 
macrocarva),  having  a  character  between  a  palm  and  a  cycas,  and  growing  in  the  val- 
leys of  the  Peruvian  Andes.  The  nuts  are  about  the  size  of  a  hen*s  or  pigeon's  egg, 
and  have  been  used  from  time  immemorial  by  the  natives  of  South  Anferica  for  Sie 
aaiqe  purposes  as  ivory. 
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SbOT.  III. — MAftBLB. 

836.  AH  m^hUs  ore  cartoiMicf  of  Itnu;  that  k,  they  oonsist  of  carbotiie  ftdd  and 
lime.  Of  ooune«  tliey  are  the  same  as  ohalk,  only  that  they  are  oryataMiiedt  inliieli 
gives  them  their  haidneaa,  whereas  chalk  is  of  a  soft,  earthy  texture.  Martite  is  cor- 
roded and  dissolved  by  acids,  and  it  agrees  in  its  composition  with  limestones ;  when- 
ever the  latter  ara  of  snch  a  texture  as  to  admit  of  a  polish,  they  are  called  maiMes. 

SSft.  MarbU  is  tiawly  rtndared  more  hrUtU,  mitd  tkiu  $laha  are  eomeiimes  even,  bent  hf 
long-^cnttnued  A<s/«  as  may  be  seen  on  the  mantles  of  some  chimney-pieces,  where  they 
are  much  exposed  to  the  heat  of  the  fire.  White  marble  becomes  easily  stained  by 
smoke  and  dust,  and  sometimes  it  is  stained  artificially  of  various  colours  for  usefiil 
iwrposes. 

837.  The  vureet  wkUe  marbU  is  termed  stMtnetry  marble,  and  comes  to  us  fipom  abroad, 
chiefly  from  Italy.  It  is  the  most  expensive,  as  well  as  the  most  elegant.  The  veined 
marble  is  also  imported,  as  well  as  several  of  the  coloured  marbles. 

888.  Rare  amd  beoMtifid  marbUe,  in  almost  endless  variety,  are  much  sought  after  for 
tops  of  small  tables,  and  similar  pieces  of  fumiturs ;  and  some  of  these  feteh  veiy  high 
prices.  It  requires  no  small  skill  to  distmguish  accurately  the  dififbrent  sorts,  which 
are  frequently  incorrectly  named.  Some  substanoes,  also,  are  caUed  marbles  that  aro 
not  strictly  so ;  for  example,  earpentme,  which  is  not  a  carbonate  of  lime,  but  cossista 
of  silioa  and  magnesia.  The  Florentine  alabaster  is  sometimes  incorrectly  classed 
with  marbles ;  but  it  is  sulphate  of  lime,  and  does  not  efibrvesce  with  acids  as  marbles 
do.  We  have  in  Britain  and  Ireland  many  variegated  marbles  of  great  beauty,  which 
are  occasionally  used  in  furniture. 

839.  Far  the  method  ofeUaming  marbUaj  see  the  seetiott  "  On  cleaning  Furniture. ** 

SlCT.  rV. — ALABASTKB. 

840.  Thia  eubetamee  kae  a  near  reeembloMee  to  marble,  but  is  distinguished  firom  it  by 
greater  transparency. 

841.  There  are  two  kinde  of  alabaster :  one  is  a  carbonate  of  lime,  and  therefore  is  of 
the  same  oomposition  as  nurble,  but  haa  been  formed,  in  the  manner  of  a  stalactite, 
by  water  dropping  in  a  cavern.  Though  very  transparent,  it  is  also  very  hard,  and 
therefore  seldom  used  for  sculpture.  The  other  kind  is  a  sulphate  of  lime,  and  the 
same  substance  as  gypsum,  from  which  pbuBter  of  Paris  is  made ;  but  gypsum  is  called 
alabaster  only  when  it  is  translucent,  and  has  a  grain  resembling  that  of  marble.  €fyp» 
seems  aUAaster,  being  soft  and  easy  to  eut,  and  having  often  great  beauty  and  trans- 
parency, is  much  employed  for  sonic  ornamental  vrorks,  particularly  vases,  stands  for 
time-pieces,  and  similar  things.  Much  beautiful  alabaster  being  found  near  to  Florence, 
the  business  of  manufacturing  these  ornamental  artides  is  much  prosecuted  there,  and 
also  at  leghorn  and  Milan.  Objects  of  this  kind,  made  of  alabaster,  are  liable  to  be- 
come yellow,  particularly  if  exposed  to  any  smoke,  but  they  may  be  restored,  in  a 
considerable  degree,  by  washing  with  soap  and  water,  and  ^ifterward  polishing  with 
shave-grass.  Grease  spoto  may  be  removed  by  rubbing  the  places  with  powder  of 
French  chalk,  which  is  a  kind  of  talc.  As  the  alabaster  is  very  soft  and  tender,  th^ 
are  easily  scratched  or  broken,  and  therefore  require  to  be  taken  great  care  of;  if  val- 
uable, they  should  be  kept  under  a  glass.  Broken  parts  may  be  joined  together  again 
by  quicklime  and  white  of  egg.  Alabaster  may  be  easily  stained  with  metallic  solu- 
tions, by  the  s{urituous  tinctures  of  dyeing  subsupces,  or  by  coloured  oils,  in  the  same 
way  as  marbles. 

Sect.  V. — scaoliola. 

842.  This  is  a  fns/ma/  which  is  made  to  imitate  varums  marbles,  porphyry,  and  serpentine, 
so  well,  that  it  is  difficult  to  discover,  by  the  appearance,  that  it  is  not  real  stone.  It 
is  much  employed  for  columns  in  the  interior  of  houses,  also  for  lining  parts  of  walls ; 
and  for  table  tops,  stands  and  pedestals  of  various  kinds  for  statues,  busts,  dec.,  and 
other  ornamental  parts  where  marble  is  used.  It  admits  of  a  very  beautiful  polish,  but 
cannot  be  employed  in  the  outside  of  a  building,  as  it  is  destroyed  by  damp,  and  requires 
to  be  kept  very  dry.  It  is  chiefly  composed  of  plaster  of  Paris  and  glue,  coloured  by 
difibrent  piflnents.  These  are  mixed  together  separately,  according  to  the  various  parts 
of  the  marble  to  be  imitated,  and  while  they  are  in  a  ^oist  state,  are  stirred  together 
like  the  veins  in  marble.  This  substance  is  very  useful  where  great  richness  and  mag- 
nificence is  required  at  small  expense. 

Sect.  VI. — lbathbb. 

843.  The  skins  of  animals  were  among  the  most  ancient  materials  employed  for  clothing, 
and  for  certain  parts  of  fhmiture.  But,  although  these  are  pliable  when  recently  strip- 
ped from  any  quadruped,  as  they  dry,  they  shruik,  become  hard,  like  horn,  and  will  no 
longer  adapt  themselves  to  the  free  motion  of  the  parts  they  are  intended  to  cover. 
Some  process  is  therefore  necessary  to  restore  their  original  flexibility  and  suppleness, 
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Mid  to  pieBerre  them  penaanenUj  in  tint  state*  Skim  so  traited  is  said  to  be  eso^ 
yeited  into  Uttkgr.  Tlie  sit  of  prepsrinf  leather  is  of  great  sntiqaitjr ;  we  find  it  de- 
soribed  in  the  poems  of  Hodmti  and  it  has  been  practised  by  the  eastern  nations  l^em 
time  immemorisL  The  objeets  of  this  art  ate  to  prerent  the  destraetion  of  the  skin  bj 
potrelaetion*  sad  to  render  them  stTanff,  tough,  durable,  and  impenrioos  tp  moisture, 
at  the  same  time  that  thejr  admit  of  dyeing  and  polishing. 

844.  8km»  mmf  he  eoimried  mi9  luaher  hy  three  mUhede.  The  simplest,  and  prebaMy 
the  first  that  was  inyented,  consiste  in  soaking  the  skin  in  water,  and  then  forcing  oU 
or  grease  into  its  pores  by  hard  nibhing.  The  oil,  which  is  thus  introduced  among  the 
fibres  in  the  place  of  the  water,  preserres  the  suppleness  of  the  skin  as  long  as  it  re- 
mains there.  This  method  is  mentioned  by  Homer ;  and  the  North  American  Indians 
prepare  in  this  manner  their  deer  and  bul&lo  skins.  They  soak  them  in  a  mixture  of 
the  fat  and  brains  of  the  animals,  mb  them  well  with  their  hands,  and  afterward  hang 
them  up  in  the  snu^  ^i^»^  assists,  by  its  satiseptie  propwty,  in  preventing  their  pu» 
trefaction. 

Leather  is  made  in  this  country  diieliy  by  two  proeessos  byteimiiy,  and  by  tawkig ; 
and  both  of  these  are  sometimes  combined,  as  in  sheep,  goat,  and  deer  skins. 

846.  The  Umang  of  leather  is  efeeted  by  steeping  the  skins,  properly  prepared,  in  in- 
fusions of  astringent  yegetables,  as  oak  bark.  Altbbugh  this  has  kmg  been  success- 
fully practised,  yet  the  principles  upon  which  the  process  depends  were  not  understood 
until  about  the  beginning  of  the  present  century ;  modem  chemistry  tlnew  light  upon 
the  subject  It  hA  been  supposed  that  the  effect  of  hardening  and  thickening  the  skin 
was  owing  merely  to  that  peeoliar  corrugatien  which  is  peroeiTod  when  ss^rhigent 
juices  are  taken  into  the  mouth,  and  the  lips  are  puckered  and  constringed,  and  thai 
the  fibres  were  thus  brought  doser  together.  But  M.  Seguin,  a  French  tanner,  and  a 
man  of  seienoe,  disooTer^  that  the  effect  produced  by  tanning  was  not  of  a  medhani- 
cid,  but  cf  a  chemieal  nature.  The  skin  is  composed  of  two  parts  or  layers ;  the  outer 
one  is  thin,  and  is  called  the  aUieU  or  epUermU,  and  the  inner  is  named  the  cutis  or  true 
ekin.  The  cutis  consists  of  minute  fibres,  ^prtiich  are  composed  of  gelatm  or  glue,  as 
is  evident,  because  that  substance  is  produced  by  boiling  son  till  it  is  dissolTod.  Now 
M.  Seguin  discovered  that,  when  gelatin  is  dropped  into  an  infhsion  of  oak  bark,  or 
any  vegetable  astringent,  a  brown  precipitate  faJIs  down,  consisting  of  a  combination 
of  the  astringent  matter  with  the  gdatin ;  and  that  this  new  substance  was  insohible 
in  water,  and  was  that,  in  fact,  which  leather  contained,  and  to  which  it  owes  its  prop* 
erties.  The  astringent  principle  which  thus  combines  with  the  gelatin  of  the  skin  M. 
Seguin  named  tannin^  or  tan.  When  skin  is  tanned,  therefore,  a  chemieal  change  takes 
place  in  its  nature ;  it  resists  the  action  of  water,  and  is  no  longer  capable  of  putrefac- 
tion. Besides  tannin,  astringent  vegetables  contain  another  principle,  gaUic  acid,  which, 
as  well  as  tan,  has  the  property  of  forming  an  ink  or  black  hquid  with  the  salts  of  iron ; 
hence  leather  is  easily  rendered  black  by  rubbing  it  over  with  a  solution  of  green  vit- 
riol or  sulphate  of  iron.  What  we  have  just  stated  is  the  chemical  principle  upon  idiich 
the  making  of  tanned  leather  depends ;  but  in  the  practice  of  tanning  a  variety  of  cir- 
cumstances are  to  be  attended  to.  The  various  kinds  and  qualities  of  leather  are  ow- 
ing to  the  different  skjns  employed,  or  the  modification  of  the  art  of  tanning,  in  order 
to  suit  them  for  their  several  uses.  Some  are  made  very  thick  and  strong,  for  the  soles 
of  shoes ;  others  are  rendered  soft  and  pliable,  being  intended  for  the  upper  leathers  of 
shoes,  for  gloves,  and  other  articles. 

846.  Leather  Umned  m  Bngiand  eonmtiM  ekufly  of  three  eorU :  the  thickest  and  strongest 
kind,  used  for  the  thickest  soles  of  shoes,  is  known  by  the  name  of  hutte  or  baeke,  and 
are  made  of  the  stoutest  and  heaviest  ox  hides.  The  next  in  thickness,  used  fbr  thin- 
ner soles  of  shoes,  are  called  crop  kideMy  and  are  made  of  cow  hides  or  lighter  ox  hides. 
The  third  sort  is  named  ealf  ekina,  and  are  made  fh>m  the  skins  of  calves,  horses,  seals, 
dogs,  dec  ;  they  are  used  mr  the  upper  leathers  of  shoes,  boots,  dtc. 

Besides  the  skins  of  animals  recently  slaughtered  in  this  ooontiy,  many  are  imported 
in  a  dried  state ;  those  of  cows  and  bi^  chiefly  from  the  pampas  of  Sooth  America ; 
sheep  sUne  from  the  Cape  of  Good  Hope  ;  lamb  and  kid  skins  fhnn  Itsly ;  and  goats* 
sUns  from  Barbery,  dec.  Dififbrenttannere  and  leather-dressers  have,  generally,  some 
ports  of  the  process  peculiar  to  themselves ;  but  tiie  following  are  Uiose  ^hich  are  usu- 
ally practised  in  this  country. 

847.  For  hutte,  or  the  ttrongeet  eole  leather,  after  the  horns  are  taken  off,  the  hides  sre 
laid  smooch  in  heaps  for  a  few  days,  after  which  they  are  saq[iended  on  poles  in  a  close 
room  caHed  a  smciie-house,  where  the  temperature  is  kept  somewhat  elevated  by  a 
smouldering  fire  of  wet  tan.  This  occasions  a  riight  putrefaction,  which  causes  the 
cuticle  with  the  hair  to  be  cot  easily  off  by  spreading  tlw  hide  on  a  wooden  horse,  and 
scraping  it  with  a  crooked  knife.  The  reason  for  taking  off  the  cuticle  is  this  :  it  is 
not  formed  of  gelatin,  like  the  cutis,  but  of  albumen ;  it  is  analogous  to  thin  horn,  is 
incapable  of  combining  with  tannin,  and  would  prevent  the  latter  from  acting  upon  the 
tme  skin.  The  hides  are  then  put  into  a  pit  containing  a  strong  infusion  of  bark,  oafled 
ooerc,  which  operation  is  termed  edouring ;  after  which  they  are  removed  int»  attolher 

En 
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pit  oontaiaiiif  water  iminregiiated  wHh  about  a  thonsandth  part  of  snlphiiric  add :  thia 
la  called  rmumg^  and  ia  for  the  porpoae  of  diatendmg  the  porea  of  the  hklea,  and  ooea- 
aionittg  them  more  readily  to  imbibe  the  tannin  infuaion,  which  ia  to  combine  with  the 
gcAatin  of  the  akin  and  fonn  leather.  They  are  next  trairaferred  into  a  pit,  where  they 
are  diapoaed  with  ground  oak  bark  between  each  layer  of  hidea.  The  pit  ia  filled 
up  with  ooze,  and  the  hidea  remain  in  thia  for  about  a  month  or  aix  weeka.  By  that 
time  all  the  tannin  of  the  bark  haa  combined  with  the  akin,  and  the  liquor  ia  then  drawn 
out,  and  (reah  ooie  and  bark  put  in  aa  before.  The  akina  lie  in  thia  for  three  montha, 
at  the  end  of  which  time  the  prooeaa  ia  repeated ;  and  after  remaining  four  or  fire 
montha  longer,  they  are  uaually  completely  tanned,  except  the  hidea  are  remarkably 
thick,  ^en  they  may  roquire  another  repetition  of  the  proceaa.  The  time  required  for 
tanning  in  thia  manner  ia  from  a  year  to  eighteen  montha,  or  even  two  yeara.  They 
are  now  taken  out  of  the  pit  to  be  dried  by  beiAg  hung  on  polea,  and  they  are  then 
beaten  amooth  with  wooden  hammera,  called  batta,  and  compreaaed  with  a  ateel  tool 
to  render  them  more  firm,  when  they  are  fit  for  aale. 

848.  Wktn  the  UatUr  exiled  crop  kidu  isiobe  maie,  the  akina/are  put  into  a  pit  full  of 
water  aaturated  with  lime  for  a  few  days ;  they  are  then  taken  out,  and  tte  hair  ia 
acraped  off,  and  afterward  the  looee  fieah  and  other  aoperfiuitiea.  Next  they  are  put 
into  a  pit  with  weak  ooie  of  oak  bark,  from  which  thoy  are  traaaferred  to  pita  with 
stronger  ooae ;  all  the  time  they  aie  daily  moved  about,  which  is  called  hoMdliiig.  Af- 
ter tlua  ia  continued  for  about  aix  weeka,  they  are  placed  in  a  pit  with  atrong  ooie, 
with  bark  between  eadi  two  layem.  In  thia  Uiey  continue  acTeral  montha,  and  thia 
laat  proceaa  ia  repeated  acYeral  timea,  till  the  hidea  aie  perfectly  tanned ;  they  are  then 
dried  and  amoothed. 

849.  Th€/eaM«rca&dea{^«iiN«aretannedby  a  proceaa  aomewhat  different.  Theae, 
after  being  waahed  in  water,  are  put  into  pita  with  limewater,'  aa  before  mentioned, 
where  they  are  taken  up  and  put  down  again  erery  third  or  fourth  day,  for  a  fortnight 
or  three  weeka,  in  order  to  destroy  the  cuticle  or  epidennia  of  the  akin.  The  hair  ia 
then  eaaily  acraped  off,  and  the  greaae  and  loose  fieah  being  remoTed,  they  are  put 
into  a  pit  of  water  impregnated  with  pigeona'  dung,  called  a  grainer^  foiming  an  alka- 
line lye,  which,  in  a  week  or  ten  days,  soaks  out  the  lime,  grease,  and  saponaceoua 
matter.  During  thia  period  they  are  aeTcral  tunes  scraped  with  a  crooked  knife  to 
work  out  the  cfirt.  Tlie  akina  are  thus  softened  and  prepared  for  the  reception  of 
the  oose,  in  which  state  they  are  termed  pelt.  They  are  then  put  into  a  tan  pit  with 
weak  ooze ;  and,  after  remaining  there  a  eufficient  time,  are  tranaferred  to  oUiers  with 
stronger  ooze,  until  after  six  weeks  they  are  put  into  very  stronff  ooze  with  freah  baik, 
where  they  lie  for  aeToral  montha  till  they  are  completely  tanned.  They  are  then  dried 
aa  the  others. 

860.  The  UghUr  Mort  of  hidest  eaUed  dregtmg  hideSf  used  for  coach  work,  hameaa,dcc., 
are  managed  neariy  in  the  aame  manner  as  the  last,  and  afterward  go  to  the  currier. 
In  oonaequence  of  the  application  of  chemical  acience  to  the  aubjeet  of  tanning,  it  waa 
expected  that  the  time  employed  in  the  proceaa  might  be  Tory  much  shortened,  so  much 
so  as  from  a  year  and  a  half  to  two  years,  to  a  few  months ;  but  ttie  combination  of 
the  akin  with  tannin  is  a  slow  process,  and  it  requires  a  long  time  for  the  tan  to  pene- 
trate to  the  centre  of  the  hidea.  Although,  by  making  atronger  infusions  of  the  bark, 
leather  could  be  made  in  a  few  months,  yet  such  leather  was  found  to  be  harder,  and 
more  hable  to  crack.  Even  the  method  described  by  Mr.  Babbage  aa  a  recent  improve- 
ment, namely,  forcing  the  bark  liquor  into  the  porea  by  exhaustion  with  the  air  pomp, 
ia  not  found  to  answer.  Weak  infusions  of  tan,  applied  for  fiileen  months  at  leaat, 
make  the  best  leather ;  but,  aa  tanned  leather  is  sokl  by  weight,  there  is  a  atrong  induce- 
ment to  the  manufacturer  to  make  his  hides  weigh  aa  much  as  possible  in  the  tan-pit, 
although  at  the  expense  of  the  toughness  or  compactness  of  the  leather.  Weak  mfa- 
sions  not  only  take  longer  time  to  produce  their  effect,  but  also  give  leather  of  leaa 
weight ;  and  the  price  whichit  fetches  in  the  market  ia  acarcely  aufficient  to  make  up 
for  file  increaaed  expenae  in  point  of  time. 

B6l.AU  bar  kg  contain  more  or  lets  of  the  taamin^  ffrincipU ;  but  in  this  oountry  oak  bark 
ia  preferred,  on  account  of  its  richness  in  tannin,  and  ita  abundance.  In  Russia,  where 
the  best  of  leather  ia  made,  the  bark  of  the  bhick  willow  is  preferred,  and  next  to  this 
birch  bark.  But,  of  all  the  substances  which  have  been  tried,  catechu,  a  sort  of  gum, 
contains  the  greatest  quantity  of  the  tanning  principle.  The  tree  which  produces  thia 
growa  in  New  South  Wales,  from  which  we  shall  probably  obtain  it  at  a  cheap  rate. 

Oak  bark  being  a  veiy  expensive  article  in  the  process  of  tanning,  various  substancea 
have  been  proposed  as  substitutes  for  it.  All  the  parts  of  vegetables  which  are  of  aa 
astringent  nature  contaift  this  princi^e  (which  may  be  known  by  their  giving  precipi- 
tates with  gelatin  insoluble  in  water),  and  will  answer  this  purpose.  The  leaves, 
branches,  fruit,  flowers,  of  a  vaat  number  of  plants  ;  every  part  of  the  oak,  as  the  leaves 
and  acoma,  oak  aawdost,  and  the  barks  of  all  trees,  contain  more  or  leas  tannin. 
From  experimenta  which  have  been  made,  the  following  are  the  quantities  of  the 
ning  principle  in  various  barks. 
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852.  The  thickest  leather,  used  for  the  soles  of  boots  and  shoes,  requires  nothing  more 
than  the  process  above  described ;  but  that  which  is  wanted  to  be  snpple  and  soft,  such 
as  the  light  cow  hides,  and  those  of  calyes,  horses,  dogs,  seals,  dec.,  and  for  the  upper 
leathers  of  shoes  and  legs  of  boots,  also  ftrr  coach  and  harness  leather,  saddles,  and 
other  things  of  that  kind,  are  subjected  to  another  process  after  the  tanning  is  finished, 
called  currying. 

853.  Curryinf  eotuiets  in  steeping  the  leather  in  water,  ooTering  one  snrfhce  with  a 
mixture  of  oil  and  tallow,  and  then  stOTing  it.  \b  the  water  eyaporates,  the  oil  takes 
its  place  in  the  pores  of  the  leather ;  the  grain  side,  to  which  the  hair  was  attached,  is 
then  rubbed  over  with  a  solution  of  sulphate  of  iron,  which  strikes  a  Mack  with  the 
tannin  of  the  leather.  Beating  and  passing  it  between  rollers,  to  smooth  its  surfaces, 
is  the  last  process.  If  the  flesh  side  of  the  leather  is  required  to  be  bladied  instead  of 
the  grain  side,  it  is  rubbed  over  wittt'  a  mixture  of  lampblack,  oil,  and  tallow,  called 
waxing. 

854.  The  tannhv  prineiple  in  oak  and  other  barke  it  sometime*  apj^ied  to  the  jmrpose  of 
preserving  other  substances  besides  skins.  Fishermen  resort  to  this  to  render  their  nets 
more  durable,  and  the  sails  of  their  boats  are  sometimes  treated  in  the  same  manner : 
ibe  application  to  other  articles  is  obvious.  The  method  of  impregnating  nets,  cordage, 
dec.,  with  tannin  is  the  following :  Two  pounds  of  glue  are  dissolved  in  fifteen  gallons 
of  water :  the  nets  are  dipped  into  this  solution,  and  steeped  in  a  strong  solution  of  oak 
or  other  good  bark.  The  tannin  combines  with  the  gelatin,  and  envelopes  the  fibres 
of  the  hemp  with  a  leathery  coating,  which  prevents  the  action  of  the  water  and  the 
weather.  Any  gelatinous  substance  will  answer  instead  of  glue :  enough  might  be  ob- 
tained from  many  parts  of  fish  now  thrown  away. 

855.  nwing  is  the  preparation  of  leather  by  a  combination  of  tanninjg  and  alwming ;  and 
is  qsed  fhr  sheep,  goat,  kid,  and  other  light  skins  for  gloves,  bookbinding,  and  a  variety 
of  other  purposes. 

When  the  skins  of  animals  just  slaughtered  are  to  be  tanned,  they  should  be  washed 
immediate^  and  then  dried,  otherwise  they  soon  ferment  and  begin  to  putreiy.  When 
received  in  the  dry  state  for  tawningi  they  are  steeped  in  water  for  two  days,  and  the 
rough  parts  are  temoved  by  the  fleshing-knife.  The  flesh  side  of  the  skins  is  now 
rubbed  wtth  a  mixture  of  lime  and  water,  and  the  skins  are  piled  on  each  other  with 
the  flesh  sides  in  contact :  in  a  few  days  it  will  be  found  that  the  wool  or  hair  may  be 
easily  removed.  They  are  next  well  washed,  to  get  rid  of  the  lime,  and  again  cleaned 
of  their  superfluous  parts.  This  liming  and  cleaning  is  repeated  several  times.  After 
this  they  are  kept  for  eight  or  ten  days  in  a  bath  of  bran  and  water,  which  gives  them 
a  half  tanning.  They  are  then  ready  for  the  process  of  aluming,  which  is  that  properly 
which  converts  them  into  leather.  A  bath  of  ahim  and  sea  sdt  dissolved  in  water  m 
prepared ;  into  this  the  skins  are  put,  at  a  heat  near  to  boiling,  for  about  ton  minutes, 
and  then  wheat  flour  is  dusted  into  the  bath  with  the  yolks  of  eggs,  so  as  to  make  a 
kind  of  paste :  the  skins  are  well  worked  in  this,  and  left  in  it  for  a  day.  It  appears 
that  the  skins  imbibe  something  in  this  process  (perhaps  alumin)  fix)m  the  alum, 
which  cannot  be  separated  bv  subsequent  washing.  After  this  they  are  stretched, 
rubbed,  stoved,  and  occasionally  polished  with  pumice.  Smoothing  with  a  hot  iron,  or 
pressing,  finishes  them  ready  for  the  glover,  white  kid  leather  requires  the  process 
of  being  worked  in  a  mixture  of  eggs,  s^,  and  alum,  to  render  them  perfectly  white 
and  soft,  but  the  tanning  is  omitted.  If  the  wool  is  to  be  preserved  upon  the  skins» 
the  treatment  with  lime  and  limewater  is  not  used,  and  the  alum  paste  is  merely  ap- 
plied to  the  flesh  side,  and  the  skins  folded  up  with  it  for  some  time.  The  rest  of  the 
process  is  nearly  the  same.  Leathers  are  dyed  after  they  have  undergone  the  process 
of  tanning,  and  a  great  deal  of  these  are  used  for  covering  chairs,  Ubles,  and  other 
articles  of  fiimiture. 

856.  Morocco  Uaihet,  called  also  Turkey  leather,  is  prepared  from  goat's  skin,  and  re- 
ceives its  name  from  having  been  originally  brought  from  Morocco,  and  other  places  in 
the  north  tf  Africa.  At  present  some  comes  from  the  levant,  but  the  greater  part  is 
prepared  in  this  country.  The  process  employed  in  making  it  is  nearly  the  same  as 
that  ahready  described,  only  that  it  is  tanned  with  sumach,  and  then  dyed  on  the  side 
of  the  grain ;  red  with  cochineal,  blue  with  indigo,  purple  with  orehal,  &c.  Some  in- 
ferior moroooo  is  made  from  sheep  skin. 
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867.  RussU  luiUr,  well  known  for  iu  property  of  not  bemg  attacirad  Xsj  mould  or 
wonns,  is  first  steeped  in  an  alkaline  ]^,  then  in  dog's  dung :  it  is  afterward|fuUed  and 
tanned  with  the  bark  of  birch,  and  dyed ;  the  peculiar  odour  whieh  rendevs  it  so  useful 
in  bookbinding  is  given  by  rubbing  it  over  with  the  empyreumalie  oil  of  birch.  The 
roughness  on  the  surface  is  product  by  an  iron  tool  pmsed  upon  it. 

868.  Maroqum  Itaikdr  is  of  excellent  qualily,  and  Is  eztensiTely  prepared  at  Astracan 
and  other  parts  of  Asiatic  Russia.  The  process  for  making  it  is  nearly  the  same  as 
for  Russia  leather,  and  it  is  dyed  yellow  or  red. 

869.  Shamay^  or  wash  leather,  properly  chamois  leather,  is  so  called  because  originally, 
and  when  of  the  best  quality,  it  was  made  from  the  chamois  or  wild  goat  inhabiting  the 
Alps  and  Pyrenees.  It  is  now  made  here,  chiefly  from  the  skins  of  deer,  goats,  and 
sheep.  It  is  essentially  distinguished  from  the  other  kinds  of  leather,  in  being  dressed 
with  oil,  without  salt,  alum,  or  tan,  and  in  the  grain  of  the  skin  being  taken  oC  The 
akins  are  brought  to  the  state  of  pelt  by  limmg  and  washing,  as  described  above. 
Those  skins  which  axe  to  be  of  a  buff  colour  are  dipped  in  tan  oooe,  not  to  tan,  but  to 
dye  them.  The  grain  side  is  next  scraped  away  by  a  knife,  or  rubbed  off  by  pumice 
stone,  which  renders  the  skin  softer  and  more  extenaibler  yet  sufficiently  strong  and 
elastic.  They  are  then  soaked  in  water,  and  oil  is  forced  in  by  beating  in  a  fulling  mill 
till  the  skins  have  thorou^y  imbibed  the  oil,  yet  without  a|»eanng  greasy.  They  are 
then  stoved,  to  fiusilitate  the  combination  with  the  skin ;  aim,  to  take  away  any  super- 
fluous oily  they  are  scoured  in  water  with  a  little  alkali.  They  are  then  dned,  and 
smoothed  by  rollers.  Until  lately,  vast  qnantitiea  of  shamoy  leather  was  made  and 
used  in  England,  chiefly  for  dress ;  but  it  having  been  observed,  during  the  late  cam- 
paigns in  Spain,  that  the  health  of  the  soldiers  was  seriously  affected  by  the  leather 
which  they  wore,  which  produced  chilUng  and  rheumatism  by  its  fltting  close  to  the  skin* 
and  being  long  in  drying,  the  use  of  it  was  laid  aside,  and  wooUen  Mth  substituted. 

860.  &^  leather  is  a  very  thick  and  firm,  though  pliable  sort  of  leather ;  the  true  kind 
is  prepared  from  the  skin  of  the  buffalo,  and  dressed  in  oil,  much  in  the  manner  of 
chamois.  Real  buff  leather  is  so  strong  that  it  will  turn  the  edge  of  a  sword,  and  is 
said  to  be  sometimes  even  pistol  proof :  hence  it  was  much  used  for  military  purposes 
when  metallic  armour  was  going  out  of  use,  about  the  time  of  Charles  11.  But  the 
buff  leather  of  modem  times  is  made  mostly  from  cow-hides,  which  are  inferior,  and 
it  is  used  chiefly  for  soldiers'  sword  belts,  or  where  great  strength  is  required  with 
great  pliability. 

861.  Seal  skin,  being  covered  with  a  very  short  sBM>oth  shining  hahr,  is  used  some- 
times for  making  waistcoats,  and  iu  other  pUMses  for  jackets :  also  for  covering  trunks ; 
but  are  nearly  laid  aside  for  the  latter  purpose,  as  an  insect  breeds  in  them  very  fre- 
quently that  attacks  the  hair. 

8611.  Parehenent  is  a  very  ancient  preparation  frook  skins,  used  for  writing  upon ;  and, 
from  its  great  durabiliw,  is  still  employed  for  the  same  purpose  in  the  case  of  valuable 
records.  It  is  made  of  the  thinnest  sheep  or  goat  skins.  After  the  hair  and  flesh  are 
cleaned  off  in  the  lime  pit,  the  skins  are  soaked,  drained,  stretched  upon  frames,  dried, 
and  rubbed  with  pumice  stone  and  chalk,  and  then  pared  to  bring  thrai  to  the  required 
thinness.    It  is  sometimes  dyed  of  various  colours. 

863.  Vellum  is  a  superior  kind  of  parchment,  not  passed  through  the  lime  pit,  and  is 
made  of  thinner  skins.  It  is  finer,  smoother,  and  whiter  than  common  parchment. 
Lately,  several  machines  have  been  invented  for  splitting  hides,  by  vrhich  one  half  is 
converted  into  leather,  and  the  other  into  vellum  or  parchment. 

Shagreen  is  a  valuable  material,  used  often  for  spectacle,  instrument,  and  other  cases, 
and  is  a  singidar  manufacture,  brought  chiefly  from  Astracan.  To  make  it,  they  choose 
tho  strong  skin  that  covers  the  crupper  of  the  ass  or  the  horse.  This  is  soaked  in  wa- 
ter, and  the  hair  taken  off.  It  i»  then  cut  and  scraped  till  it  is  extremely  thin,  and  in 
this  state,  while  wet  and  soft,  small,  round,  hard  seeds  are  strewed  over  it,  and  are 
uodden  deeply  into  the  soft,  yielding  skin.  The  skin  is  then  dried  and  the  seeds  shaken 
out :  the  surface  vs  rasped  down  tiU  the  whole  is  nearly  but  not  quite  level.  It  is  then 
again  soaked,  and  the  parts  which  were  depressed  now  rise  above  those  parts  which 
had  been  rasped.  The  skins  are  now  dyed  of  a  green  colour,  and  alk>wed  to  dry. 
Lastly,  the  grains  or  projecting  warts  are  rubbed  down  till  the  whole  is  cooidetely  levelf 
when  the  shagreen  presents  the  beautiful  appearance  of  white  dots  on  a  green  ground. 

[The  art  of  tanning  is  cultivated  in  this  country  to  much  greater  perfection  than  in  any 
other  portion  of  the  world ;  and  many  of  the  manufacturers  of  leather  conduct  the  busi- 
ness on  a  scale  and  to  an  extent  far  beyond  what  is  known  in  England.  Within  a  few 
years  vwy  great  improvements  have  been  made  by  American  ingenuity  and  skill,  which 
are  unknown  to  the  old  world,  and  by  which  the  process  of  converting  the  hides  into 
leather  is  facilitated,  so  thai  a  perfect  article  is  made  in  little  more  than  one  fourth  of 
the  time  formerly  required  here,  and,  as  it  will  be  seen  by  the  text,  still  deeoDBed  neoe»- 
sary  in  England. 

The  process,  in  some  of  its  parts,  is  patented  liy  the  inventors,  and  still  kept  seoral 
among  the  few  who,  having  purchased  the  right  to  its  exclusive  employment,  make  th« 
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monopoly  a  Bonrce  of  great  emolmneiit,  while  aflbrding  to  aeD  the  beat  leaflier  at  lower 
prioea  than  their  neighbours,  bj  reason  of  their  diminished  expenses  in  the  ratio  of  the 
abbreviation  of  the  process.  The  improTement  essentially  consists  in  employing  hoi 
iniusions  of  bark,  by  which  the  chemical  action  of  the  tannin  is  hastened ;  and,  at  the 
same  time,  rapiiOy  effecting  1^  machinery  certain  parts  of  the  operation,  ordinarily  per- 
formed by  hand,  and  demanding  much  laboor. 

In  the  large  tanneries  the  bark  mill  is  worked  by  a  steam-engine,  whiob,  at  the  eame 
time,  driyes  dl  the  other  machinery,  and  conveniently  provides  the  heat  neoeesary  for 
preparing  the  ooze  with  which  the  vats  are  filled.  In  some  of  the  Atlantic  cities  the 
manufactories  of  leather  are  conducted  on  a  scale  of  immense  ertent  by  men  of  large 
capital,  who  find  the  business  very  productive.] 

864.  TkU  suhgtanee,  a»  its  name  imparUj  it  made  from  paper  redmeed  to  a  puh  with  gum 
or  size,  pressed  in  moulds,  and  afterward  dried :  it  is  at  present  very  mneh  employed 
in  various  ornamental  works,  which  were  formerly  executed  in  pUiater  of  Paris  or  car- 
ving, such  as  the  enrichments  in  cornices  and  ceilings,  pictnre  tames,  dec.  It  is  ori- 
ginally a  French  invention,  and  was  much  in  use  sixty  years  ago,  but  had  been  almost 
kid  aside  for  the  above  purposes ;  it  was  revived  a  few  years  ago.  It  had,  however, 
been  always  employed  for  large  tea-boards,  trays,  See.,  for  which  it  ia  admirably  adapt- 
ed firom  its  great  lightness  and  strength. 

The  black  varnish  for  trays,  &o.,  n  prepared  in  the  following  manner :  Some  oolo- 
phony  or  turpentine  is  boiled  down  till  it  becomes  black  and  phaUe ;  fliia  ia  wetted  in 
a  glazed  earthen  vessel,  and  then  as  much  amber  in  fine  powder  is  sprinkled  in  by  de- 
grees, with  the  addition  of  a  little  spirit  or  oil  of  turpentme  now  and  tben :  when  the 
amber  is  wetted,  the  same  quantity  of  sarcocolla  is  sprinkled  in  and  stirred ;  then  more 
apirit  of  turpentine  is  added,  till  the  whole  beeoniea  fluid.  The  mixture  is  next  atram- 
ed  through  a  coarse  hair  bag,  by  pressing  it  gently  between  hot  boarda.  This  vamirti, 
mixed  with  ivory  black  in  fine  powder,  is  applied,  in  a  hot  room,  on  the  papier  macb^e, 
which  is  thus  set  in  a  gently-heated  oven,  next  day  in  a  hotter  oven,  and  the  third  day 
in  a  very  hot  one,  and  sufifbred  to  stand  each  time  till  the  oven  ia  grown  cold.  The 
article  so  varnished  is  hard,  light,  and  durable,  with  a  fine  g^oss,  and  bears  liquors,  hot 
or  cold,  wiUiout  injury. 

SSCT.  YIII. — TBXTXLI  rABEICS. 

866.  These  matertds,  which  form  ao  great  a  part  of  fiunitare,  as  ailk,  cotton,  linens 
and  woollen,  will  be  treated  of  among  the  substances  employed  aa  dothhig  or  diesa,  in 
BookXVIL 

Shot.  IX. — haib. 

666.  The  hair  of  animale  ia  emvUryed  in  varuma  artieUa  of  fumiiure :  when  it  Is  very 
fine  and  soft,  it  is  termed  fiur  (which  see  in  Chap.  IX.,  Book  X VII.).  Hair  is  used  for 
stnffing  mattresses,  sofas,  and  chairs,  and  making  sieves,  and  it  is  woven  into  a  doth 
for  covering  chairs  and  sofas.  The  best  for  all  purposes  is  horse  hair ;  but  that  from 
tails  of  bullocks  is  also  good ;  the  shortest  hair  taken  ofiT  skins  bemg  only  fit  for  being 
mixed  with  mortar  for  the  plasterer,  although  a  good  deal^  of  this  is  introduced  among 
better  kinds  in  inferior  and  cheap  manufactures.  When  hair  is  to  be  prepared  for  mat- 
tresses, it  is  twisted  round  wooden  cylinders  and  bofled,  and  then  baked  in  an  oven  to 
give  it  a  curly  and  springy  form.  The  long  straight  hair  is  reserved  for  weaving  into 
cloth  for  chair  bottoms,  mr  which  purpose  it  is  first  dyed  a  deep  black.  The  satin  man- 
ner of  weaving  it  is  now  most  generally  adopted  as  the  most  agreeable  and  the  most 
durable.  Hair  ia  a  very  lasting  substance,  not  being  liable  to  decay  through  ordinary 
cauaea.  It  is  insoluble  in  water,  but  ia  acted  upon  and  dissolved  by  alkalies ;  much 
aoap^  of  eonrae,  injurea  it 

SaOT.  X — BOBK. 

867.  TUc  homa  ofeaiiU  are  need  for  a  variety  ofpurpoaea  w  fvniiure  aa  weU  aa  drees  : 
those  of  oxen  are  the  largest  and  beat.  Horn  dxfftrs  esseniiaUy  from  bone  in  its  constitu- 
tion and  propertiea.  It  containa  little  gelatin,  whereaa  bona  contains  a  peat  deal ; 
and  it  consists  chiefly  of  condensed  albumen,  with  a  very  amall  portion  of  gelatin  and 
phosphate  of  lime.  Consequently,  horn  cannot  be  dissolved  by  heat,  though  it  may  be 
softened  by  it ;  zad  it  may  then  be  readily  bent  to  agxf  ahnie,  and  made  to  adhere  to 
other  pieoea  of  horn  in  the  aame  state,  or  preaaed  out  mto  thin  aheeta.  These  firoper- 
ties  belong  to  the  hollow  homa^  of  the  ox,  goat,  sheep,  &c.,  and  the  hoofs  of  quadru- 
peda ;  the  aheU  of  the  tortoise  ia  nearly  of  the  same  quality ;  but  the  horns  of  the  atag 
are  veiy  difiTerent,  bedng  composed  chiefly  of  gelatin,  and  intermediate  between  horn 
and  bone ;  they  are  aohible  to  a  jelly  in  boiling  water. 

The  homa  of  the  bull  and  oow,  sold  by  the  tanner  who  had  purchased  the  raw  hidea, 
conaist  of  two  parte :  an  oatward  homy  case,  and  an  inward  conical  substance,  aome* 
Vhat  intennediate  between  indurated  hair  and  bone,  and  termed  the  core. 
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868.  The  Jirwi  proe§»a  m  vmtnng  konufar  vtrimu  ptrfOitM  emmisit  in  lepantiiig  the 
horn  itself  from  the  indudea  core,  to  which  H  is  attsched  bj  a  thin  membrane ;  this 
membrane  is  desteoyed  by  macerating  the  whole  in  water  for  about  a  month,  and  then 
the  horn  is  easily  separated  by  a  Uow.  The  homy  exterior  is  then  cnt  into  three  por- 
tions. The  lowest  of  these,  next  the  root  of  the  horn,  is  softenedi  flattened,  and  made 
into  combs.  The  middle  of  the  horn,  after  beinf  flatteaid  by  heat,  and  having  its  trans- 
parency improved  by  oil,  is  split  into  thin  layers,  and  forms  a  substitute  for  glass  in 
common  lanterns.  The  tip  of  the  horn,  being  solid,  is  used  by  the  miakers  of  knife- 
handlea,  and  of  the  tops  of  whips  and  umlmUas,  and  for  other  similar  purposes.  The 
interior  or  oore  of  the  horn  is  boiled  down  in  water ;  a  large  quantity  of  fat  rises  to  the 
surface  during  this  operation :  this  is  put  aside,  and  sold  to  the  makers  of  yellow  soap ; 
the  liquid  itself  is  used  as  a  kind  of  glue,  and  is  purchased  by  cloth-dressers  for  stiffen- 
ing. The  insoluble  substance  which  remains  behind  is  then  sent  to  the  mill,  and,  being 
ground  down,  is  sold  to  the  ftnuers  for  manure,  or  is  burned  to  pshes  used  in  makmg 
cupels  for  chemists. 

669.  Hom  i$  prttmred  for  ImnUnu  m  foUawt:  It  is  first  softened  by  hot  water,  and 
then  OTcr  a  gentle  fire,  generally  made  of  the  stalks  of  fune,  which  enables  it  to  be  slit 
lengthwise  on  one  side,  and  kept  expanded  fiat  by  a  pair  of  tongs  while  it  is  placed  in 
a  press  between  iron  plates  that  are  greased.  Here  they  remain  till  they  are  cold. 
They  are  next  soaked  in  water,  divided  into  lamina,  which  are  scraped  and  pared  down 
to  the  requisite  thinness  and  transparency,  with  a  large  knife  woriied  horiiontally  on  a 
block.  Afterward  these  thin  plates  are  polished  with  willow  charcoal  and  rotten  stone. 
The  Chinese  are  remarkably  skilful  in  preparing  this  thin  hom,  as  may  be  seen  by  a 
large  globular  lantern  in  the  museum  of  the  India  House,  about  four  feet  in  diameter, 
compMed  entirely  of  small  plates  of  coloured  and  painted  hom.  Hom  lanterns  were 
also  used  by  the  ancients ;  for  we  find  one  mentioned  in  the  An^kUryo  of  Plautus,  and 
in  an  epigram  of  Martial :  Pliny  likewise  speaks  of  lantems  and  various  ornamental  ar- 
ticles made  of  dyed  and  painted  hom. 

870.  In  HoUand,  Frmtee,  and  Oermamf^  ikty  mak$  u$e  of  ike  peartnge  and  clippings  of 
hom  and  tortoise^hell,  in  the  manufacture  of  snufllwxes,  ami  a  variety  of  ele^uit  arti- 
cles and  toys.  They  first  soften  the  material  in  boiling  water,  so  as  to  permit  its  being 
pressed  in  iron  moulds,  which  are  heated  in  order  to  unite  the  whole  into  one  mass. 
Care  must  be  taken  that  the  heat  is  not  so  great  as  to  scorch  the  material ;  and  grease 
must  be  carefully  avoided,  as  that  prevents  their  union. 

871.  An  artifieuU  hom  i$  made  in  Frwnee  from  the  gelatin  obtained  from  bones,  which 
is  tanned  by  the  same  process  as  is  used  in  making  leather.  When  it  is  quite  diy  and 
hard,  this  assumes  the  appearance  of  horn,  and  it  is  coloured  to  imitate  tortoise-shell. 
It  is  used  for  the  same  purpose  as  these  substances,  and  when  softened,  by  being  boil- 
ed in  water  with  potash,  it  is  formed  into  any  shape,  and  the  figures  are  preserved  by 
drying  them  between  moulds.  It  is  also  inlaid,  when  in  the  soft  state,  with  gold,  sil- 
ver, and  other  metals. 

872.  Large  eomba,  ornamented  with  oven  work,  are  need  for  the  hair.  The  tortoise-shell, 
or  hom  to  imitate  it,  is  first  softened  by  boiling  in  hot  water,  till  it  can  be  easily  cut  by 
a  steel  die.  Hom  is  coloured  to  imitate  tortoise-shell,  for  combs  and  inlaid  ¥roik,  in 
the  foliowiog  manner :  A  compound  is  made  by  boiling  together,  for  half  an  hour,  pearl- 
ash,  quicklime,  and  litharge,  with  a  sufficient  quantity  of  water,  and  a  little  pounded 
dragon's  blood.  This  is  applied  hot  to  the  surface  of  the  plates  of  hom,  and  kept  ti. 
the  colour  has  stmck ;  where  dark  streaks  are  required,  the  composition  is  to  be  ap- 
plied a  second  time.  This  process,  Mr.  Aiken  observes,  is  nearly  the  same  as  that 
employed  for  giving  a  brown  or  black  colour  to  white  hair,  and  depends  on  the  combi- 
nation of  the  sulphur,  which  is  an  essential  ingredient  in  albumen,  with  the  lead  dis- 
solved in  the  alkali,  and  thus  introduced  into  the  substance  of  the  honf.  When  a  dark 
shade  is  required,  the  dragon*s  blood  is  omitted. 

873.  Horn  ie  em^ed  likewise  for  a  great  variety  of  other  purpoeee.  Bows,  having  great 
elasticity,  are  maoe  with  it.  The  trae  bugle- hom  was  made  of  the  hom  of  the  Urns, 
or  wild  bull,  tipped  with  silver,  and  slung  in  a  chain  of  the  same  material  Oom|deie 
suits  of  scale  armour  are  made  of  hom  in  the  East.  Drinking  cups  are  also  made  of  it 
by  softening,  turning,  and  polishing. 

Sect.  XI. — roBToiia-tHSLL. 

874.  Thit  beautiful  material  is  the  shell  or  outside  covering  of  the  hawk^s-biU  tmrUe  (7e«- 
tudo  imkricatat  Linn.),  which  is  stronger,  thicker,  and  clearer  than  that  of  any  other  of 
the  tortoise  tribe.  A  large  turtle  affords  about  eight  pounds  of  tortoise-shell,  which  lies 
in  scales,  lapping  over  each  other  like  th0  tiles  of  a  roof.  The  animal  is  a  native  of 
the  Asiatic  and  American  seas,  and  is  sometimes  found  in  the  Mediterranean ;  but  its 
flesh  is  not  esteemed  as  food,  and  the  shell  constitutes  its  only  value. 

Tortoise-shell  is  semi-transparent,  and,  being  variegated  with  various  spots  of  whitish 
yellow  and  reddish  brown,  constitutes,  when  properly  prepared,  one  of  the  most  elegant 
articles  for  ornamental  purposes.    The  ancients  appear  to  have  been  peculiarly  partial 
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to  this  material,  with  which  it  was  customary  to  decorate  their  beds  and  Tarions  parts 
of  their  furniture ;  and,  in  modem  times,  it  is  extensiTely  employed  for  snuffboxes, 
combs,  knife-handles,  inlaying,  &c.  This  shell  is  capable  of  so  far  being  softened  by 
steeping  in  hot  water,  that  pieces  may  be  joined  together  by  placing  the  edges  on  each 
other,  and  subjecting  them  to  a  powerlul  jpress  and  not  iron ;  and,  by  the  same  means, 
ornaments  of  gold  and  silver  may  be  eppued  to  it.  If,  however,  the  heat  is  too  great, 
the  colours  are  much  deepened,  so  as  to  become  almost  black,  as  is  the  case  with 
moulded  snuffboxes ;  for  tortoise-shell,  being  less  flisible  than  horn,  cannot  be  made 
soft  enough  to  be  moulded  without  some  injury  to  the  colour ;  accordingly,  combs  of 
tortoise-shell,  ornamented  with  open  work,  cannot  be  stamped  out  by  dies  like  those 
of  horn,  but  are  obliged  to  have  the  perforations  cut  out  by  drills  and  other  tools,  while 
the  graver  is  employed  for  the  lines  on  the  surface. 

SbOT.  XII. — WHALSBONB. 

876.  Whalebone  it  a  homy  substance  found  in  the  mouth  of  the  tphale.  This  animal  has 
no  teeth,  but,  instead  of  them,  a  number  of  long  strips  of  this  substance,  having  fringes 
on  their  edges,  through  which  it  strains  the  sea  water,  and  retains  the  food  contained 
in  it,  consisting  of  abundance  of  small  creatures.  The  number  of  strips  of  whalebone 
amounts  to  about  900 ;  and  they  are  from  twelve  to  fifteen  feet  in  length,  ten  to  twelve 
inches  broad,  and  from  four  to  five  tenths  of  an  inch  thick.  Thej  consist  only  of  par- 
allel fibres,  consequently  are  easily  rent  or  split.  From  its  elasticity,  strength,  and 
lightness,  whalebone  is  employed  for  many  purposes  :  for  stiffening  stays ;  for  ribs  to 
umbrellas  and  parasols ;  for  the  framework  of  hats ;  and  the  shavings  from  the  pluie 
for  stuffing  mattresses,  instead  of  hair.  When  heated  by  steam,  it  is  softened,  and 
may  be  easily  moulded,  like  horn. 

SSCT.  XIII. MOTHia-OP-^ABL. 

^78.  True  mother-of-pearl,  a  beautifhl  substance,  hard,  and  displaying  a  variegated 
play  of  blue,  red,  and  green,  is  the  internal  part  of  the  pearl  oyster.  It  is  easy  to  woik» 
and  takes  a  fine  polish.  As  it  is  entirely  calcareous,  it  is  easily  corroded  by  adds.  But 
the  beautiful  iridescence  for  which  mother-of-pearl  is  remarkable  is  still  more  striking 
in  some  other  shells,  particularly  in  the  shell,  not  uncommon  in  this  country,  called  the 
sea  ear;  and  it  is  the  inside  of  this,  and  not  mother-of-peal,  which  is  now  so  much  em- 
ployed in  japanned  work. 

SbCT.  XrV. — ^PBATHBBS. 

877.  Feathers  are  the  peculiar  covering  of  birds.  In  no  other  tribe  of  animals  are 
they  met  with ;  and  no  bird  is  entireAy  without  feathers,  although  some  species  want 
them  on  certain  parts  of  the  body ;  as  the,turkey  and  vulture,  on  the  head  and  part  of 
the  neck. 

878.  T%is  clothing  of  birds  is  of  two  kindsy  down  and  common  feathers :  the  fonner  are 
placed  under  the  common  feathers ;  and  some  birds,  when  very  young,  as  the  goose, 
have  no  other  covering.  The  down  is  designed  to  defend  the  bird  against  cold  and 
wet ;  hence  it  is  so  abundant  upon  the  lower  surface  of  those  which  frequent  the  wa- 
ter, and  it  is  most  plentiful  in  those  which  inhabit  only  the  coldest  regions  of  the  north. 
The  common  feathers  are  thickest  upon  the  shoulders  and  loins,  along  the  under  part 
of  the  neck  and  breast. 

879.  The  lar^e  feathers,  or  quiUs,  situated  upon  the  wings  and  tail,  should  rather  be 
considered  as  mstruments  of  motion  than  as  mere  covering ;  thus  we  find  them  strong 
and  unyielding  in  those  birds  that  have  heavy  bodies,  as  the  swan,  goose,  turicey,  dec., 
while  they  are  wanting  in  those  which  do  not  fly,  as  the  ostrich,  d^.  There  are  other 
long  feathers  that  differ  from  the  quiUs  and  common  feathers  with  respect  to  tlieir 
structure  and  position.  Of  these,  we  may  mention  those  of  the  crest  of  the  peacock, 
and  some  of  the  crane  kind ;  also  some  of  the  feathers  of  the  birds  of  paradise,  which 
seem  designed  for  ornament  alone.  The  feather  may  be  consid- 
ered as  divided  into  the  tube  or  barrel,  a,  /^.  169,  and  the  shaft,  b. 
The  tube  penetrates  the  skin,  and  constitutes  the  root  of  the  feath- 
er ;  it  is  hollow,  semi-transparent,  and  homy,  and  contains  a  thin 
vascular  substance  that,  when  dry,  forais  that  well-known  joint- 
ed membranous  body  which  we  take  out  of  the  barrel  of  the  quill 
when  we  make  a  pen.  The  shaft  is  ehistic,  and  is  quite  filled  with 
a  very  Kght  drjr  pith.  Two  sides  of  the  shaft  are  covered  with  the  ^*-  ^**- 
barbs,  ranning  in  a  direction  fh>m  the  banal ;  and  each  baib  is  covered  on  the  edges 
with  smaller  ones,  or  barbules,  by  which  they  are,  in  some  measure,  bound  together,  and 
preserve  the  bird  from  being  wet.  Upon  the  sise,  colour,  and  fbrai  of  the  barbs,  the 
character  and  appearance  of  eaeh  kind  of  feather  chiefly  depends.  In  the  down  of  aU 
birds  the  shafts  ar^  exceedingly  fine  and  delicate,  and  often  imperceptible  :  the  barbs 
are  long,  distinct,  and  floating ;  the  barbules  being  long,  loose,  and  silky. 
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MO.  T%e  fettOnen  tf  t&  fSkt  Urdt  mufhffeA  «#  fooi,  art  utei  for  99ms  pmrpim  m  eiker  ; 
but  they  are  not  all  equally  fit  for  Aurnitare :  ana  feathera  are  Ukewiae  of  ▼aiiona  qaal- 
itiea,  acoording  to  the  parts  of  the  bird  Iram  which  they  are  taken.  All  feathera  are 
more  or  leaa  imhaed  with  an  oily  matter  secreted  by  the  living  animal,  for  the  pnipoae 
of  defending  it  more  completi^  ftom  rain  and  water,  from  which  they  must  be  freed 
before  they  are  fit  to  use  in  Ihmitnre. 

881.  €ho9€femihBr9  are  the  hui  fur  beds,  and  ate  generally  employed,  being  the  moat 
elastic.  They  are  usually  sorted  hits  white  and  gray ;  the  latter  are  dieapeat  by  aix- 
penoe  a  pound,  but  are  equafly  good  for  beda  aa  the  white. 

The  best  gooae  feathers  come  from  Dantsic  and  Hambnig ;  they  bear  the  hi^best 
price,  and  are  most  esteemed  for  their  strength  and  elasticity.  Of  our  feathera,  those 
of  Somersetshire  are  reckoned  the  beat ;  and  the  Irish  are  generally  the  worst.  Irish 
feathers,  it  is  aaid,  are  sometimes  adulterated  with  lime  to  increase  the  weight :  a  small 
quantity  of  lime  is  often  sprinkled  among  the  feathers,  in  order  that,  by  combining  with 
tiie  oil,  it  may  prevent  it  from  turning  rancid  and  iiyuring  them ;  but  the  Iriah  peasant- 
ly  put  a  greater  quantity  than  is  necessaxy. 

It  has  been  stated  that,  in  aome  parts  of  Britain,  as  in  Lincolnshire,  geese  are  plucked 
five  times  in  the  year ;  the  first  time,  at  Lady  Day,  for  feathers  and  quills ;  and  four 
times  more,  for  feathers  only,  between  that  time  and  Michaelmas.  In  cold  seasons 
many  geese  die  by  this  barbarous  custom.  In  Lancashire  they  are  plucked  twice.  When 
killed,  each  goose  yields  about  a  pound  and  a  half  of  feathers. 

882u  Poultry  featherg,  as  those  of  the  turkey,  ducks,  and  fowls,  are  soft,  but  not  so 
elastic  as  those  of  the  goose.  It  is  difficult  to  deprive  duck's  feathers  of  the  odour  of 
the  oil  which  they  contain  in  abundance,  and  which,  if  not  removed,  is  bi^y  perni- 
cious, collecting  small  insects  that  destroy  the  feathers. 

883.  Down  is  ftmoished  by  the  goose,  and  more  particularly  by  the  swan,  of  which  a 
good  deal  comes  from  Dantsic ;  but  the  finest  down  is  from  the  eider  duck,  imported 
into  this  country  from  Denmark,  and  brought  from  Greenland,  Iceland,  and  Norway. 
It  is  used  only  as  a  covering  to  beds,  and  never  ahould  be  slept  upon,  as  it  thereby  loees 
its  elasticity. 

884.  Feathers  or  down,  intended  for  uwe,  ehould  he  fhuked  at  toem  a»  foeeUde  etfiar  tke 
Hrd  is  deadt  and  before  it  is  cold ;  otherwise  they  are  defective  in  that  elasticity  whidi 
is  their  most  valuable  property,  and  are  liaMe  to  decay.  The  bird  should,  besides,  be 
in  good  health,  and  not  moulting,  for  the  feathers  to  be  in  perfection ;  and  when  phick- 
ed,  and  a  suflicient  number  collected,  the  sooner  they  are  dried  upon  the  oven  ttie  bet- 
ter, since  otherwise  they  are  apt  to  heat  and  stick  together. 

886.  Feathera  are  yrepared  for  htds  by  respectable  manufacturers  in  the  following  man- 
ner :  First,  all  the  tail  and  smaH  wing  feathers  are  picked  out ;  of  these  there  is  gen- 
erally a  conaiderable  quantity,  and,  if  suffered  to  remain,  th^  will  injure  the  aoftness 
and  elasticity  of  the  bed.  llie  feathers  are  then  put  into  a  buildii^  made  for  the  pur- 
pose, with  flues  constructed  in  the  same  manner  as  in  a  hot-house,  where  a  consideni- 
ble  heat  is  kept  up.  In  this  the  feathers  are  turned  over  frequently,  and  a  small  venti- 
lator at  the  top  suffers  the  foul  vapours  to  escape.  After  they  have  been  sufficiently 
stoved,  they  are  placed  in  a  large  cylinder  made  of  loose  canvass,  which  is  turned  with 
great  velocity  by  means  of  the  multiplying  cog  wheels  of  a  horse  or  hand  miH ;  by  these 
means  aH  the  aand  and  dirt  is  got  rid  of.  ll^y  are  then  put  into  linen  bags,  and  beat- 
en, to  clear  them  from  the  very  fine  powder  or  dust  that  adheres  to  them.  The  whole 
process  of  cleaning  is  attended  with  a  loss  of  one  pound  in  seven  of  the  wei^L  Much 
of  the  comfort  and  excellence  of  beds  depends,  not  only  upon  the  quality  of  the  feath- 
ers, but  upon  the  operation  of  cleaning  them  having  been  properly  performed.  In 
feather  beds  got  up  dieap  by  inferior  upholsterers,  the  feathers  are  not  well  freed  from 
the  animal  oil,  and  are  imperfectly  stoved  and  beaten  ;  in  consequence  of  which  they 
soon  harbour  insects,  and  fill  the  bedchambers  with  dust  and  fine,  besides  emitting  an 
odour  that  is  disagreeable  and  unwholesome.  But  it  will  sometimes  happen,  even 
when  the  feathers  have-  been  prepared  with  great  care,  that,  when  quite  new,  they  may 
have  a  faint  smell  when  fiist  slept  on.  To  deprive  them  of  it,  take  off  all  the  blankets 
every  morning,  and  expose  the  beds  to  the  air  for  three  or  four  hours,  and  in  a  short 
time  all  smell  will  disappear :  for  want  of  this  precaution  it  might  remain  for  several 
weeks. 

886.  ThefcUomng  jrroceea  of  eUanimg  feathers  from  their  oil  will  be  a  remedy  for  the 
above  evil,  and  will  likewise  supply  a  method  of  preparing  them  for  putting  into  beds. 
It  was  communicated  to  the  Society  of  Arts  by  Mrs.  Jane  Richardson.  '*  Take  for  ev- 
ery gallon  of  clean  water,  one  pound  of  quicklime ;  mix  them  well  together,  and  when 
the  undissolved  lime  is  precipitated  in  fine  powder,  pour  off  the  clear  lunewater  for  use. 
Put  the  feathers  to  be  cleaned  into  another  tub,  and  add  to  them  a  quantity  of  dean 
limewater,  sufficient  to  cover  them  about  three  inches,  after  they  have  been  well  im- 
mersed  and  stirred  about  therein.  The  feathers,  when  thoroughly  moistened,  will  sink 
down,  and  should  remain  in  the  limewater  three  or  four  days,  after  which  the  foul 
liquor  should  be  aeparated  from  them  by  laying  them  on  a  aieve.    The  feathers  a^old 
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be  Bflnrwvd  well  WMhed  in  eiean  waiter,  and  dried  upon  nets,  tlie  neehea  of  whiek 
may  be  about  the  finenesa  of  cabbaae  neta.  The  ieaihera  moat  be,  from  time  to  timet 
ahidceii  npoa  the  neta,  and  aa  they  diy  will  fafi  throogh  the  meahea,  and  aie  to  be  col- 
lected for  uae.  The  admiaaion  of  idr  will  be  aerriceable  in  the  diying.  After  being 
prepared  aa  aboTo,  they  will  only  require  beating  to  get  rid  of  the  dnat."  We  ought  Co 
obaenre,  however,  tluut,  notwithatanding  the  puUioation  of  thia  proeeaa,  aome  ooi^ 
aider  the  uae  of  lunaewater  aa  bad,  aa  the  fieaithefa  can  nerer  ailerwaid  be  freed  from 
white  duat. 

887.  The  €hemieal  eompotitum  tffuokert  agreea  neariy  with  that  of  hatra,  oonaiating 
of  inapiaaated  albumen,  mixed  with  a  Tery  mionte  portion  of  gelatin,  and  a  little  ani* 
mal  oil ;  but  they  contain  much  leaa  mucilage,  and  reeeiTe  leaa  moiature  from  Ae  body. 
AKhough  feathera  are  ao  dry,  eren  when  attached  to  the  liYing  bird,  they  loae  much  of 
their  pliancy  and  freahneaa  after  being  aome  time  plucked. 

888.  FeMthart  inUmAed  ffr  irttt  are  prepared  by  tiie  fivmuier.  The  feathera  he  ea- 
idoya  are  thoae  of  the  oatrich,  heron,  peacock,  awan,  gooae,  and  cock.  We  ahall  content 
onraelTea  with  deaeribing  the  mode  of  preparing  thoae  of  the  oecrich,  which  are  the 
principal.  The  feathera  of  the  male  bird  are  the  whtteat  and  moat  beautiftd.  Thoae 
upon  the  back  and  above  the  wiaga  are  preferred ;  next,  thoie  of  the  winga ;  and,  last- 
ly, thoae  of  tiie  tail.  The  down  ia  merely  the  feathera  of  the  other  parte  of  the  body> 
which  vary  in  length  fri>m  four  to  fourteen  inchea ;  it  ia  black  in  the  malea  and  gray  in 
the  femalea.  The  ineat  white  feathers  of  the  feoaale  have  ahraya  thair  enda  a  little 
greeniBh,  which  leeaena  their  tuatre,  and  lowera  their  price.  Theoe  fettthera  are  im- 
ported from  Algiera,  Tunia,  Alexandria,  Madagaacar,  and  Senegal. 

They  are  firat  aeoured  in  aoap  and  lokewann  water  for  five  or  aix  misntea,  and  af- 
terward rinsed  in  hot  water.  To  bleach  them,  they  are  immeraed  in  hot  water  mixed 
with  Spanish  white,  and  well  agitated  in  it :  they  are  then  waahed  aoceeaaively  in  three 
waters.  They  are  next  paaaed  rapidly  through  a  bath  of  cold  water,  containing  a  vciy 
little  indigo ;  and  next  sulphured  in  the  same  maimer  aa  straw  luts.  The  hba  are 
scraped  wxtii  a  bit  of  glass,  cut  circulariy,  in  order  to  render  them  very  pliant.  By 
drawing  the  edge  of  a  blunt  knife  over  the  filamenta  they  assume  the  curly  Ibnn  ao 
much  admired. 

889.  CUMfung  and  ifrngfetUkarg  ia  likewise  the  bnsinees  of  the  plumaaier.  The  ori^ 
ginal  pure  white  of  feathers  can  never  be  completely  restored  when  once  soiled ;  but  it 
may  sometimes  be  desirable  to  give  them  an  artificial  colour.  The  apirituous  tincture 
of  turmeric  will  fpve  them  a  fine  yellow  of  any  depth  that  may  be  neceaaary,  and  a  lit- 
tle lemon  juice  wiXL  brighten  the  colour.  Blue  of  an v  ahade  may  be  given  hy  liquid  blue, 
or  by  any  sulphate  of  indigo.  Green  may  be  produced  by  a  mixture  of  the  two  last 
dyea  for  blue  and  yellow.  BufiT  cok>ur  may  be  produced  b^  adding  to  a  little  pearlaah 
a  decoction  of  annotto  in  water.  Red  ia  produced  by  wetting  the  feathera  with  Itmom 
juice,  and  then  with  the  carmine  aold  in  aanoers.  Purple  ia  obtained  by  a  mixture  of 
the  red  and  blue  dyea. 

890.  //  Am  Utdy  been  found  tkMi  afemther,  damaged  by  erumfling,  may  be  ferfeeUy  re- 
eiared  by  mmereinf  iiin  koi  toater.  liie  feather  w3l  thua  completely  recover  its  fonner 
daaticity,  and  look  as  well  aa  ever  it  did.  Thia  fact  waa  discoveriMi  aceldentaUy  by  aa 
amateur  ornithologist  at  Manchester,  and  may,  perhapa,  be  uaeluUy  apifiied  by  the  pln^ 
maaier.  Having  received  some  skins  of  birds  fnm.  South  America,  be  found  that  the 
feathers  in  the  tail  of  one  of  the  rarest  apecimena  had  been  rumpled  in  the  packing. 
AceidentaUy  he  let  the  bird  fell  from  his  hands  into  his  coffee  cup ;  but  instead  of  its 
being  completely  lost,  as  he  at  first  aupposed,  having  laid  it  down  before  the  fire  to  diy« 
he  was  agreeably  sniprised  to  find  that  the  plumage  had  been  restored  to  ite  original 
atraightnees  and  perfection. 

SbCT.  Zy.--CAOI7TCHOU0,  OS  IMDIA  RDBBBE. 

891.  The  material  caHed  eaemuhoue,  now  so  much  employed  m  varioua  aitielea  of 
dress,  was  for  a  long  time  known  only  in  the  fine  arte  by  the  name  of  India  rubber,  ao 
useful  in  obliterating  the  lines  made  by  a  black-lead  pencil.  The  first  mention  of  it 
which  we  find  la  in  Che  preface  to  Dr.  Prieatley'a  "  Familiar  Introduction  to  the  Theoiy 
and  Practice  of  Perspective,*'  printed  in  1770,  where  there  ia  the  following  notice : 
"  Since  this  work  waa  printed  off,  I  have  seen  a  substance  excellently  adapted  to  the 
purpose  of  wiping  from  paper  the  marka  of  a  black-lead  pencil.  It  must,  therefore,  be 
of  singular  use  to  those  who  practise  drawing.  It  is  sold  by  Mr.  Naime,  mathematical 
instrument-maker,  opposite  the  Royal  Exchange.  He  aella  a  cubical  piece,  of  about 
hiUf  an  inch,  for  three  ahillings ;  and  he  aays  it  will  hut  several  years."  How  long  be- 
fore that  its  use  in  the  fine  arte  had  been  discovered  we  do  not  know ;  but  before  the 
date  mentioned,  crumb  of  bread  had  been  uaed  for  the  purpoae  alluded  to.  It  is  said, 
however,  that  the  knowledge  of  thia  materia  waa  first  brought  to  Europe  by  the  French 
academiciana  who  were  sent  to  South  America  in  1730  to  make  astronomical  obaervar 
tions. 

69S.  CamUekmte,  or  India  rubber  (the  hitter  name  having  been  given  to  it  firom  the 
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apfdicatlon  we  haye  just  aUudodto),  ia  originally  a  white  milky  jaioe  of  eertain  treea  or 
plants,  found  alNindantly  in  the  Bnoila,  and  Qoito  in  South  America,  and  also  in  aoTeral 
parts  of  Asia  and  Africa.  The  chief  plants  which  produce  it  are  Betem  guiamentigt 
JofropAa  eUutte^.and  UreeoU  eUthatf  but  particularly  the  fiial.  These  plants  grow  so 
eztensiTdy  in  some  places,  that  hundreds  of  miles  are  coTcrad  with  them  in  a  wild 
state ;  thus  there  is  no  fear  of  the  material  falling  short  of  the  demand.  The  juice  is 
procured  by  making  incisions  in  the  tree.  For  a  ^oit  time  it  continues  liquid,  but  soon 
becomes  solid  by  exposure  to  the  air ;  and  this  is  the  condition  in  which  we  usually  re- 
oeiTc  it  The  South  American  Indians  prepare  of  it  a  yariety  of  useful  articles,  as  wa- 
ter bottles,  shoes,  boots,  dEC.,  by  making  moulds  of  day,  and  of  the  shapes  required. 
These  Uiey  fix  to  the  orifice  made  in  the  stems  of  the  trees,  so  as  to  permit  the  juice 
to  flow  out  and  cover  them  all  otot  with  a  thin  coat  In  this  state  it  is  held  oyer  the 
fire  to  dry,  and  hence  its  black  ookmr,  finom  the  smoke.  When  it  is  dry,  it  is  eoTcred 
with  another  coat  of  the  juioe,  which  is  also  dried,  and  so  on,  till  sufficient  thickness  is 
obtained.  The  clay  is  thisn  removed  from  the  inside  by  breaking  it  into  fine  powder,  or 
moistening  it,  and  permitting  it  to  pass  out  at  the  neck  of  the  bottle.  In  this  wsy  are 
made  the  small  India  rubber  bottles  which  we  see  in  the  shops.. 

893.  Caomtektme^  wkmjr€»h  UJunfrum  ikt  tru  m  a  Uquid  siaU,  is  of  a  dirty  white  col- 
our, resembling  in  consistence  and  appearance  buttermilk  or  cream,  and  it  will  keep  in 
this  state,  if  not  exposed  to  the  air,  for  two  or  three  months,  at  the  end  of  which  time 
it  coagulates,  and  becomes  thick  and  solid.    Some  of  it  has  been  imported  of  late. 

Although  the  juice  in  its  recent  state  can  thus  be  easily  made  to  produce  any  form 
required,  yet,  as  it  is  perfectly  insoluble  in  water  when  once  it  has  become  solid,  it  can- 
not be  manuftctnred  into  Tarious  artides  by  any  ordinary  means ;  these  are,  therefore, 
most  easily  made  where  the  plant  grows. 

894.  Tkomgk  toamUk  mo/Uhm  aolid  aumtekaue  a  UttU,  and  heat  will  caoae  it  to  melt,  yet, 
after  being  rendered  liquid  in  this  manner,  it  does  not  return  to  its  former  condition,  but 
remains  alwajrs  clammy.  This  singular  material  was  found  to  resist  most  of  the  usual 
chemical  sgents  employed  for  dissolving  substances.  Alcohol  does  not  dissolve  it ;  tur- 
pentine acts  upon  it,  but  imperfectly ;  and  ether  was  the  only  substance  that  for  a  long 
time  was  known  to  effect  a  solution  that  would  afterward  become  solid  upon  the  evap- 
oration of  the  menstruum.  This  solvent  is,  however,  too  expensive  for  ordinary  pur- 
poses ;  and  is  liable  to  another  objection  iirom  its  great  volatili^,  which  does  not  permit 
spreading  the  solution  as  a  varnish  properly. 

895.  CaouUhoue  dissohet  purtiy  m  mum  of  the  essential  oU»,  as  oU  of  turpentine ;  and 
also  in  the  fiit  oils,  as  that  of  olives  and  of  almonds.  It  may  be  dissolved  by  boiling  in 
spiriu  of  turpentine,  and  putting  in  small  pieces  till  dissolved ;  but  the  solution  does 
not  dry  perfectly.  If  half  the  quantity  of  drying  linseed  oil  be  added,  and  both  boiled 
together  for  half  an  hour,  a  varnish  will  be  made,  impenetraUe  to  water,  but  which  does 
not  dry  completely.  This  was  tried  for  making  water-proof  doth ;  but  it  did  not  anawer 
well.    By  means  of  this  substance  the  varnish  for  balloons  is  made. 

896.  li  VHU  afteriMrd  dueavered  by  Mr.  James  Syme,  UUurer  on  surgery  im  JSdinhurglf 
that  real  naphtha  dissohes  it  readily,  and  that  it  may  be  recovered  from  this  solution  with- 
out loss  of  its  elasticity.  Naphtha  from  coal-tar  is  equally  efficacious ;  and,  aa  this  sd- 
vent  is  cheap,  the  solution  of  caoutchouc  is  now  applied  to  numerous  usefol  purposes. 
When  acted  upon  by  naphtha,  caoutchouc  swells  to  thirty  times  its  bulk,  and  then,  if 
worked  with  a  pestle,  and  pressed  through  a  sieve,  it  aflbrds  a  varnish  which  may  be 
spread  upon  doth  by  means  of  a  flat  edge  of  metal  or  wood.  Two  cloths  being  thus 
covered,  are  put  together,  and  passed  under  a  rolling  press.  The  double  doth  is  then 
hung  up  to  dry,  and  to  get  rid  of  the  smell  of  the  naphtha.  This  is  the  method  of  man- 
ufacturing the  water-proof  doth  now  so  extensively  prepared  under  the  name  of  Moek- 
intosh,  and  for  which  there  was  a  patent,  now  expired. 

Great  elasticity  is  one  of  the  most  remarkable  properties  of  India  rubber,  and  a  strip 
may  be  drawn  out  ioto  forty  or  fifty  times  its  former  siae,  and  yet  return  to  its  first  di- 
mensions. From  this  property  it  is  employed  in  many  artides  of  dress,  and  likewise 
in  transferring  impressions  from  copper  plates  to  earthenware.  When  in  a  softened 
state,  it  can  be  rolled  or  pressed  into  sheets  thinner  than  bladder,  which  are  now  em- 
ployed in  various  manufactures.  Such  is  its  power  of  distension,  that  a  small  piece  the 
size  of  a  walnut,  when  softened  by  boiling  for  an  hour  or  two  in  water,  can  be  blown 
out  into  a  ball  fifty  inches  in  diameter  *,  and  in  this  way  are  made  the  balloons  sdd  at 
present  as  toys. 

Caoutehone  tubes  for  various  purposes  are  now  made,  which  combine  perfect  flexibility 
with  impermeability  to  air.  These  are  extremely  useful  for  surgicd  and  other  purposes. 
Another  useful  application  of  this  material  is  in  Brockenden*s  stoppers  for  bottles  or  de- 
canters. These  consist  of  some  substance  made  to  the  shape  of  a  stopper,  and  covered 
with  a  piece  of  sheet  India  rubber,  which,  by  its  elasticity,  doses  the  aperture  more  ef- 
iBctuuSly  than  any  other  method.  (See  farther,  **  £lastic  Fabrics  and  Water-proof  Cloth,** 
Chap.  VIII.,  Book  XVII.) 
^   8\i7,  A  new  liquid  has  been  prepared  from  caoutchouc,  called  caoutchoucinct  whioh  bam 
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siogular  and  osefiil  propertieB.  It  is  a  solTent  of  all  Teains,  partiealarly  oopal,  which  it 
dtasolTea  without  heat,  at  the  ordinary  temperature  of  the  atmoaphere^  a  property  pos- 
aeased  by  no  other  solvent  known ;  and  hence  it  is  peculiarly  useful  for  making  var- 
nishes in  general.  It  also  mixes  readily  with  oils,  and  will  be  found  to  be  a  valuable 
and  cheap  menstruum  for  liquefying  oil  paints ;  and  without  in  the  alightest  degree  af- 
fecting the  most  delicate  colours,  will,  fton  its  ready  evaporation,  cause  the  paint  to 
dry  almoat  instantly.  Cocoanut  oil,  at  the  common  temperature  of  the  atmosphere, 
always  assumes  a  concrete  form ;  but  a  portion  of  this  caootchoucine  mixed  with  it 
will  cause  the  oil  to  become  fluid,  and  to  retain  sufficient  fluidity  to  burn  in  a  common 
lamp  with  extraordinary  brilliancy.  It  is  to  be  observed,  however,  that  this  last  prop- 
erty is  rather  curious  than  useful,  as  its  expense  is  too  great  for  auoh  application. 
Caoutchoucine  is  extremely  volatile,  has  less  specific  gravity  than  ether,  or  any  other 
known  liquid ;  yet  its  vapour  is  so  heavy,  that  it  may  be  ponied,  without  the  liquor, 
from  one  veasel  into  another,  like  water.  We  should  notice,  that  ita  Tolatility  and  the 
inflammability  of  its  vapour  are  so  great,  that  care  ahould  be  ti^en  not  to  bring  a  lighted 
candle  near  to  it  when  the  vessel  is  opened  which  contains  it.  It  is  procured  by  cutting 
caoutchouc  into  pieces,  putting  them  into  a  still,  to  which  the  heat  of  600°  is  applied. 
The  caoutchouc  melts  and  rises  in  vapour,  which,  being  condensed  by  a  worm  in  the 
usual  way,  aflfords  the  caoutchoucine. 

SaCT.  XrV.— MITALS. 

SoBsaoT.  1. — Otneral  Obtertatumt, 

808.  The  metals  are  all  simple  substances :  that  is,  not  compounded  of  others ;  but 
each  exists  in  itself  as  a  separate  or  unalterable  body,  apparent  alterations  consisting 
always,  not  in  that  of  the  metal  itself,  but  in  the  addition  of  some  other  substance,  by 
which  the  appearance  and  properties  of  the  metal  are  changed.  What  is  ciUled  the 
rusHng  or  tamUhing  of  a  metal,  which  is  one  of  the  must  common  changes  it  is  subject 
to,  consists  in  the  addition  of  oxygen  to  the  metal,  the  new  compound  Iteing  termed  an 
oxyde  in  some  cases,  which  is  only  another  word  for  rust^  in  common  language.  Most 
metals  are  subject  to  this  change ;  but  a  few,  as  silver,  i^tinum,  and  gold,  are  not  tiable 
to  rust,  and  have  therefore  a  peculiar  value  in  making  coin  and  plate.  There  are,  in 
all,  foity-one  metals  distinct  from  each  other ;  but  some  of  these  are  extremely  rare, 
being  scarcely  applied  to  any  use ;  others  are  seldom  or  never  employed  alone,  but  only 
in  combination.  It  will,  therefore,  be  necessary  to  describe  a  few  only  as  simple  met- 
als. These  are  platinum,  gold,  silver,  copper,  iron,  tin,  lead,  zinc,  and  quicksilver ; 
and  we  shail  connne  ourselves  to  the  description  of  such  of  their  properties  as  are  im- 
portant to  be  known  in  domestic  economy. 

SoBtBCT.  2. — Plaimum, 

808.  Platinum,  resistmg  the  action  of  most  chemical  agents,  would  be  a  metal  ex- 
tremely valuable  for  domestic  purposes,  were  it  not  so  expensive  in  consequence  of  ita 
rarity.  It  is  of  a  dull  silvery  white  colour,  possessed  of  considerable  lustre,  and  not  at 
all  liable  to  tarnish  or  be  oxydiied.  It  is  likewise  the  moat  diflkult  to  fuse  of  any  metal, 
requiring  for  this  purpose  the  most  intense  heat  that  can  be  produced,  and  it  is  capable 
of  being  wrought  by  the  hanuner,  and  rolled  out  into  Tory  thin  aheeta ;  it  is  likevrise 
very  hard,  and  is  not  acted  upon  by  any  of  the  ordinary  acids.  From  these  propertiM, 
it  is  easy  to  see  how  invaluable  it  would  be  for  culinary  vessels,  did  the  expense  pennit. 
It  is,  however,  occasionaUy  employed  for  chemical  vessels,  and  even  found  economical, 
firom  ita  great  durability.  It  ia  said  that,  on  the  Continent,  they  have  auooeeded  in  ap- 
plying it  to  copper  instead  of  tinning. 

SuBucT.  3. — GcUL 

000.  Gold  is  valuable,  not  only  on  account  of  ita  scarcity,  which  renders  it  very  use- 
ful as  a  medium  of  exchange,  but  it  possesses  some  peculiar  properties  which  render  it 
preferable  to  every  other  metal  for  particular  purposes.  Its  great  malleability  is  exem- 
plified in  the  making  of  gold  leaf,  so  much  employed  in  gilding.  Its  ductility  and  te- 
nacity are  shown  by  the  drawing  of  gold  and  gilt  silver  wire,  and  in  gold  lace  and  em- 
broidery. Its  soilness  renders  it  easy  to  be  worked  into  various  delicate  forms  for 
omamenta,  for  which  ita  beautiful  rich  colour  and  resplendent  lustre,  which  are  difi'erent 
from  those  of  any  other  metal,  peculiarly  qualify  it ;  and  ita  perfect  unalterability,  when 
exposed  to  the  air  or  fire,  has  justly  stamped  ita  high  character  in  all  ages.  Its  specific 
gravity  is  greater  than  any  metal  except  platinum.  Its  hardness  is  greater  than  thai 
of  lead  and  tin,  but  inferior  to  iron,  copper,  platinum,  and  silver.  It  cannot  be  dissolv- 
ed by  any  acid  except  the  nitro-muriatic,  formerly  called  aqua  regie,  and  which  is  a 
mixture  of  the  nitrous  and  muriatic  acida ;  neither  of  these  acids,  separately,  can  dia- 
solve  it ;  and  it  is  preciiHtated  from  its  solution  in  the  state  of  gold  powder  by  an  alkali. 
It  forms  alfoys  with  most  of  the  metals.  These  properties  render  it  invaluable  for 
many  economical  purposes,  which  are  well  known ;  and  its  never  tarnishing,  if  pure, 
when  exposed  to  the  air,  occasions  it  to  be  so  much  used  in  gilding,  both  on  wood  and 
metaU. 
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SUSSBOT.  i.— - 


901.  Sitrer  is  a  metal  not  «zydned  by  the  ordfinuy  meane,  and  theroftire  ia  perfectlj 
namileas  when  made  into  Tesaeia  for  preparing  food.  Ita  expense  done  preventa  ita 
being  enqilojred  for  all  euHnarj  Teasela ;  it  ia,  however,  need  in  these  sometimes  for 
particolariy  nioe  pnrposea.  Not  bmg  noted  on  bj  the  aeetlc  acid,  sa  iron  ia,  knires  for 
rotting  fniit  are  made  of  it.  Though  it  is  not  o^rdiied  by  exposure  to  the  air,  its  snr- 
fooe  becomes  gradually  tarnished,  and,  in  long  time,  even  Uaekened :  this  arises  from 
the  union  of  so^ur  with  the  silver,  the  resulting  aidphoret  of  sflver  being  of  a  blackirii 
eolour.  The  sulphur  is  derived  from  a  portion  of  sulphuretted  hydrogen,  whieb  is  ^n* 
erslly  present  more  or  less  in  the  atmosphere,  and  more  paitionlar^  when  the  air  ia 
impure.  Pure  water  haa  no  eflhotupon  ailver ;  but  if  the  water  oontam  animal  or  vege- 
table matter,  it  often  biaekena  the  surfoce,  in  oonseqnenee  of  the  sulphur  it  may  con- 
tain. The  well-known  Uaokening  af  a  silver  spoon  by  a  hard4ioaed  efjg  ia  owing  to  the 
aol|diur  which  all  egga  oontain  in  the  yolk.  Silver  ia  diasolved  readily  by  nitric  acid* 
forming  with  it  a  highly  oorroaive  aabstanee,  lunar  caaatic,  or  nitrate  of  silver,  used  as 
marking-ink.  Thou^  a  hard  metal,  ailver  yielda  to  the  knife,  bat  not  nearty  so  easily 
aa  tin,  which  ia  the  metal  that  oomea  neareat  in  reaemManoe  to  it.  Silver  ia  next  in 
malleability  to  gold,  and  is  capable  ofbeing  rolled  out  and  beaten  into  leaves  of  extreme 
thinness ;  it  is  so  dnctile  that  it  may  be  drawn  out  into  wire  as  fine  as  human  hair.  It 
is  difilcult  of  fusion,  but  may  be  mdted  and  cast  into  moulds.  It  has  been  proponed  to 
line  the  insides  of  sauce-paaa  and  stew-pana  with  ailver  rolled  out  into  thin  sheets :  these 
linings  mi^  be  loose,  1^  which  they  oould  be  taken  out  to  be  mended.  Platin|  copper 
with  silver  ia  a  less  perfect  mode  for  that  purpose,  aa  the  thickness  of  the  plating  cai^ 
not  be  easily  dxamined.  Electro  plating  copper  vessels  is  now  practised.  There  are 
several  aUoys  which  have  been  made  to  assume  the  improper  names  of  silver,  aa  Ger* 
man  ailver,  nickel  silver,  dec.,  in  which  there  ia  not  a  particle  of  thia  metal ;  and  such 
names  serve  only  to  delude  the  public.  It  is  to  be  observed  that  there  can  be  but  one 
kind  of  silver ;  and  the  same  observation  may  be  ^>pUfid  to  eveiy  other  metal 

SvssaoT.  6.— ^/niM. 

902.  Iron  ia  the  metal  most  abundantly  employed  for  economical  purposes ;  and,  for- 
tunately, it  is  the  most  plentiful  in  nature :  on  account  of  ita  great  importance  and  use- 
fulness,  it  demands  particular  notice. 

903.  Iron  it  froeuredfrom  the  oris  dufoul  of  the  north  by  fuaing  them  in  a  furnace  at  a 
very  strong  heat ;  the  metal,  thus  freed  from  the  earth  with  which  it  was  combined  in 
the  ore,  flows  out  in  a  liquid  state. 

904.  TkU  first  product  w  called  cast  tron,  because  it  can  be  run  or  cast  into  moulds. 
All  articles  of  cast  iron  are  formed  by  ffarst  making  models  of  them  in  wood,  wax,  or  some 
<Mher  sohstanoe ;  these  models  are  then  pressed  into  very  fine  sand,  and  the  impression 
no  made  is  called  a  mmUd,  into  whieh  the  fUiid  iron  is  run  from  the  Itarnaoe.  3ut  thia 
eaat  iron  ia  very  for  fhnn  being  pure  iron.  It  is  iron  combined  vrith  some  carbon,  or 
charooal,  besides  varioua  earthy  impuritiea.  It  diffen  fhmi  pure  iron  in  being  ciystal- 
liied,  in  not  being  malleable,  or  c^ble  of  being  extended  by  the  hammer ;  and  it  ia 
likewiae  extremely  brittle ;  but  it  ia  veiy  hard,  and,  except  made  in  a  particular  man- 
ner,  cannot  be  cut  by  a  file ;  consequently,  all  articles  of  cast  iron  are  liable  to  be  bro- 
ken by  a  bk>w  or  fall,  or  by  throwing  water  upon  them  when  heated.  Its  fusibility, 
however,  is  a  valuable  property,  aince  many  aitides  of  forniture  can  he  made  of  it  by 
casting,  aa  saucepans,  fenders,  and  ornaments  of  various  kinds,  that  could  not  be  fabri- 
cated in  this  manner  of  pure  iron,  since  this  cannot  be  melted  in  any  ordinaiy  degree  of 
heat,  even  of  a  furaaoe. 

It  most  be  observed,  that,  by  late  improvements  in  the  manufacture  of  iron,  cast  iron 
can  be  made  so  soft  as  to  be  filed  with  considerable  ease  after  it  is  east  into  moulds :  a 
eireumstance  of  the  greatest  importance  in  fitting  together  the  various  parts  of  castings. 

Great  quantities  of  various  kinds  of  ontlery  are  made  of  this  kind  of  cast  iron,  panicu- 
larly  forks,  scissors,  snufll^re,  dec.  The  models  are  made  of  lead,  and  the  mooldis  are  ia 
aand.  The  iron  employed  is  of  the  kind  which  containa  a  laige  quantity  of  catbon,  fuses 
at  a  low  temperature,  and  becomes  very  liquid.  It  is  the  only  kind  that  can  be  used  for 
small  articles ;  these,  when  cast,  are  almost  as  brittle  as  glass ;  but,  to  obviate  this, 
they  are  afterward  heated  in  pots  with  ssbes  or  sand  for  the  purpose  of  annealing  them. 
After  this  process,  they  are  found  to  be  very  soft,  and  to  be  capable  of  even  bending  a 
litUe  without  breaking.  They  are  then  finished  in  a  manner  similar  to  those  that  are 
forged,  with  the  exception  that  they  are  not  hardeaed  and  tempered ;  were  they  sub- 
jected to  that  process,  they  wouM  return  to  the  same  state  as  before  annealing.  Cut- 
lery made  in  this  manner  is  sold  at  a  very  low  prioe ;  but  the  knives  and  forics  are  not 
on^  liable  to  break,  but  they  soon  torn  blackish,  and  then  can  be  very  little  improved 
hy  the  common  mode  of  cleaning ;  they  are  susceptible  of  only  a  very  miserable  poli^ 

Varioua  attempts  have  been  made  with  a  view  to  improve  the  cast  iron  cutlery,  some 
of  which  have  been  rather  successful. 
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9(MS,  7^  art  tf  eartmg  tron  u  cmried  to  m  grMt  degree  cfperfeetion  m  Prueeid.  Onar 
meots  made  of  cast  iron  came  to  uefrom  Biri$i  that  are  quite  aarprisuig  for  their  delie»> 
cy  and  beauty ;  not  only  iigurea,  candleaticka,  lanm^atanda,  ink-ataiida,  4ec,  but  necklar 
oeSf  ear-ringa,  taroachea,  and  aimilar  omamenta.  Tbeae  have  of  late  been  imitated  here 
with  tolerable  aucceaa ;  but  it  ia  aaid  our  founden  are  not  acquainted  with  the  Pruaaian 
anetbod  of  ataxning  the  iron  with  a  deep  black  that  neyer  weara  off :  they  can  only  apply 
a  thin  vanuah  that  ia  liable  to  come  off.     , 

906.  Purtf  or  meUeohli  iron,  eeUed  oleo  vfrou^hi  trm,  ie  mamifeetwred  from  caet  iron  by 
reheating  maaaea  of  it,  called  piga,  and  aubjectug  them  to  the  action  of  a  heavy  banuner 
worked  by  powerful  inachinery.  By  heating  and  hammering  repeatedly  theae  piga  of 
crude  or  caat  iron,  the  carbon  ia  expelled,  and  the  metal  at  last  ia  obtained  in  a  atate  of 
purity,  when  it  manifeeta  ita  well-lmown  propertiea  of  great  ductility  or  malleability,  by 
which  it  can  be  faahioned  into  ▼arioua  artidea  by  the  amith,  although  it  haa  become  Tcry 
infiiaible,  and  cannot  be  melted  in  the  oidiaaiy  heat  eyen  of  a  famaoe.  It  can  now  be 
welded;  that  ia,  two  or  more  piecea  of  lron»  when  heated  intenaely,  ca&  be  made  to  ad- 
here and  unite  together  under  the  amith*a  hammer :  a  property  of  very  great  value  not 
poaaeaaed  by  caat  iron.  In  thia  atate  it  ia  likewiae  ao  aoft  that  it  can  be  aubjected  to 
the  file,  and  made  into  any  form.  Henoe»  wrooffat  iron  ia  employed  for  many  domeatio 
knplementa,  in  the  fiiafaioning  of  which  filing  la  neceaaaiy,  except  where  brittleneaa 
would  be  a  great  objection,  aa  fire-iron,  and  varioua  thinga  foi^  by  the  einith :  but  it 
mate  eaaily  when  expoaed  to  damp  air,  and  doea  not  take  a  high  poliah.  Wrought  or 
malleable  iron  is  not  aufiksiently  hard  for  making  cutting  inatrumenta ;  for  thia  purpoM, 
it  muat  be  eonverted  into  ateel. 

907.  Steel  ie  on  ort{/iciol  eooMnatum  of  iron  with  eorhon,  though  aomewhat  different  from 
that  which  compoeea  cast  iron.  When  ateel  ia  made  red  hot  it  ia  soft,  and  can  be  ham- 
mered and  filed  into  any  ahape ;  bat  if  auddenlv  plunged,  in  ita  heated  atate,  into  cold 
water,  it  inatant]|y  becomea  extremely  bard,  and  can  no  longer  be  acted  upon  by  a  file, 
which  ia  itself  ateel  ao  hardened,  and  haa  the  power  of  cutting  and  piercing  iron  or  steel 
before  it  is  ao  hardened.  Steel  is  likewiae  bnttle,  and  no  longer  yieMa  to  the  hammer ; 
and  it  is  extremely  elaatic :  hence  it  ia  employed  for  making  apringa ;  it  takea  the  moat 
beautiful  polish,  and  it  ia  then  leaa  liable  to  mat  than  iron. 

Steel  might,  however,  be  too  hard  and  brittle  for  many  edge  tools,  and,  therefore, 
after  thia  proceaa  of  hardening,  moat  toola  and  inatiumenta  go  through  another  prooeaa 
called  temj^ering,  which  ia  letting  down  or.reducing  the  hardneaa  to  the  degree  juat  prop- 
er for  the  inatrument,  and  tbua  giving  it  a  certain  firmneaa  and  toughaesa. 

008.  The  temjtering  of  eteel  inetrumente  ia  effected  by  heating  them  again  to  a  certain 
point,  and  plunging  them  into  cold  water,  or  some  fluid,  aa  mercury  or  oil.  Steel,  when 
tempering,  assnmea  various  colours  with  different  degreea  of  heat.  At  480°  it  appears 
of  a  pale  yellow ;  with  a  higher  degree  of  heat  it  becomea  brown ;  and  by  increasing  the 
heat,  it  appeara  at  last  of  a  beautiful  blue.  Giving  the  temperature  proper  for  each  kind 
of  cutting  inatrument  ia  a  very  deUeate  operation,  and  ia  managed  with  great  nicety  by 
the  cutler. 

There  are  several  kinds  or  qualitSea  of  steel  in  common  use ;  to  explain  which,  we 
most  describe  briefly  the  process  by  which  iron  is  converted  into  steeL 

909.  To  convert  iron  into  eteel,  bars  of  soft  iron  are  put  into  a  particular  kind  of  fiir- 
nace,  in  layers,  with  powdered  charcoal  between  each  layer,  and  the  whole  is  covered 
up  close  with  a  mixture  of  day  and  aand,  so  aa  to  prevent  the  acceas  of  atmospheric  air. 
A  atrong  heat  is  then  applied  for  eight  days,  and  the  furnace  ia  then  suffered  to  cool ;  in 
about  eight  daya  more  it  ia  aufliciently  cooled,  and  the  ban  of  iron  are  thua  found  to  be 
converted  into  steel.  The  explanation  of  the  conversion  of  the  iron  into  steel  is  this : 
the  iron,  at  a  high  heat,  absorbs  carbon  from  the  charcoal  put  between  the  bars,  and 
forms  a  chemical  combination  with  it,  steel  being  iron  and  carbon.  This  mode  of  map 
king  steel  is  called  cementoHon.  As  the  bars,  after  this  process,  always  appear  blistered 
on  the  surface,  they  are  called  hlietered  eteel.  Theae  bars  are  then  hammered  into  rods 
of  varioua  sixes,  and  are  aold  aa  eomenon  eteel^  of  which  all  kinda  of  forks  and  cheap  cut- 
leiT  are  made. 

910.  Toole  which  require  great  tenacity  without  great  hardeuee,  auch  aa  table  knives, 
scythes,  plane  iron,  dec.,  are  made  of  what  ia  called  ehear  eteel,  so  named,  because  first 
employed  in  mdung  wool  sheara.  Shear  steel  ia  made  by  layin|[  a  number  of  bars  of 
blistered  steel  together,  heating  them  to  a  welding  heat,  and  working  them  together  into 
bars  by  a  forge  hammer.    Thia  forms  a  tough  steel  free  from  flaws. 

911.  Att  ^fau  artielee  of  cutlery,  such  aa  razors,  the  best  penknives,  scissors,  and 
instruments  required  to  have  a  hifh  pdish,  are  made  of  caet  eUel.  Caat  steel  is  made 
by  fbsing  blistered  steel  in  covered  crucibles,  and  pouring  it  into  cast  iron  moulds,  so  aa 
to  form  it  into  ingots ;  these  ingots  are  afterward  drawn  into  bars  or  rods  of  suitable  di- 
mensions. Fonnerly  this  kind  of  steel  could  only  be  worked  at  a  very  low  heat ;  but  it 
can  now  be  made  ao  soft  aa  to  be  welded  to  iron  with  the  greateat  ease,  which  saves 
the  expense  of  making  certain  artjclea  entirely  of  ateel,  the  edge  part  only  requiring  to 
be  of  thia  material. 
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Wooiz  is  a  Species  of  steel  manafactnred  in  India  only ;  and  as  it  admits  of  a  higher 
temper  than  our  steel,  it  has  been  imported  for  making  razors  and  surgical  instruments, 
for  which  it  answers  admirably,  though  it  does  not  appear  to  be  certain  that  it  is  supe- 
rior for  these  purposes  to  our  best  cast  steel.  It  is  not  known  accurately  in  what  man- 
ner it  is  produced  from  the  ore,  but  it  is  supposed  to  be  a  natural  steel. 

018.  Siher  atul^  ajad  Peruman  tUHy  are  also  names  which  we  see  announced  as  desig- 
nating metals  of  superior  qualities,  but  without  any  good  reason. 

913.  The  disecvery  oftted  is,  perhaps,  second  in  importance  to  few  of  those  which 
man  has  made ;  for  it  has  given  him  all  the  best  edge  and  cutting  tools  by  which  he  has 
moulded  almost  every  other  substance  to  his  wishes.  A  savage  will  work  for  twelve 
months  with  fire  and  sharp  stones  to  fell  a  great  tree,  and  to  give  it  the  shape  of  a  ca- 
noe, which  a  modern  carpenter,  with  his  tools,  could  accomplish  in  a  few  days.  So  man- 
ageable has  steel  become,  that  it  can  be  softened  sufficiently  to  admit  of  being  engraved 
on  like  copper ;  and  it  is  afterward  hardened,  by  which  the  plate  so  produced  can  give 
ten  times  as  nuiny,  or  more,  impressions  than  a  copper  plate  before  it  is  worn  out. 

9\A.  Iron  it  perfectly  karmUee^  IOA011  employed  in  adinary  veseelt.  Its  rust  or  oxyde,  so 
far  from  being  hurtful,  is  frequently  prescribed  as  an  excellent  tonic ;  and  the  only  in- 
convenience arising  from  employing  the  metal  in  its  pure  state  is  its  liability  to  rust, 
thus  wearing  into  holes ;  and,  in  this  case,  it  is  likewise  apt  to  tinge  the  colour  of  food 
prepared  in  it.  On  this  account,  sauce-pans,  tea-kettles,  and  other  utensils  made  of  iron 
are  tinned  over,  to  prevent  rusting.  Cast  iron  is  much  less  apt  to  rust  than  hammered 
or  rolled. 

915.  T%ere  ie  one  preeoution  by  meane  ofwHek  the  dieagreeable  effects  produced  hy  tkie 
metal  on  food,  when  it  nwtf,  may  he  very  much  dkumuked^  and,  indeed,  in  most  cases  al- 
most entirely  prevented,  especially  when  the  utensil  is  made  of  eaet  iron.  If,  instead  of 
scouring  the  inside  of  such  boilers  and  stew-pans  with  sand,  they  be  simply  washed  and 
rinsed  out  with  warm  water  and  wiped  with  a  soft  cloth,  the  surface  of  the  metal  win 
soon  become  covered  with  a  thin  crust  or  coating  of  a  dark  brown  colour,  resembling 
enamel :  which  covering,  if  it  be  suffered  to  remain  and  to  consolidate,  will  at  last  be- 
come so  hard  as  to  take  a  very  good  polish,  and  will  serve,  very  efficaciously,  to  defend 
the  surface  of  the  metal  from  farther  corrosion,  and  consequently  to  prevent  the  food 
from  acquiring  that  taste  and  colour  which  iron  alone  is  apt  to  impart  to  it.  The  pro- 
cess by  which  this  covering  is  gradually  formed  is  sinular  to  that  by  which  some  gun- 
smiths brown  the  barrels  of  fowling-pieces,  and  would,  no  doubt,  be  greatly  expedited  by 
the  same  means  which  they  employ  for  that  purpose :  the  object  had  in  view  is  likewise 
the  same  in  both  cases,  by  causing  a  hard  and  impenetrable  covering  of  rust  to  be  formed 
on  the  surface  of  the  iron,  to  defend  it  from  contact  with  those  substances  which  are  ca- 
pable of  dissolving  or  corroding  it,  or,  in  other  words,  to  prevent  the  farther  progress  of 
the  rust. 

SvaasoT.  ^-^Copper. 

916.  Copper,  from  its  malleability  and  ductility,  as  well  as  hardness,  is  extremely 
useful  in  articles  of  domestic  economy.  It  suffers  little  change  in  a  dry  atmosphere,  but 
in  moist  air  it  rusts,  and  is  converted  into  a  carbonate  of  copper,  which  is  oxyde  of  cop- 
per united  to  carbonic  acid,  being  of  a  green  colour.  It  is  remarkable  that,  thou^  cop- 
per is  oxydized  by  sulphuric  or  muriatic  acids,  and  by  the  vegetable  acids,  in  the  air,  yet 
if  air  be  thoroughly  excluded,  these  acids  do  not  attack  it.  All  the  oxydes  and  salts 
formed  by  copper  are  violently  poisonous ;  yet  metallic  copper  is  not  so ;  copper  coins 
swallowed  by  persons  have  lain  in  the  intestines  for  months  without  any  inconvenience. 

917.  Copper  ie  eatUy  acted  upon  by  the  acetic  acid  or  vinegar,  and  a  green  substance  is 
formed,  well  known  by  the  name  of  verdigris;  which  is  an  acetate  of  copper,  or  acetic 
acid  united  to  oxyde  of  copper,  the  poisonous  nature  of  which  is  generally  known :  it  is 
a  powerful  direct  emetic,  producing  vomiting  as  soon  as  it  is  swallowed,  without  exciting 
nausea. 

918.  Copper  ie  likewiee  acted  on  by  fat  and  oU  of  every  deecripiion,  and  carbonate  of  cop- 
per is  thus  formed :  therefore,  when  copper  vessels  have  been  used  for  preparing  food, 
fat  should  never  be  8ufi*ered  to  remain  in  them :  many  cases  of  poisoning  are  known  to 
have  happened  from  soup  or  fat  broth  having  been  left  for  some  time  in  copper  boilers. 

919.  Chemitta  and  pkysieiane  have  repeateHy  pointed  out  the  danger  arising  from  the  use 
of  copper  vessels  in  culinary  operations ;  gnd  numerous  cases  have  been  cited  where  this 
deleterious  metal  is  suffered  to  enter  into  our  food  and  drink ;  some  of  which,  however, 
appear  more  alarming  than  is  perhaps  necessary.  Thus  it  has  been  observed  that  the 
brewer  boils  our  beer  in  copper  vessels ;  the  sugar-baker  employs  copper  pans ;  the  pas- 
try-cook bakes  our  tarts  in  copper  moiUds ;  the  confectioner  uses  copper  or  brass  ves- 
sels ;  the  oilman  boils  his  pickles  in  the  same.  Though  the  quantity  of  copper  thus  in- 
troduced into  our  food  and  drink  is  not  so  great  as  to  produce  sudden  fatal  effects,  yet 
it  is  not  improbable  that  it  may  be  sufficient  to  cause,  in  the  course  of  time,  derange- 
ments of  the  system.  The  senate  of  Sweden,  in  1753,  was  so  much  impressed  with  the 
«mportaaoe  of  the  subject,  that  thiy  prohibited  the  use  of  copper  vessels  for  culinary 
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purposes,  and  ordered  that  none  bat  such  as  were  made  of  iron  should  be  empkfjred  in 
their  fleets  and  armies. 

Confectioners  rarely  make  use  of  any  other  Teasels  than  those  of  copper  ontinned, 
even  in  the  preparation  of  acid  sirups,  as  of  oranges  and  lemons ;  but  they  take  care 
that  these  vessels  are  well  scoured,  and  kept  perfectly  clean ;  also,  that  the  sirups  re- 
main in  them  no  longer  than  is  absolutely  necessary.  Some  preserving  pans  are  made 
of  brass  and  bell-meul ;  and  these  are  preferable  to  copper. 

920.  Tmmng  on  the  innde  prevents  copper  utensiU  from  kamng  the  poioonoue  ejfect  they 
vHfuld  otkenoiee  have  upon  food  if  prepared  in  them.  Copper  boilers,  sauce-pans,  and 
other  things  of  tbis  kind,  are  not  made  of  copper  jrrmoM#/y  tinned,  as  in  the  case  of  iron, 
but  they  are  iianed-after  they  are  made.  They  are  first  scoured  bright,  and  then  made 
hot,  and  the  tin  is  rubbed  on  over  the  fire  with  a  piece  of  cloth,  or  some  tow,  having  first 
sprinkled  the  surface  of  the  copper  with  some  powdered  resin,  oil,  pitch,  or  some  other 
inflammable  substance,  the  use  of  which  is  to  reduce  such  part  of  the  tin  to  the  metal- 
lic state  as  may  happen  to  be  oxydated ;  for,  as  we  observed  in  the  case  of  tinning  iron, 
it  is  essential  that  both  the  metal  and  the  tin  ahould  be  in  the. pure,  and  not  in  the  ox- 
ydized  state,  in  order  that  they  should  unite.  If  the  copper  were  tinned  first,  the  tin 
would  be  melted  oflTby  the  heat  required  by  the  hard  solder  used  in  making  the  joints. 
In  this  process  nothing  ought  to  be  used  but  pure  grain  tin ;  but  we  are  sorry  to  observe 
that  lead  is  sometimes  mixed  with  the  tin,  to  adulterate  its  quality,  and  to  make  it  lie 
more  easily.    This  is  a  pernicious  practice. 

981.  AU  copper  veteele,  as  scujhkettUSf  Mteto-pmUf  4*^.,  ehoM  be  examined  ewery  time  tkey 
are  ueed ;  these,  as  well  as  their  covers,  should  be  kept  well  tinned,  to  prevent  those 
accidents  which  are  so  liable  to  occur  from  neglect ;  and  no  food  should  be  sufibred  to 
remain  in  them  any  longer  than  is  necessary  for  its  preparation  for  the  table. 

922.  //  ie  etated  as  an  interesting  chemical  fact,  that  copper  cannot  he  dissolved  by  acids 
vAiU  tin  is  present.  If  a  copper  sauce-pan  be  so  worn  that  part  of  the  tinning  is  oflT,  the 
acids  take  up  some  of  the  tin  and  deposite  it  on  the  abraded  part,  thus  repairing,  in  some 
degree,  the  damage ;  in  the  same  manner  as  brass  pins  are  tinned  by  boiling  with  tin 
filings  and  cream  of  tartar.  It  is  said,  also,  that  no  verdigris  is  formed  in  copper  ves- 
sels while  the  sobstances  they  contain  are  in  a  state  of  actual  boiling ;  and  that  it  is 
only  when  the  acids  are  cold,  or,  at  least,  not  boiling  hot,  that  they  corrode  the  copper ; 
but  it  is  best  not  to  trust  to  any  chemical  facts  of  that  kind,  but  to  have  all  copper  well 
tinned,  as  the  safest  practice. 

923.  Although  copper  may  be,  and  to  a  considerable  extent  if,  cast  in  sa$id,  like  other  met- 
als, it  is  in  the  state  of  sheets  rolled  out  that  the  largest  consumption  takes  place.  It 
is  an  easy  and  pleasant  metal  to  hammer,  being  at  once  soft  and  tenacious.  These 
sheets,  when  cut  into  the  desired  form,  are  united  by  hard  solder,  and  thus  formed  into 
various  utensils.  The  hard  solder  employed  is  composed  of  three  parts  of  brass  and  one 
part  of  zinCt  being  more  fusible  than  common  brass.  A  copper  tea-kettle  presents  a  ft- 
miliar,  but  ingenious  specimen  of  the  coppersmith's  art,  both  with  reference  to  solder- 
ing and  hammering ;  taken,  indeed,  in  all  its  parta,  it  exhibits  the  result  of  abnost  every 
operation  of  his  workshop.  Most  of  the  paits  are  cut  out  of  sheet  copper,  and  soldered 
up ;  the  spout  ie  formed  by  filling  a  tube  with  lead,  and  hammering  it  upon  a  mandrel ; 
and  the  lid  is  stamped.  Copper  tea-urns  and  sauce-pans  are  formed  by  soldering  and 
hammering  in  a  similar  manner,  the  brown  colour  of  the  former  being  produced  by  the 
application  of  sulphate  of  copper,  or  Roman  vitriol,  previous  to  the  planishing  and  bur- 
nishing. 

924.  Attempts  have  been  made  to  line  copper  enUnary  vessels  with  tinned  iron,  in  order  to 
guard  against  the  poisonops  qualities  of  the  copper ;  but  the  tin  was  then  found  to  rust 
with  uncommon  rapidity,  owing  to  a  galvanic  iffett  between  the  two  metals ;  and  it  is 
observed  that,  in  cases  where  iron  is  riveted  to  copper,  the  rivet  holM  are  acted  upon 
in  a  similar  manner,  which  causes  the  iron  to  loosen. 

Sassier.  7. — Lead, 

925.  Lead  is  a  metal,  fortunately,  too  soft,  by  itself,  to  be  used  for  culinary  vessels,  other- 
wise it  would  prove  very  dangerous,  since  all  its  salts  produced  by  acid  substances  are 
more  or  less  poisonous,  and  some  of  them  highly  so.  It  is  readily  dissolved  by  the  ace- 
tic acid  or  vinegar  which  exists  in  all  acid  fruits,  and  the  result  is  acetate  of  lead,  or  su- 
gar of  lead ;  al&oogh  this  is  scarcely  a  poison  of  itself,  yet  it  may  be  converted,  when 
in  the  stomach,  into  the  carbonate  of  lead,  which  is  a  deadly  poison.  It  is  not  safe, 
therefore,  to  admit  into  the  human  constitution  any  of  the  salts  of  this  metal,  in  any 
form  whatever,  except,  as  in  medical  practice,  it  should  be  administered  with  certain 
correctives  of  its  poisonous  qualities.  It  is  supposed  that  lead,  in  its  metallic  state, 
like  all  other  metals,  is  probably  inert ;  but  it  is  so  easily  acted  upon  by  even  the  weak- 
est acids  and  alkalies,  that  its  presence  in  the  stomach  can  never  be  free  from  danger. 
Of  all  the  sa\ts  of  lead,  the  carbonate  is  the  most  virulent  poison.  When  metallic  lead  is 
exposed  to  the  air,  it  soon  acquires  upon  its  surface  a  thin  white  coating,  which  ia  a 
carbonate  of  the  metal.  -When  lead  ia  exposed  to  the  action  of  rain-water  and  air,  the 
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same  kiiid  of  wtutopanrdiwy  erast  is  fimoMd ;  and  Hiis  appews  jnst  at  the  surfiMe  line 
of  the  water  in  leaden  cisterns,  when  the  water  has  been  suffered  to  renain  long.  Rain- 
water, collected  finoad  the  roofs  of  hooses  where  there  are  leaden  gutters,  and  coming 
down  through  leaden  pipes,  and  in  similar  oases,  yvhen  water  and  lead  haTe  been  long 
in  contact,  holds  always  more  or  less  of  this  poisonous  salt  Sulphuric  acid  does  not 
act  upon  lead  when  cold,  but  when  hot  it  dissolTes  that  metal. 

936.  AUhough  lead  is  not  fmuik  u»ei  m  vettUfmr  vrtpmimg  or  hdiimg  foody  yet  ihere  are 
Me»eral  eaoeo  m  wktdi  it$  improper  %»e  maw  be  poinied  out.  In  some  parts  of  the  country 
it  is,  or  was,  the  custom  to  keep  milk  in  leaden  vessels,  partieidariy  in  Lancashire,  ftom 
a  mistaken  idea  of  its  deanlinees  and  coolness ;  but  the  consequence  is,  that  the  acid 
of  the  milk  dissolTcs  a  portion  of  the  lead,  which  is  thus  converted  into  a  dangeroua 
substance ;  and  though  the  quantity  may  be  small,  yet,  long  continued,  it  may  preduco 
disease. 

Vote  of  lead  hare  been  used  in  aome  cider  ooonlries,  and  have  produeed  incalcuiabie 
mischief  What  is  c^led  the  Devonshire  c^c  is  occasioned  by  this  practice,  and  is 
identified,  by  its  efibcts  on  the  system,  with  the  colic  of  the  plumbere,  paintersi  and 
white-lead  makere. 

Brewing  coppera,  in  some  plaees,  have  the^  bottoms  only  of  copper,  their  sides  being 
of  lead ;  these  are  dangerous,  as  the  lead  must  be  more  or  less  dissolved  bj  the  wort 
The  glase  of  some  kinds  of  earthenware  is  raaile  with  oiyde  of  lead,  and  is  improper  for 
pickling  vessels. 

937.  The  poieonmu  efeete  efto^mt  eenoMiyfeU  in  f0kito4ettd  meamfoetorieo,  where  the 
air  breathed  by  the  workmen  is,  in  some  degree,  impregnated  with  it ;  and  house-pBint- 
eva,  who  are  eonlinuii^y  inhaling  vapoum  containing  some  of  tiiis,  and  having  their 
hands  and  clolhee  stained  with  it,  are  frequently  attacked  with  a  peeuliar  disease,  teni- 
ed  the  painter's  colic. 

938.  Lead  eon  he  plated  wiA  tin,  and  as  the  latter  metal  is  much  less  deleterious  than 
the  former,  this  method  is  sometimes  resorted  to  in  pipes.  To  efibct  this,  heated  lead 
is  rubbed  with  melted  tin,  using,  at  the  same  time,  turpentine,  or  some  other  resinous 
matter,  as  a  flux.  The  lead  being  thua  covered  witti  tin,  any  quantity  of  the  latter  metal 
will  readily  adhere  to  the  suiftoe  of  the  cylinder  of  lead,  which  is  then  ready  to  be  dnwn 
into  pipes.    This  useftal  process,  however,  we  believe,  is  net  much  practised. 

SUBIBOT.  8.-7^ 

939.  7^  is  a  metal  of  a  white  or  more  silvery  colour  than  lead,  and  it  is  somewhat 
harder.  Nearly  the  whole  of  our  tin  is  procured  from  the  tin  mines  in  Cornwall,  where 
the  masses'  of  the  metal,  made  ready  for  sale,  are  termed  Noek  tm;  and  a  purer  kind  is 
called  gram  tin, 

980.  The  metal  ftw,  hf  itedft  ie  oometimeo  emptofedfor  making"  eertain  veeodo,  as  bofiere 
for  dyere,  worms  for  stills,  and  for  other  purpoMs  in  the  arts,  but  it  ie  never  formed  into 
kitcben  or  culinaiy  utensils. 

9dl.  What  ie  ueuaU^  eaUed  fin,  when  employed  for  articles  of  this  kind,  as  sauce-pana, 
tea-'kettlea,  dee.,  is,  in  fact,  sheets  of  iron  coated  over,  or  plated  with  tin ;  this  is  a  ma- 
terial &o  very  impcnrtant,  and  ao  frequently  misunderstood,  that  it  will  be  proper  to  de- 
scribe it  somewhat  at  length.  We  have  mentioned  the  potsonous  qualities  of  copper 
and  brass ;  and  that  iron  is  not  unwholesome,  but  so  extremely  liable  to  rust,  that  it 
cannot  coaveniently  be  employed  lor  the  ordinary  utensihr  of  the  kitefaea.  Tin  does  not 
rust ;  and  ii  is  this  property,  and  the  facility  with  which  iron  is  coated  with  it  as  a  pro* 
teetion,  that  occasions  it  to  be  so  much  employed. 

983.  T*he  forming  of  tin  plate  ie  one  of  the  greateet  improwemente  m  emr  culinary  apperof 
ftM.  The  process  of  making  is  the  following :  the  beet  iron  is  rolled  out  by  a  flatting 
mill  into  plates  of  the  proper  thickness,  and  theee  are  cut  by  sheare  into  suitaUe  siaea. 
These  plates  are  first  thoroughly  scoured  with  sand  la  clean  off  all  the  Mack  ox]pde,  and 
they  are  then  steeped  in  water,  having  in  it  a  little  muriatic  acid,  to  dissolve  what  oxyde 
may  remain.  They  are  next  hammered,  rolled,  and  steeped  again,  till  they  are  perfectly 
bright,  and  free  ftwn  bhick  spots,  and  they  are  again  aooureo  with  hemp  and  sand,  to 
muce  them  quite  ready  to  be  tinned.  In  order  to  coat  them  with  tin,  an  iron  pot  is  nearly 
filled  with  this  metal  in  a  meUed  state,  and  a  quantity  of  tallow  or  grease,  soflieient, 
when  melted,  to  cover  the  fluid  tin  to  the  thickness  of  two  inohes,  is  put  into  it.  Into 
this  pot  the  sheets  of  bri^t  iron  are  plunged,  in  order  to  coat  them  over.  But  previ- 
ously  to  this,  another  pot  is  filled  with  melted  greaae  only,  and  the  sheets  of  iron  are 
immersed  in  it.  From  the  grease  pot  they  are  removed,  with  the  grease  adhering  to 
them,  into  the  pot  containing  the  melted  tin,  in  which  they  are  placed  in  a  vertical  po> 
aition.  About  three  hundred  and  forty  plates  are  usually  put  into  the  pot  at  once,  and 
tbey  remain  in  it  an  hour  and  a  half:  they  are  then  taken  out  and  drained.  But  when 
they  are  first  taken  out,  more  tin  adheres  to  them  than  is  necessary ;  this  is  taken  off  by 
a  subsequent  process,  called  imwiUv^,  which  is  done  by  passing  them  through  a  large 
quantity  of  melted  grain  tin,  which  operation  melts  all  the  loose  tin  oti  the  surface  of  the 
pbMes,  whiah  are  immediat^y  brashiBd  on  each  aide,  with  a  brush  made  of  hemp.    The 
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ilalefl  are  then  immeived  sgahi  fbr  %  tfaort  time  i&  melted  taUoir,  and  ire  cleaned  wtth 
bran,  ready  for  sale.  It  is  absolutely  necessary  that  the  htm  shinild  be  quite  bright  and 
iree  firom  oxyde ;  and  the  nse  of  the  taUow  is  to  preserve  the  tin  firom  the  adtion  of  the 
air,  it  being  rsqnisite  that  both  metals  shoidd  be  in  a  perfectly  pure  state  beftve  they  will 
adhere  together. 

These  sheets  of  tin  plate  are  porehased  by  the  tinman,  ivho  onts  them  with  his  shears 
into  the  requisite  forms,  and  sdders  them  together  to  make  various  utensils,  as  teapket^ 
ties,  coffee-pots,  sauce-pane,  candlesticks,  ai^  similar  things  to  be  found  in  his  shop. 

983.  We  hear  it  frequently  smd  thai  certtim  wrMea  of  tMt  kindt  m  dishrtovtrtt  euffee- 
ffotSy  JjrCf  are  made  of  block  tm :  and  many  persons  suppose  that  such  things  are  made  of 
the  pure  metal  tin  only ;  but  this  is  an  error :  the  meta]  tin  will  not  do  to  use  in  this 
^y :  it  would  bend  too  easily ;  and  all  such  articles  are,  as  we  have  observed,  made  of 
iron  coated  with  tin.  What  is  sold  under  the  term  hloek  tint  is  only  tin  i^ate  better  ]rfan» 
ished,  and  a  little  stouter  than  ordinary ;  but  it  is  singular  enough  that  the  term  block 
tin  applied  to  manufactured  goods  is  not  used  in  the  tinman's  tradei  and  it  appears  to 
be  an  error  which  has  crept  in  among  his  customers,  and  of  which  he  permits  the  et- 
istenoe.  The  terms  eingle  and  double  Hock  tin  mean  only  tin  plate  of  dHTerent  degrees 
of  stontnesa 

In  the  ironmongers*  shops  there  are  articles  of  Ihree  kinds  of  tin,  known  by  them  un- 
der the  names  of  common  tin,  planished  tin,  and  strong  tin.  The  last  two  are  termed 
block  tin  by  the  customers. 

984.  The  adoantagee  of  tin  plate  for  culinary  vee»els  may  be  thus  enumerated.  It  resists 
great  heat  and  changes  of  temperature,  and  is  not  liable  to  crack  like  earthenware ;  it  is 
quickly  heated,  it  is  lighter  than  earthenware,  it  is  not  brittle,  and  can  be  mended,  which 
the  latter  cannot  be  ;  hence,  though  dear  at  first,  it  is,  perhaps,  cheaper  in  the  end,  iC 
great  care  be  taken  of  it.  It  is  perfectly  clean  and  wholesome,  which  earthenware  gla- 
zed with  lead  is  not. 

936.  A»  the  use  of  tinning  iron  ie  to  present  its  rutting,  in  the  same' manner  as  a  varnish, 
it  is  obvious  that  whatever  wears  off  the  tin  lays  bare  the  surface  of  the  iron,  and  ex- 
poses it  to  the  action  of  moisture  and  air,  which  occasions  its  rusting.  It  may  be  easily 
understood  from  this,  that,  to  preserve  tin  sauce-pans,  candlesticks,  and  all  other  uten- 
sils made  of  tin  plate,  care  should  be  taken  not  to  wear  away  the  tin  from  the  surface. 
Every  one  has  seen  silver-plated  candlesticks  which  have  been  cleaned  sp  often  that  Che 
copper  is  made  visible  by  wearing  away  the  silvering.  This  is  easily  known  from  the 
reddish  colour  of  the  copper,  so  different  from  that  of  the  silver ;  but  many  cooks  do  not 
know  that  tin  sauce-pans,  Ac,  are  only  iron  plated  with  tin,  and  that  they  are  destroyed 
by  frequent  rubbing,  just  as  plated  candlesticks  are.  The  colour  of  the  tin  being  so  near 
te  that  of  the  iron  prevents  this  fipom  being  seen  at  first.  But  the  iron  itself,  when  ex- 
posed, soon  becomes  black,  while  the  tin  preserves  its  brightness.  If  the  iron  so  expo- 
sed be  scoured  with  sand,  it  also  will  become  bright,  but  it  never  has  the  silvery  colour 
of  the  tin,  and  may  be  easily  distinguished  by  an  attentive  eye.  As  soon  as  the  tin  is 
worn,  the  iron  soon  rusts,  and  gets  into  holes,  which  the  tinman  cannot  mend. 

986.  To  clean  ccvers,  or  any  other  article  of  bright  tin. — ^Get  a  ball  of  the  finest  whiting 
(common  whiting  has  generally  a  little  sand) ;  mix  some  of  it  powdered  with  a  very 
little  drop  of  sweet  oil,  and  rub  the  tin  with  this ;  then  wipe  it  clean ;  after  that,  dust 
some  dry  whiting  on  it,  and  clean  it  off  with  shamoy  leather.  To  prevent  rusting,  tin 
requires  to  be  kept  in  a  dry  place ;  for,  though  Uie  metal  tin  is  not  itself  liable  to  rust,  jet 
there  are  always  some  edges  or  minute  places  of  the  iron  imperfectly  covered,  which 
are  sore  to  rust ;  and  this,  in  time,  will  corrode  into  holes. 

'         SnsssGT.  9. — Zinc,, 

937.  Zinc  hoe  lately  been  introduced  into  domeetie  economy  for  vessels  of  various  kinds, 
and  other  purposes.  The  salts  of  zinc  are  not  so  poisonous  as  those  of  lead ;  but  they 
are  so  to  a  great  degree*  and  therefore  this  metal  is  improper  for  all  purposes  where  food 
is  concerned.  In  America,  a  jiatent  was  taken  out  for  an  improved  milk  vessel  of  zinct 
which,  it  was  said,  had  the  effect  of  "  causing  the  milk  to  throw  up  more  cream,  and  t» 
prevent  it  from  turning  sour  ;*'  but  this  eSdcH  could  only  be  produced  by  a  portion  of  the 
metal  being  dissolved,  and  forming  acetate  of  zinc,  a  poisonous  salt. 

938.  Zinc  ie  very  little  liable  to  mdeUe  in  the  air,  and  therefore  it  ia  a  oaeful  material 
for  many  utensils  formerly  made  of  iron  or  copper.  Coal  skuttles  are  now  made  of  zinc 
alone,  or  of  sheet  iron  lined  with  zinc,  which  are  more  durable,  though  dearer,  than 
those  of  iron ;  and  they  are  cheaper  than  thoae  of  copper.  Zinc  is  likewise  employed 
instead  of  lead  for  hatha,  as  being  cheaper,  and  for  pails,  rain-water,  and  other  pipes ; 
pierced  with  numerous  holes,  it  serves  for  window  blinds,  for  enclosing  safes,  and  many 
aimilar  purposes :  also  various  cowls  for  ohimn^-tcHie  are  made  of  it.  Zinc  is  not  mal- 
leable when  cold,  but,  heated  nearly  to  the  melting  point,  it  can  be  rolled  into  sheets  with 
great  facility.    It  has  wA  beea  in  use  here  in  this  way  above  twenty  years. 

SuBsaev.  10. — Quiekeiher. 

989.  Quicksilver,  called  also  mercury,  is  so  fhr  different  from  aU  the  rest  of  the  ocdi- 

Ge 


2S4  oir  HOimBBOLD  FOSNiraBB. 

oary  metals,  that  it  is  always  flnid  in  the  common  temperatare  of  the  atpioephere,  aoA 
can  be  rendered  solid  mdj  by  exposing  it  to  an  intense  degree  t>r  cold,  when  it  is  found 
to  be  malleable ;  but  as  it  retains  its  solid  form  only  so  long  as  the  cold  is  continued, 
this  fact  cannot  be  applied  to  any  useful  purpose.  The  fluidity  of  mercury,  and  its  bright 
lustre,  are  properties  that  render  it  extremely  apolicable  to  various  uses,  as  in  the  con- 
struction of  ba^melers  and  theraiometers ;  likewise  in  the  uniting  with  tinfoil  to  form 
the  silvering  for  mirrors.  It  is  an  extremely  heavy  metal,  and  does  not  oxyde  readily ; 
but  its  oxydes  are  poisons,  as  well  as  the  fumes  of  mercuiy,  when  it  is  boiled,  which  it 
can  be  with  a  very  high  degree  of  heat,  equal  to  600°  Fahr. 

SvBBxcT.  11. — AUoyt  of  MeUU, 

940.  These  sre  eompomnde  formed  by  fueing  two  or  more  metals  together ;  and  it  is  the 
more  necessary  to  state  this,  because  the  compound  receiving  a  distinct  name,  many  per- 
sons are  not  aware  that  they  are  not  separate  metals,  but  oiUy  mixtures.  Formerly  the 
term  alloy  was  confined  to  compounds  formed  of  gold,  silver,  and  a  little  copper,  used 
fbr  coin ;  hut  now  the  teim  means  any  mixture  of  metals  whatever. 

941.  AUoye  ore  formed  for  vmrious  reaaons.  Some  metals  that  are  too  soft,  as  gold,  are 
alloyed  to  render  them  less  liable  to  lose  weight  by  wear.  Some  alloys  are  made  to 
procure  a  hard  or  tough  metal ;  others  for  the  beauty  of  their  colour ;  others,  again,  to 
prevent  oxydation.  In  short,  almost  all  the  mixtures  of  various  metals  with  each  other 
have  particular  properties  that  render  them  valuable  for  some  purpose  or  other ;  and  tbua 
the  number  of  the  metals  appear  as  if  they  were  increased,  although  it  is  not  so  in  fact. 

The  changes  in  the  properties  of  metals  by  alloying  are  sometimes  very  remarkable. 
Thus  gold  and  lead,  and  gold  and  tin,  metals  extremely  malleable,  form  brittle  alloya. 
The  afioy  of  copper  and  gold  is  harder  than  either  of  its  component  parts.  A  minute 
quantity  of  arsenic  added  to  copper  renders  it  white.  The  fusibility  of  an  alloy  is  gen- 
erally greater  than  that  of  its  components.  Thus,  an  alloy  of  lead,  tin,  and  bismuth, 
melts  with  the  heat  of  boiling  water. 

942.  The  alloys  in  common  use  are, 

.  943.  Standard  gold^  which  consists*  of  11  parts  pure  gold,  1  part  copper;  of  this,  1 
pound  troy  is  coined  into  46  sovereigns. 

944.  Ring^  or  jeweUere*  gold :  1  ounce  5  pennyweights  gold  coin,  6  penajrweights  IS 
grains  fine  silver,  and  one  pennyweight  of  copper. 

945.  Standard  silver:  11  ounces  2  pennyweights  of  fine  silver,  and  18  pennyweighta 
of  copper. 

946.  Brass  is  a  mixture  of  copper  and  zinc  in  various  propoitions,  but  generally  in  the 
proportion  of  seventy-five  of  the  former  to  twenty-five  of  the  latter.  The  colour,  and 
some  other  properties  of  the  brass,  vary  according  to  the  quantities  of  copper  and  zinc, 
the  paler  kinds  containing  most  zinc.  In  some  kinds  the  colour  approaches  very  near 
.to  that  of  gold,  and  is  extremely  beautiful.  Brass  is  more  fusible,  but  less  malleable, 
-when  cold,  than  copper ;  and  is  not  only  capable  of  being  easily  cast  in  moulds,  but  can 
;a]80  be  rolled  out  into  sheets. 

It  is  less  liable  to  rust  and  to  be  acted  upon  by  acids  than  copper — a  property  that 
renders  it  more  useful  for  cooking  utensils ;  and,  before  tinned  iron  came  into  use,  braaa 
vessels  were  much  employed  in  the  kitchen.  At  present,  the  superior  malleability  of 
copper  has  almost  driven  brass  out  of  the  field  for  sauce-pans  and  stew-pans,  though  cop- 
per is  more  difiicult  to  clean  and  more  liable  to  tarnish.  These  ancient  brass  vessela 
were  all  cast :  some  are  now  made  of  sheet  brass. 

But,  notwithstanding  that  brass  is  not  so  liable  to  be  acted  upon  by  acids  and  other 
corrosive  substances  as  copper,  this  danger  is  far  from  bein^  entirely  removed,  as  may 
be  easily  seen  by  the  green  carbonate  of  copper  which  is  formed  on  it  by  acids,  and  by 
fat  or  oik.  Brass  vessels,  therefore,  require  the  same  precautions  as  copper,  and  should 
never  be  empiloyed  to  keep  food  in  for  any  length  of  time. 

Next  to  iron,  brass  is  the  most  useful  metal  in  the  modem  arts  and  manufactures. 
As  it  is  variously  compounded  or  alloyed,  it  is  more  or  less  adapted  for  that  amazing  va- 
riety of  purposes  to  which  it  is  so  extensively  and  profitably  applied.  When  in  its  purest 
state  from  the  foundry,  it  is  so  soft  and  malleable  as  easily  to  admit  of  being  spread  out 
into  sheets  under  the  rollers ;  and  it  may  be  beaten  out  into  tinsel  with  the  utmost  fa- 
cility. Brass  in  this  state  admits  of  being  stamped  or  embossed  with  a  degree  of  ease 
which  renders  it  valuable  for  cheapness  and  beauty,  in  numerous  useful  and  ornamental 
articles.  When  property  made,  it  has  a  considerable  degree  of  ductility  and  tenacity, 
and  may  be  drawn  into  very  fine  wire  :  a  slight  degree  of  heat  will  increase  its  ductili- 
ty; but,  when  lieated  to  about  800°,  a  smart  stroke  of  the  hammer  will  reduce  it  to 
powder. 

947.  Pinchbeck  consists  of  1  ounce  of  brass,  from  I  to  6  ounces  of  copper,  and  1  ounce 
of  zinc. 

948.  Tombae  has  more  copper,  and  is  of  a  deeper  red  than  pinchbeck. 

049.  Manheim  goUU  or  similor;  3  ounces  of  copper,  U  ounce  of  braaa,  16  grains  of 
pure  tin. 
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'    960.  Or^meiH  is  the  Dame  giTen  to  a  particiilar  alloy  of  53  parts  zinc  and  48  copper. 

Ml.  Brtmxe  is  a  mixtare  of  tin  and  copper,  sometimes  with  the  addition  t)f  zinc ;  bat 
the  proportions  Tary.  It  is  tougher  and  harder  than  copper,  and  does  not  rust  so  soon 
when  exposed  to  the  air ;  bat  ip.  time,  and  particularly  by  being  buried  in  the  ground,  it 
is  covered  with  a  dark  green  rust.  It  was  much  employed  by  the  ancients  fur  a  variety 
of  purposes :  Homer  describes  most  of  the  anns,  offensive  and  defensive,  as  brazen,  or 
of  bronze,  and  does  not  mention  steel :  most  of  the  arms  and  instruments  found  in  Her 
oulaneum,  Pompeii,  Stabia,  Ac.,  are  of  bronze  or  brass,  among  which  there  is  even  a 
complete  set  of  surgical  instrmnents.  Bronze  was  also  extensively  employed  for  statues, 
candelabra,  candlesticks,  lamps,  and  a  great  number  of  domestic  utensils  and  articles  of 
fiirnitare,  of  which  a  vast  variety  may  be  seen  in  public  museums.  No  doubt  the  facil- 
ity with  which  it  can  be  cast,  and  the  sharpness  of  the  impression  which  it  receives,  to- 
gether with  its  great  durability,  were  the  causes  for  its  preference.  It  is  at  present  em- 
ployed to  a  considerable  extent  for  similar  purposes,  although  the  modern  improvements 
m  casting  iron,  which  is  a  much  cheaper  material,  has  superseded  the  use  of  bronze  on 
many  occasions. 

Birmingham  is  the  chief  place  in  England  for  the  manufacture  of  articles  of  bronze. 
But  the  most  extensive  manu&etory  of  this  kind  is  in  Paris,  where  there  are  SdO  houses 
engaged  exclusively  in  it.  There  every  description  of  chandelier,  candelabra,  lamps, 
candlesticks,  dec.,  are  made.  The  number  of  workmen  is  estimated  at  fiOOO,  to  which 
we  may  add  1000  gilders,  who  form  a  distinct  body.  The  manufacture  is  estimated  to 
produce  annually  the  sum  of  about  800,000/.,  great  part  of  which  is  exported.  At  Paris, 
there  are  made  every  year  15,000  bronze  clocks,  40,000  pairs  of  candlesticks,  3000  pairs 
of  candelabra,  and  100  gurtmUs  de  tabUf  which  are  large  ornamental  vases  for  holding 
flowers,  placed  in  the  centre  of  the  table  at  large  dinner-parties.  These  articles  of 
French  manufacture  display  great  skill  and  taste,  and  many  of  them  are  seen  in  the  an- 
nual exhibition  in  Paris. 

962.  BeU  meUU  is  a  species  of  bronze,  consisting  of  78  parts  of  copper  and  8S  of  tin  : 
some  bell  founders  add  zinc  and  lead ;  but  these  metals  are  prejudidal,  and  are  only 
added  to  save  expense.  The  Chhute  gongs  are  made  of  an  alloy  of  copper  and  tin,  ib 
the  proportion  of  76  of  the  former  to  22  of  the  latter,  according  to  an  analysis  by  Klap- 
TOth.    They  are  forged  by  the  hammer,  and  tempe^d. 

953.  Gun  metal  consists  of  100  parts  of  copper  and  12  of  tin,  with  or  without  a  little 
brass. 

954.  Tuienag,  called  also  tokiu  copper ^  is  a  Chinese  metal,  the  method  of  preparing 
which  is  not  known  in  this  country ;  but,  when  analyzed,  it  is  found  to  consist  of,  in  100 
parts,  copper  202,  zinc  1*27,  nickel  1*58,  iron  0*13.  It  is  extremely  sonorous,  and  not 
easily  tarnished.    It  appears  to  be  very  similar  to  our  German  silver. 

955.  The  alloys  known  among  us  by  the  names  of  German  ether,  nickel  silver,  albata, 
and  British  plate,  consist  of  zinc,  copper,  and  tin  chiefly,  but  without  any  silver,  though 
they  are  spurious  imitations  of  that  metal ;  and,  as  each  manufacturer  pretends  to  have 
some  peculiar  composition  or  proportions,  it  is  impossible  to  state  these  with  accuracy. 
See  some  observations  on  them  under  **  Plate,"  Chap.  XVII. 

956.  Pewter  is  a  compound  metal,  or  an  alloy  of  tin,  antimony,  and  lead ;  but  its  com- 
position is  not  always  uniform.  There  are  three  kinds  of  pewter  in  common  use,  called 
^ate  metal,  triple,  and  ley,  Plate  ihetal  is  said  to  be  formed  of  112  parts  of  tin,  6  or  7 
of  antimony,  and  a  small  portion  of  brass  or  copper  to  harden  it ;  it  is  the  best  kind,  and 
used  for  making  dishes.  The  sort  termed  triple  is  used  for  alehouse  pots,  and  is  com- 
posed of  lead  and  tin,  with  a  little  brass.  The  ley  pewter,  used  for  wine  and  spirit 
measures,  has  more  lead.  Lead  being  a  cheaper  metal  than  tin,  it  is  the  interest  of  the 
manufacturer  to  employ  as  much  as  he  can  of  the  former  metal ;  and,  consequently, 
pewter  is  apt  to  contain  too  much  of  it. 

Lead,  being  a  noxious  metal,  danger  was  apprehended  firom  its  employment  in  this 
way ;  and  the  French  government  appointed  a  commission  of  some  very  able  chemists 
to  examine  the  subject.  They  found  that,  when  wine  or  vinegar  is  allowed  to  stand  in 
vessels  composed  of  an  alloy  of  tin  and  lead  in  different  proportions,  the  tin  is  first  dis- 
solved, while  the  lead  is  not  sensibly  acted  upon  by  these  liquors,  except  at  the  line  of 
oontact  of  the  air  and  the  liquor ;  and  no  sensible  quantity  of  lead  is  dissolved  even  by 
vinegar,  after  standing  some  days  in  vessels  that  contained  no  more  than  18  per  cent, 
of  lead.  Hence  it  was  concluded  that,  as  no  noxious  eflbct  is  produced  by  the  very  mi- 
nute quantity  of  tin  which  is  dissolved,  pewter  may  be  considered  as  a  safe  material 
when  it  contains  about  80  per  cent,  of  tin ;  and,  where  vessels  are  intended  merely  for 
measures,  a  much  less  proportion  of  tin  may  be  allowed.  But  the  common  pewter  of 
Paris  was  found  to  contain  no  more  than  25  to  30  per  cent,  of  tin,  and  the  remainder 
was  lead  :  there  is  reason  to  fear  that  this  is  also  the  composition  of  our  common  pew- 
ter ;  if  so,  malt  liquor,  and  particulariy  porter,  always  containing  more  or  less  acetie 
acid,  cannot  fail  to  dissolve  some  o/the  deleterious  metal. 

It  has  been  just  stated  that  vinegar  dissolves  a  very  small  portion  of  the  lead  as  well 
as  of  the  tin,  just  at  the  surface  of  the  fluid  where  the  acid  is  in  contact  with  the  metal 
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and  the  air ;  and  there  may  thna  be  oocasioiially  oaaea  wheie  the  disaoivedlBQd  aay 
paas  into  our  food  and  drink :  for  inatance,  where  vinegar  ia  diatitted  tbnNigb  a  pewter 
worm,  traces  of  lead,  aa  well  aa  of  tin,  have  been  diaeoYered  in  the  Tinefar.  'nie  warn 
,  of  auch  pewter  aa  contains  much  lead,  for  any  vesaela  where  food  or  drinh  ia  conoemedr 
ahould,  therefore,  bo  aa  much  aa  poaaible  avoided. 

967.  Britanrm  nukd,  or  Prince'M  mtfAl,  baa  lately  oome  much  into  IhahiMw  and  haa 
auperseded  the  employment  of  ordinary  pewter  in  a  great  many  articlea  of  oommon  use : 
this  aUoy  ia  composed  of  ^  cwt.  of  beat  block  tin ;  88  Iba.  of  antimony ,  8  Iba.  ol'oopper^ 
and  8  lbs.  of  brass.  It  takes  a  high  poliah,  and  doea  boI  readily  tamiah :  when  kepi 
perfectly  bright  it  haa  great  beauty,  far  excelling  pewter,  and  approachiag  in  luatie  to 
silver.  A  quart  teapot  of  it  coats  only  a  few  ahilUnga ;  bat  from  atte«B|itiag  to  radnoe 
the  price  ao  much,  the  metal  is  frequently  made  ao  thin  aa  to  oocaaion  tta  being  bulged 
or  warped  by  very  slight  aooidenta,  or  even  by  the  heat  of.  the  water*  it  ia  aiao  eon 
ployed  for  candleaticlu,  oofiee  biggina,  and  meaaniea  for  liquida.  U  ia  not  eaaUy  aeted 
upon  by  acids,  and  ia  perfectly  aafe.  One  of  the  moat  valoablo  usee  to  whieh  tbia  metal 
is  applied  is  the  manufecture  of  spoons,  which  are  not  only  brighter  and  httkter  lodtdof 
than  pewter,  but  leaa  apt  to  bend.  Thera  aie  varioua  qualities  of  Britaimia  mecal»  ari- 
sing finom  the  introduction  of  lead  Into  aome  of  it.  The  pdnpipal  aeat  of  this  mannfeei^ 
ture  is  at  Sheflteld. 

968.  Bidden  toare  is  oiade  in  India*  and  receivoa  ita  aame  tirpm  tlMB  place  of  ita  maa- 
ufecturst  Biddery,  a  large  city  about  sixty  miles  northwest  (fom  Hyderabad.  When  ita 
metallic  colour  is  brought  out,  it  resembles  pewter  or  aina  Dr.  Hayne  iafonna  ua  that 
it  ia  composed  of  16  oi.  of  copper,  4  ox.  of  lead,  and  3  ox.  of  tin ;  theae  are  molted  to» 

Ether,  and  to  everjr  3  ox.  of  the  alloy  16  ox.  of  apelter  ia  added.  The  people  of  tte 
tst  prefer  making  it  black,  and  inh&ying  it  with  ailver  with  great  labour ;  the  ookmr  ia 
given  by  dipping  the  articlea  into  a  aohition  of  wal-eBUBoniao,  aaltpelra,  oomoBon  aal^ 
and  blue  vitriol. 

969.  I^ecukm  nuuU  oonaiata  of  92  parte  copper,  16  tin,  1  braaa,  1  ailver,  and  1  araeaie. 

960.  Type  metal :  lead  hardened  by  antimou^y,  with  aome  copper  and  braaa. 

961.  Hard  edder  consists  of  3  poonda  copper,  and  I  pound  tin. 
968.  Soft  eolder :  two  thirda  tin  and  one  third  lead. 

SaCT.  XVII. BVBBTAKCas  rOB   8000X1110  AVD   rOLIIHINO. 

Few  things  in  domestic  economy  are  less  underatood  than  these  operationa,  although 
so  much  practised. 

963.  To  remove  dirt  or  diseolaration  of  aujf  land  from  tk$  eurfaeea  of  vansiui  ulaisibor 
other  articles  of  furniture,  and  to  restore  the  polish  they  have  lost,  demands  an  intimate 
knowledge  of  the  nature  of  the  materials  to  be  operated  unon,  aa  well  as  of  thoee  which 
are  employed  in  effecting  the  change ;  otherwise  infinite  daniaga  may  be  done  that  ean- 
not  be  remedied.  With  reapect  to  metallic  vesseU,  it  is  neoessaiy  to  know  whethet 
they  consist  only  of  one  metal  in  the  aolid,  or  whether  that  seen  on  the  outside  ia  merely 
superficial,  as  is  the  case  of  tinned  copper  and  iron,  silver  plate,  and  gilt  articlea,  whick 
may  be  entirely  destroyed  by  the  aame  process  that  might  be  safely  used  far  aolid  oop> 
per,  iron,  ailver,  or  gold.  In  many  cases  the  dirt  is  to  be  removed  from  culinaiy  TcairiB 
by  some  substance  that  will  soften  or  dissolve  it,  ga  soaking  in  cold  or  hot  water ;  or  if 
oily  or  greasy,  by  the  use  of  alkali,  or  other  means  sufficiently  well  known  in  the  aenJ^ 
lery.  JBut  when  recourse  must  be  had  to  materials  that  act  only  mechanical^,  by  grind* 
ing  or  wearing  away  what  is  to  be  removed,  attention  muat  be  paid  to  the  naUire  of  the 
mechanical  process,  to  prevent  errors  and  miaconceptions.  It  ia  neceaaaiy,  trst»  to  oh* 
serve  that  no  aurface,  however  smooth,  is  absolutely  so.  The  difference  between  a 
surfece  which  is  level  or  flat,  but  rough,  and  one  that  is  smooth  vbA  pohshed»  ooosista 
only  in  the  magnitude  of  the  inequalities  with  which  they  are  both  coveied.  When 
these  are  visible  to  the  eye,  the  aurfece  is  called  rough ;  but  when  tbe  inequalitiea  are 
so  minute  that  none  can  be  seen  by  the  naked  eye,  we  aay  that  it  is  smooth ;  and  when 
they  are  stiU  smaller,  so  as  to  be  perfectly  invisible  with  a  magnifier,  and  to  Mfleot  moal 
of  the  light  in  one  direction,  we  say  that  the  surface  is  polished. 

964.  In  the  commencement  of  the  jroceee  ofpoLiehing  any  suketance^  they  begin  by  grind* 
ing  down  the  surface  so  as  to  reduce  it  to  a  level,  ^  meana  of  aome  coarse  nandatonoi 
or  cutting  powder  like  sand,  or  emery  and  water,  when  the  surface  ia  rendered  flat,  it 
will  be  seen  covered  with  an  infinity  of  deep  scratches  in  aU  directions,  made  by  the 
powder  employed.  A  continuance  of  grinding  with  the  same  substance  would  not  mak^ 
the  surface  any  amoother,  and  therefore  a  new  material  for  grinding,  the  particlea  ok 
which  are  smaller,  ia  now  necessary.  This  wears  down  tbe  surface  still  farther ;  the 
former  scratches  are  all  obliterated,  but  the  surfece  is  equally  covered  with  acratcheo, 
only  they  are  all  of  a  smalle/ character.  As  finer  and  finer  powders  are  employed,  ao 
the  scratches  will  be  diminished  in  magnitude,  though  not  in  number,  until  at  last,  bju 
employing  an  extremely  fine  polishing  powder,  the  greateat  diminution  in  the  aiae  of  tiha 
acratches,  and  consequently  the  highest  degree  of  polish,  is  obtained. 

966.  TUf  leing  the  tnte  natwre  ofpoUshin^,  it  may  be  readily  seen  how  very  essential 
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it  is  that  tbe  nature  of  all  poliabing  tubstances  should  be  well  understood,  in  order  to 
determine  which  ought  to  be  employed  in  each  particular  case,  that  the  process  may  be 
effected  in  the  best  manner.  For  example,  let  us  consider  the  method  of  polishing  any 
pieces  of  metal.  At  first  the  surface  roust  be  got  perfectly  level,  and  tolerably  smooth, 
by  rolling,  hammering,  or  other  mechanical  process.  Next  it  must  be  rubbed  with  a 
coarse  powder,  consisting  of  hard  particles,  as  sand,  or  coarse  emery,  which  will  scratch 
it  all  over,  and  reduce  the  general  surface  to  an  accurate  level.  By  using  finer  sand,  or 
finer  emeiy,  the  size  of  the  scratches  will  be  reduced.  After  that  another  powder  must 
be  employed,  still  finer,  perhaps  washed  emery ;  and  next  tripoli  or  rotten  stone,  which 
is  finer  and  softer  still.  To  lessen  the  danger  of  large  scratches,  great  care  must  be 
taken  that  no  coarse  particle  get  mixed  with  the  fine ;  and  to  facilitate  the  rubbing,  oil 
is  also  used ;  but  it  is  to  be  observed  that  tbe  oil  itself  can  have  no  eflbct  in  producing 
scratches,  or  wearing  away ;  it  merely  faciliutes  the  motion  of  the  subst^inces  used  for 
this  purpose. 

966.  Far  taking  the  nut  out  of  iron  or  ated^  where  it  has  gone  deep,  or  for  wearing 
away  any  surface  of  stone,  marble,  dec,  substances  must  be  first  employed,  such  as  sand, 
sandstone,  emery,  pounded  glass,  dec.  \  and  these  must  be  used  either  with  a  piece  of 
wood,  leather,  or  cloth,  with  or  without  water.  For  taking  out  the  scratches  left  by 
these,  and  producing  a  polish,  polishing  powders  must  be  used,  each  one  finer  than  the 
other,  as  tripoli,  putty  (the  name  for  oiyAt  of  tin,  not  glazier's  putty),  crocus  martis, 
whiting,  cuttle-fish  bone,  dtc. ;  and  for  giving  the  highest  polish,  some  of  these  subst^- 
ces  washed  extremely  fine,  and  used  with  oU  on  leather,  felt,  or  some  similar  material. 

967.  Wktn  (he  turf  act  ofaw^  hard  MubsUnee  ia  to  be  rubbed  off^  common  eand  t»,  perhapa, 
the  tubatance  moat  frequently  employed.  It  consists  of  minute  fragments  or  broken  pieces 
of  the  mineral  called  quartz,  and,  to  be  understood,  should  be  examined  by  a  magnifying 
glass.  The  grains  of  which  it  consists  are  harder  than  glass,  which  it,  of  course,  can 
grind  down.  Coarse  sand  consists  of  large  grains ;  fine  sand  of  smaller.  Sand  is  nev- 
er so  fine  as  not  to  make  scratches  visible  to  the  naked  eye,  and  therefi)re  it  mast  care- 
fully be  excluded  from  finer  polishing  powders.  It  is  only  to  be  used  where  much  of  the 
snrfhce  is  to  be  removed,  or  where  the  articleir  are  of  such  a  nature  that  a  scratch  on 
tbe  surface  is  immaterial.  Sand-papeff  so  well  known  for  scouring,  is  made  Irf  sifting 
clean  sand  on  paper  previously  covered  with  an  adhesive  substance. 

96d.  Bath  brick.  This  is  a  soft  kind  of  brick,  tbe  powder  of  which  is  much  employed 
in  scouring  bright  many  articles  of  furniture,  as  brass  candlesticks,  knives  and  forks, 
dtc.  The  particles  of  this  are  not  nearly  so  hard  as  those  of  sand.  The  latter  from 
hardness  are  seldom  bruised  much  finer  in  the  process  of  scourins ;  bat  those  of  the 
brick  are  broken  readily  into  smaller  pieces  during  the  operation,  and  do  not  leave  those 
•cratches  that  appear  after  the  use  of  sand ;  at  the  same  time  that  they  have  suJficient 
Sharpness  to  remove  a  portion  of  the  surface. 

969.  Common  brickduat  is  a  soft  red  brick  of  a  similar  nature  reduced  to  powder. 

970.  Emery  \a  a  substance  which  is  tbe  most  powerful  in  grinding  down  surfaces,  f^om 
the  extreme  hardness  of  its  particles,  which  are  harder  than  sand ;  but  it  is  too  expen- 
sive for  common  use,  and  is  only  employed  on  particular  occasions,  where  it  is  required 
to  rub  rust  out  of  metals,  or  remove  defects  by  grinding  down  a  considerable  portion. 
Emery  is,  in  fact,  a  variety  of  corundum,  the  hardest  known  substance  except  diamond. 
It  is  brought  to  us  in  lumps  from  the  isle  of  Naxos,  in  the  Archipelago,  and  it  is  bruised 
to  powder  in  a  powerful  stamping  mill,  and  is  then  sifted  into  various  degrees  of  fioe- 
liess.    It  is  used  with  oil  or  with  water,  according  to  the  particular  case. 

971.  Emery  paper  is  made  of  various  degrees  of  fineness,  in  the  same  way  as  sand-pa- 
per,  and  is  more  convenient  than  the  powder  of  emery. 

972.  Emery  cloth  ia  much  auperior  to  emery  paper  for  the  purpose  of  cleaning  furniture 
and  utensils  of  iron  and  steel.  There  is  a  great  consumption  of  sand-paper  and  of  em- 
ery paper  in  private  families ;  but  paper  is  so  brittle  that  it  will  not  hold  together  after 
having  been  used  a  little  while,  and,  unfortunately,  this  happens  just  when  its  quality  aa 
a  polisher  is  the  best,  from  the  coarser  grains  of  sand  or  emery  having  been  rubbed  off. 
By  substituting  the  cheapest  kind  of  calico  for  paper,  an  article  has  been  produced,  tbe 
durability  and  utilKy  of  which  more  than  compensates  for  the  additional  cost.  It  is  ea- 
sily prepared.  The  calico  is  strained  on  stretching  frames,  after  having  been  wetted 
with  warm  size  made  by  dissolving  S  lbs.  of  glue  in  6  quarts  <»f  warm  water,  and  then 
mixing  in  3  quarts  of  water  that  has  been  boiled  with  half  an  oance  of  alum,  and  6  ounoee 
of  flour,  \nien  this  size  is  dry,  another  eoet  of  stronger  siae  is  to  be  laid  on,  composed 
of  4  lbs.  of  ghie  dissolved  in  3  quarts  of  warm  water,  one  pint  of  the  first  size,  together 
with  One  ounce  of  gum  arabic,  and  another  of  gum  tragacanth.  While  this  strong  size 
is  yet  wet,  the  emery,  sand,  or  glass  powder,  is  to  be  sifted  on  as  nearly  as  possible, 
and  the  calico  again  set  to. dry,  and  afterward  brushed  to  remove  the  loose  particles.  A 
second  coating  of  strong  size  is  then  laid  on,  and  this  is  to  be  covered  with  another  sifting 
4»f  emery,  &jC.    When  dried  and  brushed,  it  will  then  be  fit  f^  use.    (Trana.  8oc.  Arta.) 

978.  GUaa-paver  consists  of  paper  covered  with  powdered  glass ;  it  is  sharper  than 
ttnd-paper. 
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974.  Tripolt  is  a  pulTenilent  siibstaDoe,  broqgbt  from  the  Continent,  and  is  much  uaed 
as  a  polishing  powder.  It  is  of  a  silicious  nature,  and  hence  its  power  of  rubbing  down 
rapidly  most  substaucesp  while  its  extreme  fineness  does  not  cause  visible  scratches. 

975.  Rotten  stone  is  a  tariety  of  tripoli  almost  peculiar  to  England,  and  found  in  Derby- 
shire and  North  Wales.  It  is  extremely  valuable  for  giving  the  last  polish  to  metals, 
glass,  and  even  hard  stones. 

970.  Chalk  is  a  pure  carbonate  of  lime,  which  exists  in  vast  strata  in  England ;  when 
burned  in  a  kiln  it  makes  lime,  from  the  carbonic  acid  being  driven  off  by  the  heat. 
Chalk,  before  it  is  burned,  is  not  at  all  caustic  like  lime,  and  is  extremely  useful,  not 
only  for  marking,  but  for  scouring  and  cleaning  various  articles,  and  for  many  purposes 
in  the  arts. 

977.  Whiting  is  chalk  entirely  freed  from  the  small  quantity  of  sand  which  is  some- 
times in  it,  consequently  it  does  not  scratch  anything  cleaned  with  it,  as  chalk  may  per- 
haps do.  In  every  other  respect  it  is  the  same  thing  as  chalk.  The  French  Meudon 
10^  is  the  same ;  but  the  substance  called  French  chalk  is  very  different ;  it  is  a  green- 
ish gray  stone,  translucent,  and  of  an  unctuous  feel,  used  to  mark  woollen  cloth,  and  to 
take  out  grease ;  it  is  not  calcareous,  but  is  a  Qompact  kind  of  talc,  consisting  of  silica 
and  magnesia. 

978.  Putty  of  tin  is  a  powder  which  consists  of  the  oxyde  of  tin,  much  used  in  polish- 
ing gUss  and  other  hard  substances,  and  quite  different  from  glazier's  putty. 

979.  Duuh  rushes,  commonly  used  for  polishing  wood  and  ivory,  are  the  stems  of 
plants,  called  by  botanists  Emtisetum  hyemale.  This  plant  owes  its  polishing  property 
to  a  circumstance  that  woula  not  be  suspected,  to  the  edges  observed  in  its  sides  being 
covered  with  a  series  of  little  points  of  flint  set  on  like  the  teeth  of  a  saw.  This  may 
be  made  evident  by  burning  a  piece  carefully,  and  holding  up  to  the  light  what  remains 
unconsumed :  ths  little  silicious  points  will  be  found  to  be  arranged  spirally  and  symmet- 
rically. 

980.  WkeaUn  and  oaten  straw  reduced  to  ashes  are  also  found,  by  the  experience  of 
our  good  housewives,  to  be  good  polishers  of  their  brass,  milk,  and  other  vessels,  with- 
out the  cause  being  at  all  suspected  by  them.  It  is  a  curious  fact,  that  this  is  owing  to 
an  actual  coating  of  flint  that  coTcrs  the  outside  of  the  straw,  like  a  varnish,  and  which 
gives  its  lustre  ;  and  this  flint  coating  is  not  destroyed,  but  remains  after  the  combustion. 

981.  The  process  of  scouring  pans  will  be  described  under  the  article  **  Cleaning  the 
Apartments.*'    Soap  will  be  treated  of  under  the  "  Laundry.** 

982.  Fuller's  earth,  a  substance  useful  in  removing  greasy  spots,  was  formerly  con- 
sidered as  indispensable  in  the  process  of  fulling  or  thickening  of  cloth,  usually  termed 
milling,  and  for  scouring  them  and  worsteds,  and  on  that  account  the  exportation  of  it 
was  forbidden ;  but  lately  they  have  contrived  means  of  effecting  the  same  purposes  by 
soap  and  other  substances,  and  fuller's  earth  is  less  used.  It  is,  however,  a  materi^ 
employed  in  domestic  economy,  for  removing  spots  of  oil  from  boarded  floors,  and  cleans- 
ing greasy  vessels  of  various  kinds,  dec. .  Although  usually  spoken  of  as  being  of  a  sa- 
ponaceous quality,  it  has  none  of  the  ingredients  of  soap  in  its  composition,  consisting 
almost  entirely  of  alumina,  or  fine  cl^,  and  silicious  earth ;  the  latter  in  the  largest  pro- 
portion. Eveiy  cl^  that  has  some  unctuosity,  that  is,  which  will  receive  a  pol^h  when 
the  nail  is  rubbed  on  it,  will,  in  some  degree,  answer  for  fulling ;  but  not  so  well  aa 
proper  fuller's  earth,  which  is  distinguished  from  common  day  by  its  falling  to  pieces  in 
water,  with  a  slight  crackling  noise,  instead  of  making  a  paste  with  it,  as  clay  does. 
When  good,  it  is  of  a  dull  greenish-gray  colour,  and  the  best  is  dug  in  Buckinghamshire 
and  Surrey.  The  detersive,  or  absorbing,  power  of  fuller's  earth  consisting  cbiefly  in 
the  alumina,  this  ingredient  ought  to  form  one  fifth  of  the  whole ;  but  not  more  than  one 
fourth,  lest  it  should  be  too  tenacious. 

983.  Sponge  is  a  marine  production,  now  classed  as  belonging  to  the  animal  kingdom^ 
although  this  was  for  a  long  time  doubted.  It  is  composed  of  minute,  elastic  fibres,  in- 
terlaced together,  somewhat  like  a  felt.  From  its  property  of  readily  imbibing  water, 
and  parting  with  it  as  readily  when  squeezed,  it  is  particularly  useful,  and  is  well  known 
as  an  instrument  for  cleaning.  U  is  brought  from  the  Mediterranean  and  other  seas,  in 
which  it  grows  at  the  bottom,  and  is  dived  for.  When  it  first  comes  over,  it  has  often 
a  great  deal  of  sand  in  it,  which  must  be  carefully  cleaned  out.  The  best  is  extremely 
soft  and  fine  to  the  touch,  and  sells  for  considerably  more  than  the  common  kind.  If 
carefully  used,  sponges  are  very  durable. 

984.  Black-lead  is  awell^uiowo  substance,  much  employed  for  giving  a  black,  shining 
surface  to  cast-iron  grates,  fenders,  and  other  articles  of  furniture  of  this  kind.  Not- 
withstanding its  name,  it  has  no  connexion  with  the  metal  lead,  nor  is  there  any  lead  in 
its  composition.  It  is,  indeed,  a  mineral  substance  dug  out  of  the  earth  in  many  coun- 
tries, in  lumps,  which  are  reduced  to  powder  when  sold  for  the  use  of  the  chambermaid. 
It  consists  essentially  of  carbon  with  a  little  iron,  and  the  finest  varieties  are  employed 
for  making  the  black-lead  pencils  for  drawing ;  the  best  of  the  latter  kind  is  dug  at  Bor- 
rowdale,  in  Cumberland  ;  but  the  conmion  black-lead  is  found  in  many  other  places ;  a 
good  deal  comes  from  Germany  and  Spain.    There  are  several  qualities  of  it ;  the  heat 
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ia  tlie  chetpest  in  the  end ;  some  is  much  adnltented.  Tbt  goodness  is  known  by  ob- 
serving the  brightness  of  the  polish  it  wiU  give  with  the  least' troable ;  for,  though  many 
things  may  increase  the  apparent  quantity,  there  is  no  known  addition  but  what  must 
impair  this  quality. 

986.  SuljAuTf  MlUd  aUo  brimMUmtt  is  an  extremely  inflammable  substance,  dog  out  of 
the  earth  in  various  countries,  and  considered  as  a  volcanic  production ;  or  it  is  procured 
from  mineral  substances,  of  which  it  is  a  constituent.  The  most  usual  employment  of 
it  in  domestic  economy  is  for  matches,  which  are  made  by  dipping  slips  of  wood  in 
melted  sulphur.  The  sufibcating  property  of  a  brimstone  match  is  well  known ;  but  the 
explanation  of  it  is  not  so,  generally.  When  heat  is  applied  to  sulphur,  it  inflames,  and 
combines  with  the  oxygen  of  the  atmosphere,  forming  an  aoid  gas,  called  sulpkureout 
4Md  gas ;  this  is  the  fume  which  rises  from  a  brimstone  match,  and  which  has  a  sharp, 
snflTocating  smelL  When  this  gas  or  vapour  comes  in  contact  with  water,  the  latter  ab* 
sorbs  it  to  a  considerable  extent,  and  when  the  water  is  saturated  with  it,  it  makes  nU- 
pkun^aeid,  or  oil  of  vitriol,  a  strong  acid  which  has  more  oxygen  than  the  sulphureous 
acid.  The  common  roll  sulpbur  does  not  diflTer  essentially  (being  only  less  pure)  from 
flowers  of  sulphur,  used  as  a  medicine.  Sulphur  is  one  of  the  simple  bodies,  or  ele- 
ments, and  is  therefore  incapable  of  alteration,  although  it  may  combine  with  other 
bodies,  and  thus  form  new  compounds.  It  is  common  for  those  unacquainted  with  a 
little  chemistry,  to  call  by  the  name  of  sulphur,  and  sulphureous,  a  multitude  of  things 
which  have  no  connexion  with  it ;  as,  for  instance,  the  fumes  of  burning  charcoal ;  and 
this  leads  to  absurd  reasoning,  and  to  the  wrong  application  of  terms.  Among  the  fa- 
miliar uses  of  sulphur,  we  may  mention  the  property  which  its  fumes  have  of  bleaching 
straw  bonnets ;  and  it  is  likewise  employed  by  the  cooper.    (See  **  Wine.") 
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966.  Some  knowledge  of  the  nature  of  this  kind  of  ornamental  work,  and  the  processes 
employed  in  producing  it,  is  necessary,  with  a  view  to  preserve  it  in  a  proper  manner, 
and  to  prevent  its  being  damaged  by  wrong  treatment. 

987.  Gilding,  in  general,  may  be  described  as  the  art  of  covering  certain  substances  with 
gold,  either  in  very  thin  leaves,  in  powder,  or  in  amalgam  by  quicksilver,  according  to 
the  material  to  which  it  is  applied,  and  to  the  object  in  view.  Wood,  leather,  paper,  and 
similar  substances,  are  gilded  by  fastening  on  leaves  of  gold  by  means  of  some  cement ; 
but  metals  are  gilded  chiefly  by  a  chemical  process,  called  amalgamation ;  or,  as  has 
latdy  been  discovered,  by  the  action  of  galvanism.  Gilding  on  wood  is  the  most  gen- 
eral, being  used  for  various  mouldings  and  ornaments  in  apartments,  and  on  articles  of 
furniture,  as  chairs,  picture  frames,  dec. 

988.  Gold  has  ruU  only  Ike  advantage  of  a  rich  colour  and  sjdendid  lustre,  but  also  that  of 
wuUierahility  in  the  air,  retaining  its  metallic  appearance  and  beauty  in  all  weathers,  and 
for  an  indennite  length  of  time,  which  is  owing  to  its  property  of  not  rusting,  or  oxyda- 
ting,  by  the  ordinary  causes.  Its  great  value  and  ductility  led  the  ancients,  as  weU  as 
the  moderns,  to  extend  it  into  very  thin  leaves,  for  the  purpose  of  applying  it  to  the  sur- 
faces of  other  bodies,  so  as  to  imitate  the  solid  metal ;  and  it  is  astonishing  to  what  a 
degree  of  thinness  gold  is  extended  by  the  gold-beater. 

989.  Ths  gold  for  this  purpose  miut  be  very  pure,  and  it  is  hammersd  out,  or  be^  after  it 
has  been  rolled  as  thin  as  paper,  by  being  put  between  the  leaves  of  a  book  of  parch- 
ment and  extremely  thin  skins,  called  gold-beaters'  skin ;  the  book  is  then  laid  upon  a 
bkxsk  of  marble,  and  beat  with  a  heavy  hammer.  When  the  leaves  of  gold  are  extend- 
ed to  the  full  size  of  the  book,  they  are  divided,  and  each  portion  is  placed  between  the 
leaves  of  another  book,  which  is  hammered  as  before.  This  process  is  continued  till  the 
requisite  thinness  is  acquired.  The  thinness  of  gold  leaf  is  quite  Surprising ;  it  has  been 
ealculated  that  it4oes  not  exceed  the  jrm^  pi^rt  of  an  inch. 

990.  The  sort  of  gilding  on  wood,  eallei  ougdd,  cannot  be  burnished,  and  is  always  of 
tiie  natural  colour  of  unwronght  gold.  It  has  the  advantage  that  it  may  be  washed  and 
cleaned  with  water,  which  burnished  gold  never  can.  It  is  often  used  for  picture  frames, 
paits  of  furniture,  and  mouldings  of  apartments ;  as  it  stands  the  weather,  it  is  also  em- 
ployed for  out-door  work.  To  gild  in  oil,  the  wood,  after  being  properly  smoothed,  is 
covered  with  a  coat  of  what  is  termed  gold  size,  made  of  drying  Unseed  oil,  mixed  with 
yellow  ochre.  When  this  has  become  so  diy  as  to  adhere  to  the  fingere  without  soiling 
them,  or  is  tacky,  as  the  gilder  expresses  it,  the  gold  leaf  is  laid  on  with  great  care  and 
dexterity,  and  pressed  down  with  some  cotton  wool.  Any  places  that  have  been  missed 
are  covered  with  small  pieces  of  gold  leaf,  and  when  the  whole  ia  quite  dry,  the  ragged 
bits  are  rubbed  oflf  with  the  cotton.  This  is  by  far  the  easiest  mode  of  gilding ;  any 
other  metallic  leaves  may  be  applied  in  a  similar  manner.  Pale  leaf  gold  has  a  green- 
isb-yellow  colour,  and  is  an  alloy  of  gold  with  silver.    Dutch  gold,  which  is  brought  from 
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Holland,  is,  in  faet,  onlj  fsyfer  leaf  ookmred  yeHovr  by  the  ftunea  of  tino.  It  is  modi 
cheaper  than  trae  gold  leaifand  ia  Tory  oaelld  wliere  large  quantities  of  gilding  are  want- 
ed ID  plaoes  where  it  ean  be  defended  ftom  the  weather,  by  being  coTered  with  Tanusb ; 
but  it  changes  colour  if  exposed  to  moisture.  It  is  only  a  cheap  substitute  for  true  gild- 
ing, useful  where  durability  is  not  required,  and  is  that  which  is  used  so  proAisdy  at 
present  in  our  paper  hangings.  SU9^  Up/iB  prepared  in  the  sanM  manner  as  that  of 
gold,  but  it  is  liable  to  tarnish,  except  it  be  well  secured  by  tarnish.  If  covered  with  a 
transparent  yeUow  varnish,  it  has  much  the  appearenoe  of  gold.  Jspsiin«r*«  giUing  is 
where  ornaments  are  drawn  in  gold  upon  jafMnned  work,  and  Is  often  seen  in  folding 
screens,  and  cabinets,  dec.  The  ornaments  are  formed  by  a  oamels*  hair  pencil,  with 
japannere'  gold  size, 'made  by  boiling  linseed  oil  with  gum  animi,  and  a  little  vermilion. 
When  the  sixe  is  nearly  dry,  gold  powder  or  gold  leaf  is  spplied.  It  is  to  be  understood, 
that  in  all  cases  where  gold  has  been  fixed  on  by  means  of  lineed  oil,  it  wiU  bear  being 
washed  without  coming  off. 

991.  BwmtMkeiy  or  water  gilding,  is  mnch  more  diffieult ;  and  as  it  cannot  bear  being 
wetted,  is  only  fit  for  work  to  be  always  kept  within  doora.  For  this  method  of  gilding, 
the  wood  is  first  covered  with  four  or  five  coats  of  whiting  end  stxe ;  and  that  the  gikling 
should  be  perfect,  it  is  necessary  that  there  should  be  a  sufilcient  body  of  whiting.  When 
these  are  dry,  they  are  laid  over  with  a  coat  of  gold  sixe  made  of  Armenian  bole,  a  little 
wax,  and  some  parchment  sixe.  When  the  sixe  is  dry,  a  portion  of  the  surface  is  wett^ 
plentifully  with  dear  water  and  a  soft  brush,  and  a  leaf  of  gold  is  dexterously  applied,  so 
as  almost  to  float  on  the  water,  when  it  instantly  settles  down  and  adheres  to  the  sixe. 
Great  care  must  be  taken  not  to  suffer  any  of  the  water  to  come  over  the  gold,  or  a  stats 
will  .be  produced.  When  the  whole  is  covered  with  gold  leaf,  the  efllect  is  what  the 
gilders  call  mdtt,  or  the  natural  colour  of  gold  not  burnished.  Such  parts  as  are  required 
to  be  burnished  are  rubbed  over  with  a  burnishing  tool  of  a^te.  Ornaments  executed 
partly  matt,  and  partly  burnished,  have  a  very  rich  effect,  which  is  seen  in  most  picture 
frames. 

992.  We  have  stated  that  Immished  gilding  cannot  he  cleaned  vfith  water,  though  oil  gold 
nu^ ;  but  the  matt  portion  of  water  gilding  is  so  like  oil  gold  as  not  to  be  distinguished  by 
an  inexperienced  eye ;  and  it  may  be  very  desirable  to  know,  in  that  case,  bv  which  of 
the  two  processes  it  has  been  executed,  with  a  view  to  cleaning  it  when  soiled  by  flies  or 
otherwise.  This  may  be  ascertained  by  observing  in  some  crack  or  crevice  whether  the 
gold  is  laid  on  a  coat  of  whiting ;  and  if  there  be  no  other  method,  a  small  scratch  with  a 
knife  may  be  made  in  some  unimportant  part  to  ascertain  the  ftict.  On  account  of  the 
impossibility  of  washing  water  gilding  without  injury,  it  is  necessary  to  take  great  care 
to  protect  it  firom  flies,  or  other  causes  of  soiling  it,  particularly  in  the  summer  season,  by 
covering  it  over  with  some  fabric  of  threads  woven  like  a  very  fine  net,  as  it  is  observed 
that  flics  instinctively  avoid  anything  in  the  shape  of  a  net.  ji^rames  which  have  been 
executed  in  water  gilding  are  sometimes  required  to  be  regilt :  this  cannot  be  done  with- 
out taking  off  the  whole  of  the  whiting,  and  commencing  the  process  again,  which  is 
expensive.  When  this  is  done,  the  frames  may  be  either  regilt  in  the  water  or  in  the 
oil  manner ;  and  as  the  last  is  much  the  cheapest,  it  is  sometimes  preferred.  We  have 
observed  that  oil  gilding  cannot  be  burnished. 


CHAPTER  V. 

BXONZINO. 

909.  Bronzing  is  a  method  6f  colouring  wood  or  pUstar  of  Paris,  so  as  to  imHats  hranta* 
First,  the  article  is  to  be  painted  of  a  dark  colour,  suoh  as  bronxe  acquires  when  it  has 
been  very  long  exposed  to  the  air,  or  when  buried  under  ground.  This  colour  is  prodo- 
ced  by  grinding  a  mixture  of  Prussian  blue,  verditer,  and  spruce  ochre,  in  oiL  What  ia 
called  bronae  powder,  aold  in  the  shops,  is  now  to  be  applied,  just  before  the  oil  paint  is 
quite  dry,  to  the  prominent  parts,  where  the  metal  is  supposed  to  have  acquired  some 
lustre  by  being  rubbed  against.  The  bronze  powder  may  be  rubbed  on  by  a  hall  of  cot- 
ton wool,  or  in  a  similar  maimer.  Bronzing  has  the  advantage  of  wearing  well,  kee^ 
ing  clean,  and  giving  effect  to  other  eoloura. 


CHAPTER  VI. 
jAPAWNiwe  Ann  vASHimNo. 


994.  Japanning  is  a  very  hard  kind  of  varnishing  that  derives  its  name  from  being  an 
imitation  of  what  we  see  on  the  cabinets  originally  brought  from  the  island  of  Japan. 

996.  The  true  japan,  as  practised  in  Japan  and  China,  is  produced  by  a  kind  of  liquor  or 
varnish  peculiar  to  those  countries ;  ana  it  is  said  that  it  is  of  a  poisonous  nature,  and 
injurious  to  the  persons  using  it.    It  is  the  juice  of  a  tree  which  has  the  appearance  of 


hAtwjwuno.  941 

eieam  when  it  fsraes  fipom  m  inoiflkm,  bat,  by  mideifoiiig  certain  procettee,  and  being 
mixed  with  oharooal  ^  lampUaelt,  it  becomee  dry,  and  of  a  deep  black.  It  is  then 
polished  and  varnished  with  some  peculiar  oil  raraish,  after  baring  been  sometimes 
painted  and  gilded.  In  whatever  manner  this  japcn  is  prodneed,  it  is  ei^dently  of  very  ex- 
cellent quality,  and  the  Eastern  fhmitare  coTersd  with  it  is  raloable  on  account  of  its 
containing  genuine  specimens  of  the  art  of  decorative  paintinff  in  tbese  countries. 

Formeriy  a  great  deal  of  this  species  of  lackered  or  varnished  ftiraiture  was  brought 
from  Canton  in  China.  Although  it  was  somewhat  infbrior  to  that  of  Japan,  it  was  a 
beautiful  manufbcture,  and,  When  introduced  into  Europe,  was  highly  appreciated  ;  but 
the  improvements  in  our  own  productions  have  reduced  the  quantity  in  demand.  Tliese 
articles  consist  of  magniiloent  folding  screens,  cabinets,  and  other  things  in  daily  use 
among  the  Chinese. 

996.  Our  vamukes  ulM  j^panM,  and  which  are  used  for  tea-4)oards,  tables,  chairs, 
coach  panels,  snuff-boxes,  and  other  articles,  difibr  considerably  from  the  Indian,  but, 
when  well  executed,  are  very  beautiful,  and  generally  much  better  painted.  Japanning 
is  executed  upon  various  substances,  as  metal,  wood,  papier-mach^,  and  leather ;  and 
the  process  variea  in  some  degree,  according  to  the  substances  to  be  covered.  When 
the  substances  to  be  japanned  are  not  perfectly  smooth,  a  ground  is  first  laid  of  strong 
aiae  and  whiting,  in  order  to  obtain  a  perfectly  level  surfoce. 

907.  In  ikejtLpmmid  (m-foanb,  of  which  such  vast  quantities  are  manufoctured  at  Bimv 
ingham,  as  the  sheet  iron  of  which  they  are  made  is  sufficiently  level  and  smooth,  no 
ground  is  necessary,  and  as  the  metal  can  endure  a  process  by  heat  which  other  sub^ 
stances  cannot,  the  mode  of  Japanning  is  diflbrent.  From  the  common  black  japan 
grounds  in  iron  or  copper,  the  woit  is  painted  over  with  drying  linseed  oil,  and  a  little 
lampblack ;  and  when  it  is  moderately  diy,  it  is  pot  into  a  stove  heated  to  such  a  degree 
as  to  change  the  oil  black  without  burning  it.  The  heat  should  be  augmented  slowly, 
and  continued  for  a  long  time,  in  order  to  harden  the  coat  of  japan.  Thi9  kind  requirea 
no  polishing. 

998.  When  MuhtUmeet  not  m$uUie  ere  to  he  matmed,  a  diflerent  proceas  must  be  fol- 
lowed. Here  the  japan  is  composed  of  sheU-lac  dissolved  in  spirits  of  wine,  which, 
when  dry,  forms  an  extremely  hard  coating.  Besides  the  use  of  the  cp-ound  or  priming 
of  siae  and  whiting  mentioned,  another  was  the  saving  of  the  japan ;  but  these  grounds 
are  generaIly<more  or  less  liable  to  crack,  and  are  omitted  in  the  bept  work.  The  colours 
required  are  mixed  with  the  sbell-lac  varnish,  and  sometimes  with  gum  animi,  and  nut, 
or  poppy  oil.  Alter  the  painting  is  completed,  the  whole  again  receives  two  or  more 
eoats  of  shell-lac  varnish,  and  is  then  polished  with  a  rag  and  oil,  dipped  in  tripoli  or 
rotten  stone,  finely  powdered ;  a  cloth,  with  oil  alone,  is  used  to  finish  with.  In  this  way 
the  beautiful  papier-machto  tea-boards  are  japanned  and  painted ;  likewise  snuff-boxes, 
waiters,  dtc.  Heat  is  always  more  or  less  necessary  to  harden  the  japan,  but  except  in 
the  case  of  metals,  it  must  be  sparingly  used. 

999.  Japanninf  ie  eomeHmes  made  to  imitate  tortoUe-shell.  This  colour  is  produced  by 
boiling  together  linseed  oil  and  amber  till  the  oil  becomes  very  thick  and  brown.  The 
more  transparent  parts  of  the  tortoise-sheU  are  imitated  by  first  laying  on,  thinly,  spots 
of  vermilion,  tempered  with  shell-lac  varnish,  or  with  drying  oil.  When  the  vennilion 
is  dry,  the  whole  is  brushed  over  with  the  deep  brown  varnish. 

1000.  A  vamUhfor  wood  that  %nU  reeiat  the  action  of  boiling  water  is  made  in  the  follow- 
ing  manner,  and  is  much  used  in  Russia  for  varnishing  their  wooden  bowls  for  holding 
food :  Boil  a  poimd  and  a  half  of  linseed  oil  in  a  copj^  vessel,  suspending  in  the  oil  a 
small  linen  bag  containing  five  ounces  of  litharge  and  three  ounces  of  minium,  both  pul- 
verised, taking  care  that  the  bag  does  not  touch  the  bottom  of  the  vessel.  Continue  the 
ebullition  till  the  oil  becomes  of  a  deep  brown  colour,  then  take  out  the  bag,  and  substi- 
tute another  bag  containing  a  olove  of  gariic ;  renew  this  garlic  seven  or  eight  times, 
and  put  in  the  whole  quantity  at  once.  Throw  into  the  vessel  a  pound  of  yellow  amber, 
alter  having  melted  it  in  the  following  manner:  To  a  pound  of  well-pnlvenzed  amber 
add  two  ounces  of  linseed  oil,  and  place  the  whole  on  a  strong  fire.  When  the  fusion 
is  complete,  pour  it  boiling  hot  into  the  prepared  linseed  oil,  and  let  the  whole  continue 
to  boil  for  two  or  three  minutes.  Let  it  rest,  decant  the  composition,  and  preserve  it, 
when  cold,  in  well-stopped  bottles.  To  kiy  this  on,  the  wood  must  be  polished ;  and 
first  a  slight  coat  of  some  colour  mixed  with  oil  of  turpentine  must  be  given :  a  coat  of 
the  varnish  is  then  laid  on  with  a  sponge ;  when  this  is  dry,  another  coat  is  given,  and 
so  three  or  four  coats,  aa  may  be  found  necessary,  taking  care  that  one  coat  is  dry  be- 
fore another  is  added. 


CHAPTER  VII. 

LACKiBiire. 

1001.  Lackering  is  a  thin  tamuh  given  to  hraes  work,  such  as  handles  of  locks,  doof 
plates,  dtc.,  to  prevent  their  tarnishing. 

Ha 
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lOOS.  Bratt  uwrl  nuy  It  nUilxrti  in  the  foHowi^  BiuukN  :  tbe  metil  BbonU  be 
just  wanned,  and  the  Tollowiag  lacker  laid  over  it  cTeiJ;  witli  a  loll  brash ;  or  email 
articles  may  be  dipped  in  it.  Put  an  ounce  of  tumurk:,  two  drachma  of  aiuiolto,  and  two 
drachms  of  aaSroD,  into  a  pint  of  alcohol ;  agitate  itoocaaionally  dnriuga  vreek,  and  then 
filler  It  into  a  clear  bottle.  Add  to  thii  three  ounce*  of  clean  aeed-lac,  aitd  ahake  of 
the  bottle  now  and  then  during  a  fortnight. 

1003.  A  Uuker  to  gite  tin,  or  KttieUt  tmtrtd  wtfA  titter  leaf,  cAc  afpearanet  af  hrit. 
Melt,  in  aepaniCe  veoaela,  two  ounces  of  gum-lac  and  eight  ounces  of  amber ;  inix 
them  well  together,  and  add  half  a  pound  of  drying  linseed  oil.  Digeat  in  a  pint  vial 
a  little  saflron  in  half  a  pint  of  oil  of  turpentine ;  atrain  this  liquor.  Bod  add  to  it  Home 
gum  tragacanth  and  anoolto,  finely  powdered.  Mix  this  last  compound  with  the  for- 
mer, and  shake  them  well.  It  is  b;  this  Tamiah  that  lealber  is  made  to  appear  as  if 
gilded,  after  it  bos  been  eorend  witb  ailTer  leaf. 


CHAPTER  Till. 


1004.  General  remarlct. — Before  we  proceed  to  describe  the  Tartooi  articles  naed  ■• 
furniture  in  modem  dwelling!,  a  short  history  of  the  snbjeel,  considered  rather  u  a 
matter  of  taste,  with  some  general  otMervationa,  will  be  requisite,  in  order  to  prepare 
the  reader  for  undentanding  and  appreciating  the  *ariouB  kinds, 

1005.  Out  oijia  in  giciiig  Ikt  faUm^iig  ieeertptiiiiu  ON^  HOodcHte  of  the  lumteliM  fiir- 
mlurt  used  at  present  is,  that  young  housekeepers  nay  acquire,  by  their  means,  such 
a  general  knowledge  of  the  subject  as  will  be  useful  in  enabling  them  to  inquire  after, 
and  10  select,  those  articles  which  are  indispensable.  Not  only  is  tbe  expense  of  fiir- 
itiahing  a  house  so  considerable  that  regard  to  economy  is  deaerring  of  attention,  but 
much  of  OUT  comfort  also  depends  upon  the  selection  being  judiciously  made  in  tbe 
first  instance.  Perhaps  almost  all  the  articles  we  are  about  to  describe  may  be  known, 
in  a  general  way,  to  most  persona,  y*t  it  cannot  but  be  useful  to  have  them  enumera- 
ted, classed,  and  brought  before  us,  in  one  view,  that  attention  may  be  drawtt  to  them 
in  a  precise  and  methodical  manner ;  a  task  which  baa  iK>t  yet  been  performed  in  any 
work  of  this  kind. 

We  may  likewise  observe  that  all  the  woodcuts  of  the  articles  have  been  made  from 
drawings  of  the  different  objects  actually  in  use  and  on  sale  at  the  present  period,  aitd 
not  from  designs ;  consequently,  they  exhibit  the  fonus  now  in  general  use  in  thia 
country. 

1006.  It  aoiM  he  in  rain  to  Utemfl  tracing  the  iiatory  offitnaturc  back  to  liu  rtmatett 
pertodt,  as  there  are  no  materials  fiu  this  purpose ;  but  the  wants  of  man  being  DeaHy 

le  at  all  times,  we  may  easily  imagine  the  geikeral  nature  and  practice  of  thia 
part  of  domestic  economy  in 
the  rudest  ages,  fKnu  what 
we  at  present  perceive  among 
yf  nations  yet  uncivilized. 
7  1007.  Fiomtkediecotery^ 
'  paintiiigt  anJ  teulpttirei  in 
i  UmJiiaUinthtTocluofEgyfl, 
and  from  other  researches, 
we  have  been  lately  made  ac- 
quainted with  much  of  the  do- 
mestic h^ils  of  Uie  ancieM 
Egyptians  ;  and  it  is  as  sor- 
prising  as  unexpected  to  have 
thus  Iwanght  before  us  the 
forma,  at  least,  of  fuinilnre 
of  the  time  of  the  Pharaohs. 
The  decorationa  of  ancient 
furniture  Irequently  consist, 
in  part,  of  what  is  now  termed 
the  groteaque  ttyle  of  oniB- 
ment,  which  is  composed  of 
a  whimsical  introduction  of 
carving  or  painting,  repre- 
senting parts  of  animals  mix- 
ed withfoliage,  and  a  variety 
of  other  objects  in  which  the 
imagination  is  permitted  to 
revel  without  any  regard  to 
probabiUty.     Id  the  late  ex- 
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oellent  work  by  Sir  Gardner  WiBdnson,  on  the  Antiquities  of  Egypt,  we  see,  unong 
many  other  things  copied  from  paintings  on  the  tombs,  representations  of  E^ptian 
furniture  ornamented  m  this  way ;  some  of  the  chairs,  in  particular,  scarcely  differing 
from  those  which  come  from  the  modem  upholsterer.  They  appear  to  have  been 
made  of  costly  wood,  carred,  and  ornamented  with  inlaying  of  ivory,  ebony,  silver,  and 
ether  precious  materials,  a,  Jig,  160,  is  an  Egyptian  chair  from  Wilkinson,  haying  a 
curved  back,  the  seat  formed  of  some  substance  woven,  probably  split  cane,  and  the 
legs  shaped  in  imitation  of  some  animal  with  claws,  precisely  like  those  executed  at 
present ;  it  is  evident  that  the  cabinet-makers  of  that  time  had  acquired  the  art  of 
putting  them  together  so  firmly  as  not  to  require  the  assistance  of  cross-bars,  b  repre- 
sents an  Egyptian  lady  seated  in  a  chair,  nearly  of  the  fonn  of  those  in  a  modem  draw- 
ing-room, c  is  a  fauteuil  carved  in  the  same  style,  and  having  a  stuffed  seat  and  back 
of  printed  potton,  linen,  or  leather,  d  is  a  stool  which  folded  Ske  our  camp  stools,  and 
which  was  much  used  in  their  houses,  often  covered  with  cushions,  e  is  another  stool 
of  a  very  usual  form. 

1008.  There  dan  bt  no  longer  any  do^ht  thai  iheae  fashiona  were  harrowed  by  the  Greeks 
who  visited  Egypt,  though  they  were  afterward  much  improved  by  the  refined  taste  of 
that  remarkable  people.  From  the  Greeks  they  reached  the  Romans,  and  have  de* 
scended  to  us  after  a  period  of  3000  years.  The  custom  of  employing  the  parts  of 
animals  in  the  ornaments  called  grotesque  is,  therefore,  clearly  of  Egyptian  origin,  if 
not  still  more  ancient,  although  the  combination  of  those  with  foliage  and  a  variety  of 
other  objects  is  the  produce  of  the  fine  imagination  displayed  in  the  Grecian  and  Rc^ 
'man  schools. 

1009.  The  term  grotesque  i$  derived  from  the  Italian  gretta^  some  antique  subterra- 
nean chambers  dieoovered  in  Rome  having  been  found  to  have  their  walls  painted  with 
ornaments  in  this  style.  These  had  not  been  originally  built  below  the  surface  of  the 
ground,  but  had  been  buried  by  the  gradual  accumulation  of  soil  from  the  rains  of 
buildmgs.  However  at  rariance  with  troth  and  nature  are  the  combinations  c^ed 
**  grotesques,"  they  have  been  found  to  give  delight  in  all  ages,  the  most  exquisite 
taste  having  been  exercised  in  selecting  and  bringing  together  the  most  beautiful  forms 
of  objects,  although  in  the  most  capricious  manner.  Caprice,  and  even  a  degree  of 
extravagance,  appears,  indeed,  essential  to  this  style,  which  aims  partly  at  exciting 
surprise  by  the  9ddity  and  whimsicality  of  the  inventions.  Still,  it  must  be  acknowl- 
edged that  it  was  practised  by  the  ancients,  and  occasionally  by  the  modems,  under 
the  regulation  of  good  taat»  founded  upon  a  perception  of  the  beauty  of  form. 

1010.  What  we  know  of  ike  fumiiure  uauaUy  called,  antique,  that  is,  of  the  ancient 
Greeks  and  Romans,  is  derived  from  their  sculpture,  and  from  the  classic  writers ;  but 
most  of  all,  from  the  numerous  articles  of  this  kind  dug  out  from  Herculaneum  and 
Pompeii,  now  preserved  chiefly  in  the  museum  of  Portici,  and  displayed  in  various 
magnificent  publications.  From  these  sources  we  leam  that  the  classical  nations  be- 
stowed the  same  care  upon  their  furniture  as  they  did  upon  all  the  other  objects  in 
which  fine  art  was  employed ;  the  same  attention  to  style  being  shown  in  everything 
that  has  come  down  to  us. 

The  employment  of  various  beautiful  and  expensive  woods  in  furniture  is  not  mod- 
em. They  were  much  in  fashion  among  the  Romans  when  luxury  was  at  its  height 
Tables  made  of  them  sometimes  fetched  an  enormous  price.  Cicero  is  said  to  t^ve 
given  a  sum  equal  to  £8000  for  a  single  table  made  of  cypress ;  and  others  are  men- 
tioned as  equally  costly.  They  were  probably  omamented  with  ivory  and  carving. 
Pliny  speaks  in  terms  of  great  coomiendation  of  the  beauty  of  the  maple  wood ;  and  it 
appears  that  the  art  of  veneering  was  known  in  his  time.  No  actual  furniture  of  this 
date  has  been  preserved,  with  the  exception  of  what  is  made  of  metal,  and  which  has 
been  found  in  subterranean  excavations. 

1011.  The  furniture  of  different  periods  has  always  partaken  of  the  general  taste  and 
style  of  decoration  wmch  then  prevailed,  and  it  was,  in  this  respect,  connected  with 
the  architecture  of  each  period :  thus  the  general  forms,  the  mouldings  and  omameiits» 
have  been  derived,  in  a  great  measure,  from  this  source.  We  must  expect  to  find, 
thefefore,  that  the  gener^  decline  of  the  fine  arts  in  Europe,  during  the  later  times  of 
the  Roman  Empire,  affected  this  branch,  until,  at  length,  it  sank  into  the  general  bar- 
barism. Still,  in  those  countries  of  southem -Europe  where  good  taste  was  once  es- 
tablished, traces  of  it  are  still  noticed  by  travellers,  in  the  forms  of  utensils  and  vari- 
ous domestic  articles. 

HISTORY  OF  FURNITURE  IN  ENGLAND. 

1012.  From  the  perishable  nature  of  the  materials,  and  the  vicissitudes  occasioned  by 
the  warlike  and  unsettled  habits  of  ancient  times,  nothing  remains  to  us  of  the  fumW 
tnre  of  those  ages  when  the  nobility  and  gentry  of  England  resided  in  castles  and  em- 
battled mansions.  Where  security  and  defence  were  more  objects  pf  consideration. 
than  domestic  oomfort,  it  is  probable  that  little  attention  was  bestowed  upon  mere  con- 
veniences, and  still  less  upon  ornament  in  household  furniture.    When  decoration  was 
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bestowed  npon  the  flmutore  of  the  greet,  this  was  in  the  Gothie  style  that  QniTeiBany 
preTsiled. 

1013.  It  was  not  untfl  after  the  union  of  the  hovses  of  York  and  Lancaster,  when  the 
kingdom  was  brought  into  a  settled  state,  that  refinement  began  to  be  generaUy  mani- 
fested in  the  system  of  domestic  life.  Henry  YIII..  a  prince  who,  with  all  his  Ihnlta, 
had  a  magnttoent  spirit  and  a  taste  for  the  arts,  employed  Holbein,  daring  the  interrals 
of  his  more  important  avocations,  to  make  designs  for  all  kinds  of  Aimitore,  which,  in 
richness,  far  surpassed  anything  that  had  been  previoosly  seen  in  this  kingdom.  Hot 
beitt  was  bom  at  Basle,  in  1498,  and  was  mstructed  in  the  arts  of  deai|n  by  his  father. 
His  talents  as  a  portrait  painter  are  weQ  known ;  and  he  was  possessed  of  mnch  inven- 
tion, as  may  be  seen  in  his  ornamental  works,  which,  however,  were  in  the  taste  then 
prevailing  on  the  Continent.  He  visited  London  at  the  request  of  Erasmas,  who  reo> 
ommended  him  to  Sir  Thomas  More,  the  portraits  of  whose  family  gained  him  the  pat- 
ronage of  Heniy  VIII. 

1014.  The  best  kind  of  fbmitnre  which  was  ased  by  the  wealthy  in  England  during 
several  succeeding  reigns  was  either  of  Dntch  or  Flemish  workmanship,  or  in  the  style 
of  those  countries,  as  may  be  traced  in  the  paintings  of  the  ohl  masters  which  represent 
interiors.  In  the  oldest  furniture  of  this  kind^  the  legs  of  chairs  and  tables  #ere  straif^ 
hut  decorated  with  turned  ornaments,  and  sometimes  they  were  spiral ;  they  had  always 
cross-bars  to  strengthen  them.  In  the  later  Flemish  more  of  the  seroU-work  was  intro- 
duced ;  the  legs  were  of  rather  lighter  forms,  and  somewhat  carved ;  and  we  perceive 
the  elements  of  the  sort  of  ornament  which  was  afterward  carried  to  such  excess  in  the 
reign  of  Louis  XIV.  **  Flemish  chairs  of  that  time,"  Hunt  observes, "  were  wrought  in 
ebony,  walnut,  cherry-tree,  dec.,  with  high  backs,  and  stuffed  in  one  long  upright  panel, 
or  filled  in  with  wicker-work ;  the  seats  being  also  staflTed,  and  covered  with  costly  kinds 
of  materials,  as  various  as  their  shapes.  To  those  may  be  added  low  ann-chairs,  taste* 
Ailly  turned,  and  carved  in  ebony,  enriched  with  ivory  knobs  and  inlayings,  chiefly  of 
Italian  or  Flemish  manufacture,  with  cushions  or  pillows  on  the  seats.  Besides  these, 
there  were  some  little  gilt  chairs  for  women ;  and  long  seats,  with  backs  and  arms,  re- 
sembling in  form  the  ancient  settle,  and  holding  several  persons,  were  also  much  in  use.'* 
"  But,  in  this  period,"  observes  the  same  writer,  **  the  splendour  of  the  coverings  of  ta* 
bles  amply  compensated  for  the  rudeness  and  simplicity  of  the  work  so  concealed ;  the 
most  elaborate  embroidery,  wrought  on  the  finest  grounds,  velvets  and  satins  fringed 
with  gold  and  silver,  Turkey  carpets,  and  the  choicest  tapestry,  wen  devoted  to  these 
purposes.*'  To  this  we  may  add,  that  this  furniture  is,  in  general,  but  little  adapted  for 
comfort,  and  has  not  much  of  form  to  recommend  it,  as  for  as  use  and  convenience  are 
considered.  The  backs  of  chairs  almost  upright,  sloping  very  little,  are  inconvenient ; 
they  are  generally  heavy  and  clumsy ;  and,  though  often  loaded  with  carving,  this  is  sel* 
dom  yery  tasteful  in  design,  and  usually  coarse  in  ezecation.  (See  examples  of  them 
in  Section  VIII.,  Chap.  X.,  "Chairs  and  Seats.") 

In  many  articles  of  fomiture,  as  in  cabinets,  this  clumsiness  often  ammmts  almost  to 
barbarity,  notwithstanding  the  general  rich  effoct  produced  by  the  carver ;  and  the  work- 
manship of  the  mere  cabinet-maker  is  usually  of  a  very  inferior  description. 

1016.  In  our  observations  on  architecture,  we  have  already  observed  that  it  was  in 
the  reign  of  Henry  VIII.,  and  soon  after  the  Reformation,  that  the  ancient  Roman  ar- 
chitecture began  to  be  introduced  into  this  oountiy,  and  to  supersede  the  Gothie,  which, 
previously  to  that  time,  had  been  universal  in  Europe.  But,  at  first,  both  these  styles 
were  mixed  together  in  a  very  rude  manner :  this  was  not  peculiar  to  England,  but  was 
borrowed  from  Italy,  where  the  same  practice  had  kmg  prevailed,  and  had  produced,  at 
last,  what  has  been  termed  the  cmque  cento  style.  Notwithstanding  the  numerous  faults 
and  absurdities  of  this  unnatural  mixture,  and  the  gross  and  dumsy  designs  prodoced 
by  it,  there  were  frequently,  in  the  details,  much  taste  and  knowledge  of  form  in  parts 
— the  natural  result  of  the  assistance  of  able  sculptors,  who  were  weU  versed  in  the 
study  of  design,  and  who  had  made  good  nse  of  the  various  remains  of  antique  sculp- 
ture and  painting  which  decorate  those  edifices  that  had  escaped  the  ravages  cmT  war  and 
time.  Thus,  in  the  cinque  cento  there  is  often  mnch  to  admire,  althongh  we  cannot  ap- 
prove of  it  as  a  whole. 

1016.  We  have  stated  that  the  style  of  design  In  fhmiture  has  always  kept  pace  with 
that  of  the  architecture  of  the  period,  the  mouldings  and  ornaments  being  derived  from 
that  art.  Thvs,  when  Ctothic  architecture  was  prevalent  here,  the  fomiture  was  deco^ 
rated  with  ornaments  to  be  found  in  Gothic  buildings ;  on  the  revival  of  Grecian  archi- 
tecture in  Europe,  the  furniture  partook  of  the  change ;  it  was  then  allwd  to  the  mere- 
tricious and  mixed  style  above  mentioned,  from  wtdch  was  borrowed  the  twisted  col- 
nmn,  and  the  fonciful  but  rich  carvings  of  foliage  with  grotesque  animals,  copied  partly 
firom  the  antiqne,  partly  fhnn  modem  Italian,  and  partly  from  the  Gothic.  Though  thera 
scarcely  exists  at  this  time  any  English  furniture  of  the  time  of  Henry  VIII.,  yet,  on  the 
Continent,  there  is  abundance  of  the  age  of  Francis  I.  of  France,  who  was  his  contempo- 
rary ;  and  it  is  frequently  remarkable  for  its  quaint  carvings  in  oak,  often  displaying 
mich  taste  and  boldness  of  execution. 
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1017.  In  the  sncceedaBg  iieriods,  down  to  the  time  of  Queen  Elisabeth,  the  fashion  of 
furniture  was  nearly  of  the  kind  above  described.  Elizabeth  waa  herself  fond  of  gor* 
geous  and  magniiioent  dispiay,  with  little  of  gopd  taste.  There  are  but  few  remaioB  of 
aetual  furniture  used  in  England  at  this  time ;  some  genuine  examples,  howoTer,  have 
been  engraTod  and  pohliahed  by  Shaw  and  other  antiquaries.  But  it  is  not  easy  to  as- 
certain aocorately  the  dates  of  what  has  been  so  preserved ;  and  much  of  it  was  brought 
from  Holland,  Flanders,  Germany,  and  other  parts  of  Europe.  What  was  made  in  those 
eountries,  which  produced  so  many  able  painters  in  the  Netherlands,  was  superior  to 
what  our  artificers  ooold  supply  at  a  time  when  the  fine  arte  were  in  a  very  low  state  in 
England. 

1018.  Of  ancient  English  bedsteads  of  the  time  of  Queen  Elizabeth,  or  the  few  soc- 
oeeding  reigns,  a  few  remain.  (One  is  represented  amon^  oar  wood-cuts  of  furniture.) 
Oocasional^  some  bedsteads  in  the  aame  style  are  now  unported  firom  the  Continent, 
to  supply  the  fashioiwble  demand  for  this  species  of  furniture.  They  are  massive,  hut 
elumsy,  though  generally  enriched  with  much  carving  in  oak ;  in  the  most  superb,  the 
bed-posts  are  veiy  highly  ornamented.  The  head-board  extends  to  the  canopy,  and,  to- 
gether with  the  latter*  is  covered  with  carved  work ;  in  some  there  were  secret  phices 
for  concealing  money  and  other  treasures.  The  bed-frame  was  low,  and  the  curtains 
and  valances  usuaUy  of  thick  stuffs ;  the  whole,  with  the  ornaments,  causing  a  great 
coUeotion  of  dust,  that  disagrees  extremely  with  our  present  ideas  of  comfort  and  cTean- 
Uness.  It  wouki  be  oanying  the  love  of  ancient  things  too  far  to  bring  such  again  into 
general  use :  and  aiamptes  of  them  are  valuable  chiefly  as  elucidating  the  hiiBtory  of 
ancient  manners. 

1019.  If  we  are  to  understand  bv  the  term  *'  Elizabethan  style,'*  so  much  used  at 
present,  the  style  of  architecture  and  furniture  executed  in  this  country  during  the  reign 
of  Queen  Elizabeth,  we  perceive,  from  what  remains  to  us  of  that  period,  that  it  con- 
sisted chiefly  of  the  rude  and  incongruous  mixture  we  have  mentioned ;  and  this  is  not, 
as  we  have  ahown,  peculiar  to  England,  but  is  to  be  seen,  somewhat  modified,  in  works 
of  the  same  date,  in  Italy,  France,  Germany,  and  the  Low  Countries.  The  practice 
of  Gothic  architecture,  as  well  as  the  revival  of  the  antique,  preserved  a  taste  for  orna- 
mental sculpture,  which  was  more  or  less  diflfused  among  our  artificers ;  and  we  find  in 
the  domestic  edifices  of  that  time,  even  of  the  inferior  kmd,  as,  for  example,  in  the  ^- 
Ues,  doorsy  and  windows  of  the  timbered  houses,  ornamenta  carved  in  wood,  in  which 
are  evident  traces  of  the  Gothic  i  in  mansions  of  importance,  as  in  manor-houses,  there 
are  attempts  to  imitate  the  then  newly-introduced  Roman  architecture  borrowed  from 
Italian  architects,  by  whom  it  had  been  corrupted  and  debased.  Yet,  notwithstanding 
the  general  bad  taste  of  the  style,  parta  had  evidently  been  designed  originally  by  men 
of  tsJent ;  and  a  certain  spirit  and  beauty  of  line  is  infused  in  the  ornamental  parts, 
which  can  never  be  expected  except  from  those  who  learn  to  draw  and  compose ;  thus 
we  see  a  strange  mixture  and  contrast  between  the  powera  of  the  artist  and  the  absurd- 
ity of  the  prevailing  taste  and  faahion. 

1020.  The  desire  of  discovering  something  national  to  which  great  merit  can  be  at- 
tached, we  have  reason  to  think,  has  induced  many  of  our  architects  and  amateure  of 
the  present  day  to  assign  qualities  to  the  architectural  productions  of  Queen  Elizabeth's 
time,  not  discoverable  by  those  untinctured  with  this  feeling ;  and  admitting,  as  we  do, 
that  the  vestiges  of  good  art  are  oilen  discoverable  in  them,  the  style  is,  after  all,  more  in- 
teresting on  account  of  its  historical  aasociations  than  deserving  of  imitation  or  adop- 
tion as  national ;  and  we  should  no  more  wish  to  see  Elizabethan  architecture  or  furni- 
ture perpetuated  than  Elizabethan  costume  in  dress. 

1021.  We  have  observed  that  some  diflference  of  design  is  observable  in  the  old  fur- 
niture of  difierent  countries  of  Eurepe  corresponding  to  that  of  their  architecture.  Thus, 
the  articles  originally  brought  from  China  and  Japan  are  remarkable  for  tbeir  peculiar 
paintings,  vam^es,  and  guding.  The  ancient  furniture  of  Ita^will  be  found,  by  those 
who  pay  much  attention  to  this  subject,  to  vary  from  that  of  Flandera  and  Germany. 
The  Italian  cabinets,  particularly  those,  of  Florence,  are  often  distinguished  by  their  be- 
ing ornamented  with  what  is  termed  Pi€tra  dura,  which  consists  of  the  figures  of  fruit, 
flowere,  butterflies,  and  similar  otajects,  formed  of  coloured  marbles  inlaid,  of  which  there 
is  a  manufactory  at  Florence,  belonging  to  the  Grand-duke  of  Tuscany.  The  Spanist^ 
and  Portuguese  are  somewhat  diflTerent  from  both ;  but  this  difference  cannot  be  readily 
perceived*without  an  accurate  critical  examination.  Those  who  wish  to  study  it  may 
have  an  opportunity  of  aeeing  specimens,  imported  from  each  of  those  countries,  in  the 
show-rooms  of  Mr.  Pratt  of  Bond-street,  so  well  known  by  his  attention  to  ancient  ar- 
mour, as  well  as  in  other  collections  made  by  dealers  in  London,  who  devote  their  time 
to  this  branch. 

Cabinets  were  among  the  most,  curious  and  ornamental  articles  of  ancient  fhmiture ; 
and  upon  them  wsvs  frequently  expended  all  that  the  art  of  carving  and  inlaying  was 
then  capable  of  effecting.  Th^y  were  used  as  depositories  for  plate,  china,  coins,  medr 
als,  cunosities  of  various  kinds,  and  other  precious  articles  for  show  or  use.  The  inte^ 
nor  waa  fitted  up  with  various  drawers  and  cells,  and  sometimes  contained  conce^e4 
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places  for  money  or  jewels,  while  the  exterior  displayed  ornamental  hinges,  escutcheons, 
panels,  with  angle  and  other  omameots. 

1022.  During  the  luxurious  reign  of  Lcuit  XfT.,  when  so  much  encooragement  was 
given  to  the  fine  arts  in  France,  they  could  scarcely  be  said  to  exist  in  England ;  and 
out  of  the  cinque  cento  or  arabesque  ornament  of  the  time  of  Francis  I.  was  gradually 
produced  a  peculiar  species  possessed  of  considerable  originality,  though  extravagant, 
and  which  has  ever  since  maintained  its  ground  under  the  term  "  style  of  Louis  Qua- 
torze."  Although  this,  like  other  modem  styles,  had  borrowed  something  from  the  an> 
tique,  it  is  remarkably  distinguished  from  it ;  and  it  aflfeeted,  in  parttcolar,  the  almost 
constant  employment  of  graceful  curved  lines,  with  great  luxuriance  of  foliage  in  fine 
bold  relief 

1023.  Although  the  old  French  furniture  cannot  be  held  up  as  exhibiting  examples  of 
refined  taste,  yet  it  was  gay  and  lively,  and  well  calculated  for  the  purposes  of  the  osten* 
tatious  display  of  wealth ;  and  having  been  designed  and  executed  by  persons  conver- 
sant with  the  fine  arts,  though  of  the  French  school,  much  of  it  is  at  least  pleasing  in 
form ;  while  the  quantity  of  gilding,  and  of  all  kinds  of  painting  and  showy  materials, 
place  it  in  strong  contrast  with  the  sombre  works  in  oak  and  other  woods  of  the  prece- 
ding times,  which,  however,  are  by  no  means  destitute  of  merit 

1024.  TKe  history  of  fwmturt  in  France  eorrespondt  viih  thai  of  fAe  Jbie  arU  in  thai 
country :  and  under  Louis  XV.  some  little  change  is  traceable :  the  foliage  ornament  be- 
came more  delicate  and  of  greater  intricacy ;  and  during  the  reign  of  Louis  XVI.,  the 
attention  which  began  to  be  paid  to  the  stady  of  the  antique  wrought  an  alteration  very 
sensible  upon  all  designs  in  the  decorative  arts.  The  cabinets  of  the  time  of  Louis  XYL 
have  a  character  which  enables  critical  collectors  easily  to  distinguish  them.  But  the 
great  poUtical  revolution  produced  an  entire  change  in  the  whole  of  this  department. 
Old  forms,  as  well  as  old  customs  and  manners,  were  rejected,  and  the  severely  classic 
cal  became  for  a  time  the  order  of  the  day,  in  fhrniture  as  in  costume.  The  result  was 
extraordinary.  All  that  species  of  taste  which  had  been  so  much  cultivated  in  the  pre- 
ceding times,  and  which  had  become  peculiarly,  and  almost  exclusively,  French,  was 
banished,  and  the  purely  antique,  or  Greek  and  Roman,  was  substituted.  The  French 
artists  likewise  carried  this  to  a  high  degree  of  perfection,  and  the  designs  of  Pereier 
and  Fontaine,  with  others  of  the  same  school,  must  be  still  looked  up  to  as  possessed 
of  excellence  perhaps  not  equalled  elsewhere.  The  refined  taste  of  these  artists  was 
somewhat  perverted,  or,  rather,  wrongly  directed,  by  their  patron  Bonaparte,  whose 
love  of  ostentation  preferred  the  gorgeousness  of  the  Roman  emperors  to  the  simplicity 
of  the  Greek.  Of  late,  the  styles  of  Francis  I.  and  Louis  XIV.  have  been  again  revived 
in  France ;  and  old  French  furniture  of  all  kinds,  which  some  years  ago  was  almost 
thrown  away,  and  might  have  been  purchased  for  a  trifle,  is  now  eagerly  sought  after 
and  preserved  ;  and  its  being  copied  and  imitated  gives  employment  to  the  skilful  arti- 
sans of  the  present  day. 

1025.  But  to  return  to  the  history  of  furniture  in  this  country.  Little  is  known  of  Eng- 
lish furniture  during  the  troublesome  times  that  succeeded  the  reign  of  Queen  Elisabeth. 
Notwithstanding  the  number  of  old  mansions  that  exist  in  England,  only  a  small  part  of 
the  furniture  of  the  same  date  as  the  buildings  exists,  owing  to  the  destruction  occasion- 
ed by  the  civil  wars,  the  frequent  change  of  proprietors,  with  the  alterations  produced 
by  fashion. 

The  introduction  of  mahogany  as  a  material  produced  a  considerable  change  in  this 
part  of  domestic  economy.  The  beauty  of  its  colour  and  grain  was  such,  that  it  did  not 
appear  to  require  so  much  enrichment  by  carving ;  and  the  bright  polish  which  it  admit- 
ted of  caused  it  to  be  preferred  to  every  other  wood  :  hence  wp  find  our  notable  house- 
wives, from  1760  to  1800,  priding  themselves  upon  the  lustre  of  the  mahogany  produced 
by  frequent  nibbing.  The  use  of  cloth  made  of  horse-hair  for  mahogany  chairs  then  be- 
came general.  Tables  were  made  exceedingly  plain,  and  the  carver  was  scarcely  em- 
ployed, his  occupation  being  afterward  nearly  destroyed  by  the  invention  of  composition 
and  plaster  ornaments  for  buildings.  Some  of  the  latest  furniture,  peculiarly  English, 
where  carving  was  in  use,  may  be  seen  in  the  designs  published  by  Chippindale,  which 
are  partly  in  the  French  style :  after  that,  the  cabinet  work  of  this  country,  as  far  as  re- 
gards taste,  fell  into  the  lowest  stage  of  insipidity. 

1026.  With  the  view  of  endeavouring  to  reform  this  wretched  condition  into  which  tku 
branch  of  art  had  sunk  among  us,  Mr.  Thomas  Hope  employed  a  part  of  his  pnnoely  for- 
tune in  filling  his  house  in  London  with  furniture  of  a  very  superior  kind,  all  of  which 
was  designed  and  executed  in  this  country.  To  supply  some  models  for  improving  the 
taste  of  the  cabinet-makers  and  upholsterers,  as  well  as  that  of  the  public,  he  afterward 
caused  the  whole  to  be  very  accurately  drawn  and  engraved,  and  they  were  published 
hi  a  folio  volume  in  1807.  In  this  work  he  describes  the  lamentable  condition  in  which 
he  found  this  branch  of  the  useful  and  fine  arts ;  and  we  cannot  do  better  than  quote 
from  the  **  Introduction"  to  this  work  ^gmid  observations  illustrative  of  Mr.  Hope's  views : 
"  Each  of  the  diflferent  articles  of  household  furniture,  however  simple  be  its  texture, 
and  however  mean  its  destination,  is  capable  of  uniting  to  the  more  essential  requisites 
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of  Utility  and  tsomflnrt,  for  wliich  it  is  most  immediately  framed,  and  with  which  it  can, 
oonaequently,  on  no  aocoant  dispense,  a  certain  namber  of  secondary  attributes  of  ele- 
gance and  beauty,  which,  without  impeding  the  chief  purpose  of  the  object,  may  enable 
its  shape  and  accessories  to  afford  additional  gratification  both  to  the  eye  and  to  the  im- 
agination." 

"  Almost  "every  one  of  these  mrioos  articles,  howerer,  abandoned  till  very  lately,  in 
this  country,  to  the  taste  of  the  sole  upholder,  entirely  ignorant  of  the  most  familiar  prin- 
ciples of  visible  beauty,  wholly  nninstrected  in  the  simplest  rudiments  of  drawing,  or,  at 
most,  only  fraught  with  a  few  wretched  ideas  and  trivial  conceits,  borrowed  from  the 
worst  models  of  the  French  school  of  the  middle  of  the  last  century,  was  Wi  totally  des- 
titute of  those  attributes  of  true  elegance  and  beauty,  which,  though  secondary,  are  yet 
of  such  importance  to  the  extension  of  oar  rational  pleasures.  Furniture  of  every  de- 
scription, wrought  by  the  most  mechanical  processes  only,  either  renuiined  absolutely  void 
of  all  ornament  whatever,  or,  if  made  to  exhibit  any  attempt  at  embellishment,  offered 
in  its  decoration  no  approach  towards  that  breadth  and  repose  of  surface,  that  distinct- 
ness and  contrast  of  outline,  that  opposition  of  plain  and  of  enriched  parts,  that  harmony 
and  significance  of  accessories,  and  that  apt  accord  between  the  peculiar  meaning  of 
each  imitative  or  significant  detail,  and  the  peculiar  destination  of  the  main  object  to 
which  these  accessories  belonged,  which  are  calculated  to  afllbrd  to  the  eye  and  mind 
the  most  lively,  meet  permanent,  and  most  unfading  enjoyment.  The  article  only  be- 
came, in  consequence  of  its  injudicious  appendages,  more  expensive,  without  becoming 
more  beautiful ;  and  such  remained  the  insipidity  of  the  outline,  and  the  unmeaningness 
of  the  embellishments,  aven  in  the  most  costly  pieces,  that  generally,  even  long  before 
the  extreme  insolidity  and  flimsiness  of  their  texture  oould  induce  material  injury  in 
them  from  the  effects  of  regular  wear  and  tear,  the  inanity  and  sameness  of  ^eir  shapes 
and  appendages  ahready  completely  tired  the  eye  and  mind,  and  left  these  no  other  means 
to  escape  from  the  weariness  and  the  disgust  which  they  occasioned  than  an  instant 
change  for  other  objects  of  a  more  recent  date  and  a  more  novel  construction.  Thus 
all  those  sums  and  all  that  labour  were  wasted  upon  ever-varying  objects  of  transient 
whim  and  puerile  fashion,  which,  by  being  employed  in  the  formation  and  in  the  pur- 
chase of  objects  of  kisting  perfection  and  beauty,  might  have  increased  in  endless  prog- 
ress the  opulence  of  the  individual  and  the  wealth  of  the  community." 

'*  If  any  one  felt  a  desire  to  decorate  his  habitation  with  furniture  of  superior  elegance 
of  form  and  of  design,  unable,  from  the  infrequency  of  the  demand,  and  from  the  conse- 
quent inability  of  the  artificer,  to  get  any  such  wrought  at  home,  he  was  obliged  to  pro- 
cure it  from  abroad.  Often,  at  a  great  expense,  he  would  only  obtain  the  refuse  of  for- 
eign manufactures ;  and  even  where  he  succeeded  in  importing  the  choicest  productions 
of  continental  industry,  these  only  served  to  discourage  our  own  artists,  to  diminish  the 
balance  of  trade  in  our  favour,  and,  by  a  tacit  acknowledgment  of  our  inferiority  in  the 
arts  of  elegance  and  taste,  to  raise  the  pride  of  foreigners  at  our  expense."  Mr.  Hope 
adds,  that,  by  adopting  in  his  own  case  a  style  of  furniture  that  should  employ  the  tal- 
ents of  the  "  professor  of  the  more  liberal  arts,  the  draughtsman,  the  modeller,  the  painter, 
and  the  sculptor,"  he  wished,  by  a  successful  example,  to  entice  the  wealthy  to  appreci- 
ate the  charms  of  art,  and  divert  a  large  portion  of  their  opulence  from  being  wasted  in 
objects  of  mere  trivial  amusement,  instead  of  being  expiended  in  those  of  durable  and 
solid  gratification ;  and,  by  a  patriotic  encouragement  and  improvement  of  our  artists 
and  manufacturers,  enable  the  lover  of  elegant  refinement  to  procure  at  home  those  ob- 
jects of  superior  design  and  execution  which  heretofore  he  was  obliged  to  obtain  from 
abroad.  Mr.  Hope  possessed  some  knowledge  of  drawing,  and  he  made  the  designs  for 
the  furniture  which  he  procured  to  be  executed,  and  which  are  engraved  and  published 
in  the  work  above  mentioned.  The  style  which  he  adopted  is  nearly  that  which  was  in 
fashion  in  France  at  the  time,  and  in  the  invention  of  which  Percier  and  Fontaine,  and 
other  French  architects  and  designers,  had  so  much  share.  It  was  founded  chtefly  upon 
classical  forms,  such  as  are  to  be  met  with  in  antique  remains,  adapted  as  nearly  as 
possible  to  modem  wants  and  usages ;  and  sueh  was  the  difficulty  which  he  met  with 
in  following  out  his  idea,  and  such  was  the  state  of  this  branch  of  the  art  in  England  at 
that  time,  that  he  observes,  "  Throughout  this  vast  metropolis,  teeming  as  it  does  with 
artificers  and  tradesmen  of  every  description,  I  have,  after  the  most  laborious  research, 
only  been  able  to  find  two  men  to  whose  industry  and  talent  I  could  in  some  measure 
confide  the  execution  of  the  more  complicate  and  more  enriched  portion  of  my  designs ; 
the  fsnx  a  bronzist,  and  a  native  of  France ;  the  other  a  carver,  born  in  the  Low  Coon- 
tries  I  need  not  add  how  slow  and  tedious  this  scarcity  of  workmen  has  rendered  the 
completion  of  my  little  collection."  It  was  at  length,  however,  completed  ;  and  the 
novelty  and  beauty  of  the  style  soon  had  much  of  the  beneficial  effect  which  Mr.  Hope 
anticipated.  By  the  opportunity  which  be  afforded  of  viewing  this  superb  collection, 
the  taste  of  the  public  was  somewhat  improved,  and  the  manufacturer  was  etimulated 
to  procure  the  means  of  imitating,  in  some  degoj^  at  least,  the  example  set  before  him. 
It  must  be  remarked,  however,  that  Mr.  Hope'srlste  and  knowledge  of  design  in  furni- 
ture, though  superior  to  what  previously  existed  here,  were  far  from  being  perfect ;  and* 
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with  much  that  was  excoUentt  tbe  ttyhB^  tf  •tnoUy  a^Hiered  to,  was  soarcely  adapted  te 
general  use.  It  was  too  much  limited  to  the  okMsioal  stjrle  wbioh  be  aiqasd  at ;  aad, 
even  io  that  Yiew,  it  contained  somewhat  of  repetitioot  u  must  almost  alwajs  be  ex- 
pected when  the  whole  prooeeds  from  a  single  mind ;  hot  it  is  only  justice  to  Mr.  Hope 
to  state,  that  he  was  aware  of  this  difficulty  and  objection,  and  offers  his  labours  to  the 
student  in  the  arte,  not  as  models  for  mere  senrile  copying,  but  to  show  bow,  by  apply- 
ing to  the  same  sources  from  which  be  drew  his  ideas,  a  new  line  of  art  might  be  open- 
ed, capable  of  endless  improYeroent.  It  must  be  admitted  that  an  immense  debt  of 
gratitude  is  du^  tXi  the  memory  of  Mr.  Hope  for  this  noble  example  of  the  ntode  in  which 
a  man  of  fonune  may  benefit  and  improve  society,  by  refinlDg  taste  and  furnibhing  em- 
ployment to  jAe  industrious.  It  had  at  once  the  efiect  of  producii^  a  complete  revolu- 
tion in  our  furniture,  which  from  that  time  has  been  improfed  ia  a  very  great  degree. 


CHAPTER  IX. 


vaasaifT  stylb  of  rusNXTuaa. 


WrrB  respect  to  the  style  of  ftimHure  in  tehiea  at  the  pireseat  time  in  this  coontiy, 
it  is  difficult  to  say  what  it  is,  and,  indeed,  it  does  not  admit  of  any  aeonrate  deseripCton. 
The  classical  style  of  Pereier  and  Fontaine,  and  we  may  add  that  of  Mr.  Hope,  the  Ftenw 
ish  or  Eliaabethan,  that  of  the  time  of  Fmncis  I.,  that  of  Louis  Quatone  (see  exaroptoi 
of  chairs  in  each  of  these  styles,  m  Sect.  VIII.,  Chapter  X.),  the  Gothic,  and  esrea  the 
Chinese,  have  aQ  lent  their  aid  to  supply  ideas ;  and  this  braneh  has  been  s»  mueh  fan- 
proved  since  Mr.  Hope  commenced  his  reform,  that,  instead  of  the  extreme  paucity  of 
latent  of  which  he  complained,  we  now  possess  a  fbw  able  designers  and  carvers  who 
are  chiefly  in  the  emplojrment  of  our  firet  upholsterers.  At  the  preeent  moment,  how* 
ever,  the  strictly  classical  style  is  not  in  vogue,  probably^  in  a  g1«at  measaie,  from  the 
same  kind  of  difficulties  experienced  by  Mr.  Hope,  and  its  consequent  expense.  It  is  a 
character  of  the  present  period  to  possess,  in  particular,  the  levivtf  of  two  styles  w^ch 
had  been  for  many  yeara  laid  aside ;  namely,  that  of  Louis  Quatorae,  and  that  now  call- 
ed Elizabethan,  each  of  which  will  demand  a  few  farther  observations. 

1027.  Tkt  9tMU  of  Lmu»  Quatarze  w  htmen,  as  we  have  stated,  by  its  abundance  of 
light  ornamental  scroll-Work  and  foliage.  Its  elegance  of  form,  though  not  of  the  first 
onler,  together  with  its  admission  of  every  speeies  of  enrichment,  as  carving,  gilding, 
painting,  inlaying,  with  coverings  of  the  richest  silks,  velvets,  and  the  choicest  stofib, 
admirably  adapt  it  for  the  modem  drawing-room.  Certainly  no  kind  of  furniture  equals 
it  in  the  general  splendour  of  appearance ;  and,  at  the  same  time,  all  the  decorative  part 
is  of  such  a  quality  that  it  can  be  executed  by  artisans  of  the  second  and  third  grades ; 
the  figure,  which  demands  the  first,  being  tery  seldom  introduced.  Hence  its  cost  is 
ranch  less,  in  proportion  to  its  show,  thsn  where  artists  of  greater  skill  are  required. 

1028.  On  the  style  unuUly  called  Elisahetkan,  including  that  of  Franeis  I.,  and  the  Flem- 
ish, we  have  already  made  some  remarks  in  our  "  History  of  Furniture."  Notwith- 
standing the  influence  of  fbshion,  and  taste  for  novelty,  which  are  apt  to  warp  our  judg- 
ment, it  is  impossible  seriously  to  admire  this  style  in  genuine  examples ;  and  we  have 
already  alluded  to  ita  general  coarseness  and  clumsiness  of  form,  and  want  of  adaptation 
to  its  use,  slthough  occasional^  it  is  rich  in  effect,  and  interesting  through  a  certain  as- 
sociation of  ideas.  It  is  curious  to  observe  the  steps  by  which  certain  styles,  obsolete 
for  So  many  years,  have  been  revived  and  brought  again  into  fashion.  At  first  this  was 
a  subject  merely  of  antiquarian. research,  which  was  made  interesting,  not  merely  by 
ooUecting  ancient  articles,  but  by  repairing  and  restoring  some  of  them  to  their  pristine 
appearance.  Some  apartments  in  ancient  mansions  remaining  entire,  these  were  after- 
ward supplied^  ancient  furniture,  together  with  lestiNrations  and  imitations  of  these. 
Next,  sEemms  individuals  went  so  fkr  as  to  build  houses  in  the  style  of  the  olden  tunoy 
the  apartments  of  which  demanded  that  the  Ihrnitilre  should  conrespond.  These  ap- 
peared as  novelties ;  and  the  contrast  between  the  ricii  furniture  of  the  aneient  period, 
and  the  plainness  of  the  existing  style,  recommended  them.  By  degrees  this  got  into 
fashion,  which  is  CYerything  to  the  many. 

We  must,  howsYer,  in  justice  to  our  readers,  remark,  that  all  thia  has  arisen  from  the 
incessant  desire  for  variety,  which  the  existing  skill  of  our  artist  is  yet  unable  to  satisfy'; 
and  hence  recourse  must  frequently  be  bad  to  copying,  rather  than' to  iuYonting,  and  to 
rBViving  old  and  obsolete  forms,  which,  though  bad,  have  a  kind  of  novelty  merely  be- 
cause they  had  been  foivotten.  We  cannot  conceive,  however,  that  this  species  of  taste 
can  last ;  it  will  some  Ay  have  its  crisis,  when  art  shall  have  improved  among  us ;  and 
we  cannot,  therefore,  recommend  laying  out  large  snms  in  the  execution  of  what  will, 
we  apprehend,  ultimately  be  oonsidmed  as  demonstrative  of  an  obliquity  of  taste.  But 
we  are  aware  how  nearly  useless  it  is  to  decry  a  fashion  at  ita  height. 

1029.  It  may  be  yruffet  to  state,  beca^  it  is  not  generally  undenoood,  in  what  way 
our  shops  sre  filleu  with  ancient  furniture,  to  satiafy  the  present  demand ;  and  there  are 
rnaoy,  no  doabt,  who  imagiae  that  in  purotaasing  these  they  are  obtaining  genuine  ex- 
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amplw  of  what  wen  used  by  out  anoeston.  The  fact  is,  as  we  haye  already  observed, 
that  very  little  really  English  old  famiture  remains ;  and  what  does  exist,  is  now  care- 
fitUy  preserved,  and  scarcely  ever  comes  into  the  market.  The  old  fiimitare  seen  so 
abondantly  at  the  upholsterers  and  brokers,  aa  also  at  auctions,  is  imported  from  the 
Continent.  Persons  are  sent  over  to  tmvel,  and  to  penetrate  even  into  obscure  places 
in  Holland,  Flanders,  Germany,  and  other  parts  of  Europe,  in  search  of  these  treasures, 
where  they  still  exist  in  their  original  state ;  and  these  are  brought  over  almost  ia  shij^- 
loads.  What  is  portable  is  frequently  carried  and  soU  ss  it  is ;  but  a  mat  deal  is  ta- 
ken to  pieces,  and  only  the  carved  and  ornamental  parts  conveyed.  These  are  pur- 
chased at  salee  by  our  cabinet-makers,  who  dissect  them,  and  make  up  the  parts  into 
articles  adapted  to  our  vraats  and  customs,  skilfully  inserting  the  old  carving,  so  as  to 
make  Uie  whole  resemble  an  original  piece  of  furniture.  In  these  reoomposiflons,  con- 
siderable skill,  and  often  taste,  are  employed ;  the  most  uncouth  pieces  are  rejected,  or 
placed  so  as  to  strike  chiefly  by  their  oddity,  or  by  giving  an  antiquated  air.  Cabinets 
have  new  drawers,  sometimes  of  old  vrood ;  all  defects  are  repaired,  pieces  mafle  to 
match  others  that  are  vraoting,  or  too  much  worm-eaten ;  or  they  axe  metamorphosed 
into  wardrobea.  Chairs  are  mended.  Tarnished,  and  re-covered  vnth  rich  velvets  or 
sUks.  Sideboards,  and  other  useful  and  modem  articles,  are  composed  out  of  yarioua 
fragments ;  aad  among  these  restorations  we  can  sometimes  detect  even  the  ornaments 
of  churches  which  have  snfiered  daring  the  suppression  of  convents,  and  other  changes 
consequent  upon  political  revdotions.  By  this  ingenious  means,  a  species  of  magnifi- 
cence is  pioduced,  comparatively  at  a  cheap  rate ;  for  such  articles  do  not,  after  all,  cost 
nearly  so  much  as  a  similar  piece  of  ftimiture  would  do  if  made  and  decorated  with  as 
much  carvmg ;  to  say  nothing  of  the  impossibility  of  our  mechanics  at  present  equaUing 
the  merit  of  much  of  the  ancient  carved  work. 

Stfll,  we  must  beg  to  repeat,  that,  although  such  ftamiture  has  an  interest  from  its  sin- 
gularity and  historical  associations,  yet  the  magnificence  it  ia  calculated  to  exhibit  is  of 
a  ^oomy  cast,  and  rather  carries  us  back  to  unrefined  and  semi-barharoua  times,  than 
keeps  pace  with,  and  forwards,  real  improvement  in  taste,  having  no  kind  of  intrinsie 
superiority.  There  are  in  London  certain  upholsterers  who  particularly  deal  in  thia  aa- 
'  cient  ftifniture,  the  procuring  of  which  forms,  indeed,  a  particular  line  of  business ;  oth- 
ers prafer  making  designs  of  a  norel  kind,  avoiding  exact  imitations  of  angr  old  styles. 
This  subject  vrill  be  exemplified  in  the  wood-cots  of  fronitvre. 


CHAPTER  X,  * 

ruaicrrnaB  or  tub  ^iwoxpal  APAaTMXNTi. 

1030.  A  complete  list  of  furniture  will  be  ibund  at  the  end  of  this  section ;  and  the 
following  pages  will  contain  desoriptions  of  all  the  principal  articles,  with  remarks  cal- 
culated to  facilitate  an  acquaintance  with  their*?arioos  qnaUtiea. 

SscT.  I. — ^wiimow  o^TAim. 

lOSl.  Window  curtauia  add  much  to  the  comfort  and  elegance  of  apartments ;  con- 
siderable taste  and  judgnient  are  exercised  in  designing  them  of  the  most  agreeable 
forms,  and  adapting  them  in  the  most  judicious  manner  for  the  seyeral  places  to  which 
they  are  destined.  Their  use  is  either  to  add  warmth  to  the  apartments  by  excluding 
the  draughts  of  cold  air ;  to  exclude  the  rays  of  the  8un,\^h,  in  summer,  are  injuri- 
ous to  fhmiture ;  to  keep  out  insects ;  or  to  prevent  persons  9lMHu[^into  the  house ;  and, 
according  to  these  several  purposes,  and  the  nature  of  the  a^n|Mnts,  the  quality  of 
the  materials,  and  the  manner  of  hanging  them,  must  be  determiner 

1083.  In  thit  country,  partieuUrly^  windtno  curUUns  ure  neeesMoy  to  txMffgk^oli  sir, 
Which  presses  in  from  the  windows,  especially  in  winter,  when  the  fires  IhrelteHBg,. 
however  dose  the  sashes  may  be  made.  But  there  ia  another  cause  for  the  coIa^& 
oeeding  from  windows,  which  is  not  generally  thought  of.  The  warm  air  in  the  room, 
which  always  occupies  the  uppe.r  part  next  the  ceiling,  coming  into  oontacf  with  the 
glass,  is  cooled  by  it,  and,  immediately  descending  in  consequence,  difibses  itself  through 
the  lower  part  of  the  room,  and  is  fhlt  as  a  odd  current  coming  from  the  windows, 
aithoogh  none  may  have  entered  that  way.  Curtaina  check  this  by  partly  preyenting 
the  warm  air  from  reaching  the  glass,  and  partly  by  directing  the  current  sideways. 
Curtains  likewise  hide  the  unsightly  appearance  of  the  shutters  with  their  fastenings, 
when  closed.  In  warm  climates  they  are  used  rather  to  moderate  the  8un*s  rays,  or 
to  prevent  the  intrusion  of  flies ;  and  this  is  their  principal  use  with  us,  independent  of 
llieir  ornamental  appearance  in  the  summer  seaaon ;  then,  figured  muslins  are  ofleh  em- 
ployed alone. 


1083.  lAgkt^  which  is  n  fawmrahU  lo  the  life  tmd  health  of  iinng  hemge,  is  very  frejm^ 
ikieU  tofrmitnre,  by  destroying  its  colours.  It  ma^^be  observed  that  those  portions  of 
the  furniture  of  a  room,  particularly  when  of  dye  Aiaterials,  on  which  the  sun  is  per- 
mitted to  shine,  will  be  much  fsded,  while  those  parts  which  have  not  been  so  exposed 
may  retain  their  original  brightness. 

It  ,     •        . 


260  41)  aottsnoLD  TtrKMirusi. 

1604.  TV^M  a^tl«Mm'<ray*iipaa«Jc0lnir*ma7banieiilMii«daBBn«XMp(toii  ts 
thia  nile  i  tot  pwlDrM  pwDted  ra  oil,  whioh  are  pal  awaj  with  Itieir  lace*  turned  to  th« 
waD,  otaanM  mush  mora  than  vben  htinf  np  and  expoaed  to  the  light ;  it  maj  ateo  bm 
obaCTTed,  Out  Iboae  parts  of  walla  which  have  b«e«  Imf  cooered  by  pictaraa  or  mimm 
have  ahangod  and  becooM  dariter  than  the  reat :  oil  paint,  therdgre,  does  not  anfler  rram 
Ike  auB'a  raya.  Water-colour  drnwinga,  however,  aullbr  moab  from  being  alwaja  ex- 
pOMd  to  the  light ;  and.  wben  valailije,  ahonld  Im  defended  bf  a  ailk  acreen,  to  cof  bt 
ihem  when  not  reqnired  t«  ' 


1036.  TTu  nmpint   kind  of  v 


iM,  which  may  be  naed  in  the  bedroonu 

!of  amall  honaes,  or  in  cottages,  consiBts 
merelr  of  two  pieceB  of  dimity,  printed 
calioo,  nanalin,  or  oibor  iaat«nal,  sf  iba 
proper  length  and  width,  nailed  to  the  top 
of  the  arehitraTe,  or  to  a  pieoe  of  wooa 
ftatened  op  on  pnrpoae,  aa  in  fig.  isi, 
«,  and  kept  back  in  the  day  by  betuf 

(looped  np  «a  each  aide,  by  a  rmA  fixed 
on  the  aidM  of  the  window.  Thia  car- 
tain  may,  if  tbniffat  praper,  hare  aoms 
kind  of  border  at  tbe  top,  with  orwitboat 
a  Iringe,  aa  in  fig.  ISI,  (. 
Anaiier  timfU  matt  la  to  hare  the  cdt- 


polleys,  aa  in  fig.  163. 

each  end  of  a  flat  piece  of  wood  aa  long  a 
ia  wide ;  a»d  another  polley  la  M  into  the  wood,  ao  ai 
dMde  tbe  laUi  into  two  eqnal  parts.  The  etutain  is  nailed  to  thia  wend,  and  pjecea 
of  tape  are  titea  aewed  down  tbe  ciutains  at  the  two  aidea,  and  alao  jnat  under  the  mid- 
dle pidley,  and  there  a  Dumber  of  ringa  are  fixed.  Thrawh  theae  rings  are  passed  three 
oords,  wbicb  go  over  the  pnlleya,  and  are  then  fastened  together ;  by  meana  of  tbMe 
cords  the  cnrtaina  can  be  raised  or  lowered  at  pleasure.  The  boards,  with  tbe  pulleya, 
may  be  concealed  by  a  loth  covered  with  a  border,  and  baving  •  small  valance :  Ibne 
are  trailed  by  upholsterers  futoon  eartsias,  and  were  very  general  before  the  French 
manner  was  introduced  of  making  them  slide  fin  a  tod. 

1036.  Tht  gemrral  midt  of  hanging  curlainrat  prtimJ,  in  the  better  sortof  rooma,  is  by 
having  rings  at  the  lop  of  the  cartains,  passing  over  a  rod  stretched  acmss.  by  which 
each  half  of  the  tinrtain  is  drawn  te  one  aide  of  the  window,  as  in  fig.  163,  A.  Thia 
curtain  rod  may  either  be  vtsible,  or  may  be  concealed  by  a  cornice,  Tslance,  or  drapery. 
When  it  ia  intended  tn  bevisTble,  it  iemade  flicker,  of  wood  or  braaa,  and  is  then  termed 
a  ftje !  wben  it  ia  not  to  be  visiUe,  tt  is  made  thinner,  of  iron  or  braaa.  Tbe  oortain 
pole  is  supported  at  each  end  by  an  iron  bracket  screwed  to  tbe  architrave  of  Qm  win- 
dow, as  in  ^.  163,  B. 

1037.  The  hfl  mtikod  of  catting  tU  cvtaint  la  optn  ia  the  following :  on  each  end 
'  -~-  of  the  braaa  curtain   rod,  a,  i, 

it^.  163,  C.  are  pulleya,  one  at  a, 
Y^and  two  at  tbe  other  end,  b,  s. 
A  line,  i.  pasaea  oier  tbe  pulley 
h,  then  over  that  at  a,  and  aAer 
over  the  polley  c,  retnnw 
by  it,  to  join  i,  by  paaaiiig 
over  the  wheel  in  tbe  little  btaaa 
rack  which  ia  ;daced  tt  t,  and 
t  screwed  M  tlie  architrave,  or 
otherwise  fixed.  Each  corner  of 
tbe  cunaina,  where  they  meet,  ia 
attached  to  rin^y^ g,  which  alida 
on  the  curtain  rod  By  coosider- 
ing  the  motion  of  Ibis  line  over  Um 
pulleys,  it  must  be  evident  that 
when  it  is  drawn  down  by  pnllinf 
at  k,  the  curtain  attached  below 
tbe  rod  to  the  ring,  g,  muat  mnve 
toward*  e,  and,  oonsequently, 
open;  while,  at  the  awna  timai 
tbe  other  curtain,  fixed  above  thl 
rod  to  the  ring  /,  inust  abn  ofiea 
by  moving  in  a  ooatraiy  diiectka 
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Eaeh  end  of  the  coftain  is  Hzed  to  the  trader  side  of  the  projeetinff  latk,  t,  by  Bcrews. 
This  cttitain  rod  and  pulleys  maj  be  made  off  hard  wood  instead  of  brass.  It  is  to  be 
observed,  that  each  curtain  must  be  large  enough  to  lap  over  the  other  some  inches  in 
the  centre,  to  exclude  the  draught. 

1038.  Besides  the  rod  on  which  the  curtain  elides,  there  is  genersUy  d  pifsee  pf  the  eame 
nuUerial  toiih  the  curtsini  edited  a  valance,  suspended  before  it,  to  coaoeal  the  lod,  and 
likewise  the  soflit,  or  under  side,  of  the  ardiitrave.  This  valance  gives  great  riehoess 
and  finish  to  the  window ;  but  when  the  rooms  sre  low,  they  should  not  be  deep,  as  they 
then  hide  much  of  the  light :  on  the  contrary,  when  the  windows  are  very  lofly,  they 
are  often  useful  in  moderating  the  too  great  glare  of  light.  Valances  are  contrived  in 
a  vast  variety  of  modes,  on  which  depends,  in  a  great  measure,  the  style  of  the  window. 
Sometimes  they  are  made  in  the  form  of  festoons,  and  are  ,.^.^;.^  ^Poie 
then,  by  upholsterers,  termed  draperies :  the  festoon  itself  is 
called  the  swa^,  and  the  end  that  hangs  down  is  termed  the 
kttl:  see  Jig.  164.  These  sre  frequently  ornamented  with 
fringes,  tassels,  and  cords,  in  various  ways.  This,  which  ia 
the  former  French  style,  was  introduced  some  years  ago,  aa 
being  much  richer  and  more  elegant  than  oura  -,  st  present  it 
is  less  used,  and  what  are  called  piped  vtUances  are  mure  gen- 
erally put  up ;  theae  harbour  less  dust,  from  the  folds  being  perpendieolar.  Lately,  mas- 
sive brass  rods  and  large  rings  have  been  much  in  &shioQ ;  also,  rich  gilt  oomices  over 
the  valancea. 

1039.  The  materials  for  window  curtains  must  neoeasaiily  vary  with  the  apartmenta 
where  they  are  to  be  used ;  but,  independent  of  the  difference  of  expense,  the  choice  of 
their  qualities  depends  upOn  several  considerations.  In  forming  graceful  drapery,  the 
material  is  of  great  importance^  It  is  impossible  to  form  them  well  of  stiffened  mate- 
rials, such  as  highly-glaxed  calicoes,  which  wiH  not,  of  themselves,  fall  into  gracethl 
folds,  and  must  consequently  have  a  stiff  appearance.  Pliabiity  of  the  material  is  es- 
sential ;  and,  for  this  purpose,  silk  and  fine  cloth  are  considered  the  best  sobstancea.  In 
drawing-rooms,  plain  coloured  satin,  or  figured  damasks,  besr  the  first  rank  for  riehneas. 
Lntestring  and  tabarets  next,  though  they  do  not  make  ao  good  drapery.  Saliabury  flan- 
nel, fine  cloth,  or  cassimer,  are  sometimes  used.  For  eating-rooms  sad  libraries,  a 
material  of  more  aubstance  is  requisite  than  for  drawing-rooms ;  in  these,  noreen  is 
most  usually  employed.    When  chintaes  are  used,  they  should  not  be  much  glazed. 

1040.  One  iaconvenience  in  the  elegant  French  draperies  was  the  greet  skill  and  taste 
required  to  put  them  op  well ;  and  it  is  said  that  the  cutting  out  of  thia  part  of  upholster- 
ers* work  was  kept  as  much  as  possible  a  secret,  and  aeldom  taught,  even  to  their  a|K 
prentices.    A  book,  called  the  **  UphoIsterer*s  Accelerator,"  gives  rules  for  this  parpooe. 

1041.  The  manner  of  looping  or  fastening  up  the  eurtaine  in  tie  daijf  ia  varied,  by  hanging 
them  over  a  large  ornamented  braas  pin,  by  an  ornamented  brass  band,  or  by  ailk  cords 
and  tassels.  It  requires  some  taste  to  dispose  the  folds  properiy,  and  some  l^ousemsids 
excel  others  in  this  part  of  their  doty.  The  cotoora  of  window  emrtains  should  bax- 
monixe  with  the  reat  of  the  room,  as  well  as  with  the  richness  of  the  materiala.  When 
we  say  harmonize,  we  do  not  mean  they  should  correspond,  or  be  the  saoM,  but  that 
there  should  not  be  any  violent  contrasts,  and  that  the  colours  should  sgree  with  eaeh 
other.  As  the  sunshine  causes  tbe  colours  of  window  curtains  to  lade,  they  shsold, 
when  convenient,  be  taken  down  in  the  summer,  and  muslin  curtains  only  kept  op. 

1042.  The  designs  for  window  curtains  have  been  almost  infinite ;  but  it  must  be  sl- 
lowed  that  our  neighbours  the  French  have,  until  lately,  displayed  more  taste  in  this  de- 
partment of  domestic  decoration  than  oar  upholsterera.  The  present  fashion  for  plain 
or  piped  valancea  rendera  this  easier.  We  proceed  to  give  some  examples  of  the  usual 
style  of  window  cartains. 

1043  Pig,  166  is  an  example  of  a  window  cortain  with  cornice  and  valance,  in  the 
style  very  prevalent  in  the  present  day.  The  oornice  is  carved  and  highly  gilded,  from 
which  descends  a  deep  rich  frmge.  There  is  a  doable  set  of  curtains ;  one  of  some  ol 
those  rich  materials  mentioned  above  for  tbe  sveoingi  and  another  of  figured  moalin  fiir 
the  day. 
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B  ibtMat  ihrars  used  ia  tke  best  imiiiB  In  addition  to  tha 


KgATt. 

lOU,  Jrwlm  CKTUmt  ■      _, 

vmtMl  thiek  eiutaiu.  Ilier  aervB  to  ahoda  and  protect  the  ookMra  of  tba  Mben  fnm 
Um  dual  and  ana,  aad  have  a  clean  and  lidi  appearaaoe.  The  mualin  ia  ricblj  flowered 
ia  laTfa  pattenia,  aad  mamj  persona  in  aummer  take  down  (|te  principal  curtajoa,  IaiT> 
•Of  odjlboaoorinualln:  Iheae  are  uaefut  (o  keep  ant  the  liea  when  tbe  windowa  are 
open.  CnttatBa  br  tilt*  punwae  are  aoBBtimea  nade  of  an  open  neUioc,  wbieh  ia  Terr 
4>u«Ue. 

SaoT.  II. — wiimoif  auim*. 

I04S.  Wttutov  nta  Mindt  are  either  fur  exdndmg  Ihe  ana'a  t«7b,  or  for  pTBTenting  an; 
me  paaaing  from  aeemg  into  apartments;  at  tbe  aame  time  perniiuiag  a  view  from 
within.    For  tbe  first  purpose,  the?  are  eitberoutside  or  tnaide  blinda. 

lOM.  OuttUt  Utiali  have  been  already  treated  of  in  p.  M. 

1047,  At  iivUt  nn  UhaU,  the  Tenitian  are  aometimea  need,  when  tt  ia  reqniaite  U 
ozclnde  the  aun  Tei;  etticUanj.    These  consist  of  a  number  of  thin  lalha  lyisf  bori- 


zontalhr,  Eenerallj  painted  green,  and  having  two  plecea  of  tape  stietehing  acroaa  them 
'~~'  'op  to  bottom,  ^whieh  the;  are  moved,  aad  open  to  anj  degree,  so  aa  to  let  Id 
>r  leas  light.    These,  when  placed  inside,  do  not  ahot  oat  the  raya  at  the  ann  ao 


ooDiiJetel^  aa  when  put  outside  the  aaab  ;  and,  though  they  are  mots  aeoeasitde,  thej 
have  the  ineonTeaience  of  darkening  the  room  too  much. 
I<U0.  Tbe  most  osnal  kind  for  the  isside  are  HelhnA  Uinda,  wUch  are  eithar  plain 
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rolHng  bUndfl  witfaMtt  »|nriiigB>  or  siiriiig  Tolling  blinds.  The  HoOuid  is  a  puticoUnly 
strong  Uoen,  woren  on  piurpoae,  the  usasl  width  oT  windows.  The  conunon  roller  bUad 
is  simply  nailed  on  to  a  wooden  roHer,  the  lower  end  of  the  blind  being  kept  distended 
by  a  lath  passing  through  a  broad  hem.  The  roller  at  the  top  tarns  upon  pivots  at  eaoh 
end.  At  one  end  is  a  wooden  or  brass  poUey,  oTer  which  a  smooth  cord  passes  in  a 
groove,  and  extends  also  over  the  small  wheel  of  a  puUey-rack  fixed  on  the  head  of  the 
aash,  and  which  is  so  constructed  that  the  cord  can  be  tightened  when  it  becomes  slack. 
By  polling  this  endless  ooni  the  blind  is  raised,  and  is  pulled  down  by  a  short  cord  and 
tassel 

10i9.  Spring  rotting  UMm  have  a  wire  spring  inside  a  tin  roller,  whioh  acts  so  as  to 
turn  it,  and  the  blind  is  raised  up  by  merely  pulling  a  cord :  these  are  much  fnore  ex- 
pensive than  the  common  roller-blind,  which  has  the  advantage  of  greater  simplicity, 
and  being  less  apt  to  be  out  of  order. 

1090.  Sun  blinds  are  likewise  made  of  Umn  panUed  as  iraMsjmrendeM ;  and  some  of 
these  are  extremely  beautiful,  representing  scenes  in  nature,  either  landscapes,  interiom 
of  buildings,  or  arabesques,  and  are  particulariy  convenient  when  it  is  desirable  to  ex- 
clude the  view  of  disagreeable  objects.  They  are  put  upon  rollers  in  the  same  manner 
as  other  bliiids,  being  painted  in  varnish  that  does  not  crack  in  rolling. 

1061.  Skari  bimds  to  prevent  seeing  in,  generally  reaching  half  up  the  lower  sash,  are 
sometimes  made  as  low  curtains,  of  mnsUn,  with  a  frill,  and  stretched  on  a  brass  rod 
across  the  window ;  but  tbe  better  houses  have  either  Venitian  blinds  of  short  perpen- 
dicular laUis,  or  blinds  made  of  woven  wire,  or  pierced  zinc,  put  into  a  mahogany  frame. 
Woven  wire  makes  an  excellent  blind,  being  desirable,  and  admitting  of  being  orna- 
mented by  painting  in  oil  upon  it.  They  are  not  apt  to  be  out  of  order,  as  is  the  esse 
with  Yenittan  blinds,  without  great  care. 

SlOT.  III.— ^ABPBTS  AWD  SUOS. 

1055.  In  no  oountiy  are  carpets  in  such  general  use  for  covering  the  floora  as  in  Eng- 
land. In  Asia,  where  they  were  first  invented,  they  are  seldom  used  except  to  sit  or 
sleep  upOBi  Before  the  use  of  carpets  the  floon  of  the  best  houses  in  Europe  were  laid 
with  odien  boards  in  the  manner  called  marqueierie^  and  they  were  generally  kept  high^ 
peUshed  with  wax,  which  sometimes  caused  them  to  be  unpleasuitlv  slippeiy.  It  is 
scarcely  yet  a  century  since  the  firet  appearanoe  of  carpets  in  this  nngdom ;  and  at 
present  it  is  computed  that  in  England  and  Scotland  there  are  two  hundreid  milUoiis  of 
yards  in  constant  wear. 

1053.  The  nuaarfacture  ofcarpeU  waa  introdueed  into  France  firom  Pereia  by  Henry  IV., 
and  a  magnifKent  royal  manufacture  exists  at  present  at  Aubnsson,  in  the  south  of 
France,  where  carpets  of  the  most  superb  description  are  made,  in  the  manner  of  velvet, 
and  also  in  that  of^  the  tapestry  of  the  GobeUns.  They  are  generally  oraamented  with 
designs  after  the  antique  arabesque.  But  these  luxurious  articles  are  necessarily  con- 
fined to  the  opulent ;  andagreat  msjority  of  the  people  of  the  middling  cUsses  in  France 
scarcely  know  the  use  of  carpets,  which  are  so  general  with  us,  tiled  fkwn  being  the 
most  common  among  them.  Of  late,  however,  the  great  influx  of  English  has  caused 
carpets  to  be  introduced  into  public  hotels  and  lod^ng  houses,  fipom  which  they  are 
spreading  more  generally. 

Near  to  Brnssels  there  is  a  manufactory,  where  every  kind  of  caipet  is  vrell  imitated, 
from  Peraian  to  Scotch.  In  America  carpets  are  universally  used  as  in  Britain.  The 
best  carpets  are  composed  all  of  dyed  wool :  some  have  parts  made  also  of  hemp.  They 
are  wrought  in  fanciful  patterns,  varying  in  their  style  according  to  the  place  of  manu- 
facture. 

1054.  Carpeti  wrt  of  two  kindg:  that  of  double  fkbrics,  consisting  essentially  of  two 
distinct  webs  woven  at  the  same  time,  and  firmly  decussated  together  by  the  woof 
threads.  Hence  the  form  of  the  pattern  is  the  same  on  the  two  sides  of  the  doth,  only 
the  coloon  are  reversed,  so  that  what  is  green  on  one  side  becomes,  perhaps,  red  or 
black  upon  tiie  other,  and  tiu  teroA,  The  smaller  the  figures  the  more  fiequent  the  de- 
cussations, and  the  firmer  and  more  durable  the  fabric.  The  other  kinda  have  a  rsised 
pile  on  one  side  Kke  that  of  velvet. 

1056.  TVrbv  oai  Pcrnsii  aupeio.  This  excellent  manufhcture  originated  in  Persia, 
Hindostani  ana  T^key,  firom  whence  many  were  formerly  imported  into  Europe,  aa 
they  are  now  oocasionally,  being  brought  chiefly  from  Smyrna.  They  were  long  tme- 
qualled  for  richness  of  fabric  and  pattern,  thoo^  at  present  the  manufactories  on  the 
Continent  produee  some  that  are  not  inferior.  These  kinds  are  woven  with  a  soft  pile 
somewhat  similar  to  velvet,  and  some  of  the  richest  of  the  Persian  have  floss  silk  mixed 
with  the  wool  The  mannfaetare  of  Turkey  carpet  was  brought  to  England  in  1760  by 
two  workmen  from  France,  and  through  the  exertions  of  Mr.  Moore,  secretary  to  the 
Society  of  Arts,  waa,  after  some  difllcuity,  brought  to  great  perfection.  These  are  veiy 
frequently  used  in  good  dining-rooms,  being  exceedingly  warm  and  durable,  but  fh>ia 
their  great  weight,  are  difficult  to  shake.  They  are  made  in  one  piece*  sometimes  evea 
eight  or  ten  yards  long,  and  five  or  more  wide. 


ll 
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1(NM.  BtumhU  earpitt  are  not  made  in  lavfe  aqnarea,  bat  in  pieoea  ab<Mii  seven  eighths 
wide.  The  basis  is  composed  of  a  warp  and  woof  of  strong  linen  thread ;  worsted 
threads  are  also  interwoven,  which  are  formed  into  loops  by  meaas  of  wires ;  and  these 
form  the  pattern,  the  linen  threads  not  being  visible  on  the  surface.  When  well  made 
they  are  very  durable,  and  being  at  the  same  time  elegant,  they  are  at  present  much  in 
request  for  the  good  apartments,  the  kinds  mentioned  previously  being  much  more  ex- 
pensive. They,  however,  vary  much  in  quality :  the  best  kind  ought  to  weigh  1)  lb. 
per  yard ;  bat  of  late  they  have  been  manufactured  in  a  aligfater  manner,  and  often  do 
not  weigh  li  lb.  per  yard.  There  is  also  a  Tounutj^  carpet  veiy  aiaular.  The  names 
of  our  carpets  do  not  always  denote  either  the  present  or  the  original  place  of  roanufac- 
tnre.  Our  Brussels  carpets  are  made  chiefly  at  Kiddenninster.  What  are  called  Kid- 
derminster carpets  are  mostly  made  in  Scotland  and  Toitohire ;  and  U  is  not  known 
tliat  what  we  call  Yenitian  carpeting  was  ever  made  in  Venice. 

1067.  WiUom  carpets  differ  from  the  Brussels  in  this :  when  the  wires  upon  which  the 
loops  are  formed  are  drawn  out,  the  worsted  loops  are  cut  through  with  a  sharp  knife, 
and  then  they  form  a  pile  in  the  manner  of  plush  or  velveL  The  basis  is  linen.  This 
manufacture  was  introduced  into  this  country  through  the  exertions  of  Lord  Pembroke; 
and  they  have  the  advantage  of  being  executed  in  very  beautiful  deaigns.  In  the  jBoys/ 
Wiiian  the  pile  is  raised  higher  than  in  the  common  Wilton. 

1058.  Vdoet  pile  carpeie  are  a  kind  lately  introduced,  resembling  the  texture  of  the 
Wilton,  but  superior  in  richness  of  pile  and  the  colours.  They  are  sold  at  from  ten  to 
fourteen  shillings  a  yard.  Nothing  can  surpass  their  baanty  and  rich  effect,  and  they 
are  of  Engliah  manufacture. 

1069.  AxmmeUr  earpeu,  so  named  from  the  town  in  Devonshire  where  they  are 
chiefly  manufactured,  are  woven  in  one  entire  piece,  and  are  executed  in  very  beauti- 
ftd  designs,  several  persons  being  employed  at  the  same  time  in  working  the  coloared 

Satterns.  The  manufaetury  was  established  in  1766.  The  warp  and  shoot  are  of  strong 
nen,  and  numerous  small  tufta  of  different^-colonred  worsted  are  fixed  under  the  warp 
and  aecued  by  the  shoot.  The  process  of  weaving  them  is  tedious :  hence  the  carpets 
are  necessarily  expensive,  and  the  whole  quantity  manufactured  ia  not  considerable. 

1060.  KiddemuMeUr  earpeu  are  composed  of  two  woollen  webs,  which  intersect  each 
other  in  such  a  manner  as  to  produce  definite  figures.  In  carpets  of  two  plies  the  warp 
and  woof  appear  on  the  same  side,  and,  of  course,  on  the  two  sides  the  colours  are  re* 
versed,  as  the  warp  or  woof  appears.  Three-ply  carpets  have  lately  been  made,  in 
which  the  woof  shows  the  figure.  These  carpets  are  made  in  squares,  to  suit  rooms  of 
various  sizes.  There  are  varioua  qualitiea  according  to  the  price,  which  varies  from 
U.  6d.  to  S«.  6d.  per  yard.  The  cheapest  are  very  loosely  woven,  havmg  the  woof  much 
thinner  than  the  warp ;  these  soon  wear  out :  the  beat  are  closely  woven,  and  have  the 
warp  and  woof  of  equal  strength. 

1061.  Commtm  Scotch  carpeU  are  among  the  cheapeat  kinds,  and  are  often  confounded 
with  the  Kidderminster.  ^ 

The  three  imperial  Scotch  carpet^  which  is  coming  much  into  vogue,  is  reckoned  by 
many  to  be  little  inferior,  in  texture,  look,  and  wear,  to  the  Brussels,  though  much  cheap- 
er.   It  is  nuide  chiefly  at  Kilnurnock. 

1065.  DmIcA  carped  is  a  very  strong  and  cheap  carpeting,  lately  introduced.  It  is  yard 
wide,  about  three  ahillings  a  yard,  aU  wool,  and  auperior  in  wear  to  Kiddenninster,  but 
only  woven  yet  in  stripes  and  checkera. 

1068.  VefMan  carpetaan  of  the  aimplest  kind,  the  texture  of  which  is  plain :  a  atriped 
woollen  warp  on  a  thick  woof  of  thread  made  of  hemp,  cotton,  or  wooUen ;  and  the  waip 
ia  so  thick  as  to  cover  entirely  the  woof. 

When  the  warp  is  hemp  this  cuts  the  woof;  and  occasions  the  carpet  not  to  be  dura- 
ble :  a  cotton  warp  is  better ;  the  best  Venetian  carpets  are  all  of  wool  A  superior 
sort  is  called  damask  Venitian,  which  partakes  of  the  character  of  Venitian  and  Kid- 
derminster. Venitian  carpeting  ia  uaed  chiefly  for  bedrooms  and  stair-carpets,  the  dust 
adhering  less  to  them  than  to  othere. 

1064.  Carpeta  made  entirely  of  hemp  were  at  first  imported  from  Russia,  but  are  now 
■lade  here :  they  are  extremely  cheap  and  durable,  but  they  have  thia  disadvantage, 
that,  when  soiled  by  the  feet,  they  cannot  be  cleaned  completely  by  the  usual  brushing 
given  to  a  woollen  earpet :  they  are,  however,  uaafiil  in  paaaages,  oflloea,  or  places 
where  a  cheap  carpet  ia  required  merely  to  deaden  sound,  and  where  the  appearance  is 
not  important.    They  are  aometimea  aold  as  low  aa  Od.  a  yurd,  yard  wide. 

1066.  An  excellent  covering  far  thejioore  of  ojjkea  and  bueineae  rooma  is  now  made  of 
eoooanut  fibre.  It  is  woven  open,  to  let  the  dust  pass  through,  and  it  is  extremely  du- 
rable and  cheap :  8#.  a  yard,  ym  wide. 

1066.  A  ooarae  kind  of  carpet  for  covering  atiir-carpeta  is  likewise  atfade  of  iVno  Zaa- 

1067.  Drugget  ia  a  coarse  woollen  oloth,  sometimes  all  wool,  and  sometimes  the  woof 
wool  and  warp  flax  thread.  They  are  stronger,  and  have  less  nap  than  baize,  and, 
amoog  other  uses,  are  employed  occasionally  aa  floor-cloth  or  cheap  carpeting,  or  to 
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corer  carpets,  fnr  which  pnipoae  thaj  m  wovn  finom  a  yard  aad  a  half  to  two  yavia 
and  a  half  wide. 

Milled  irugg^  ia  a  fahric  lately  inttodoeed:  being  painted  in  rich  cokmra,  and  my 
thick  and  strong,  it  forma  a  very  good  snbatitote  for  caipeta  in  amall  apartmenta.  It  ia 
made  yard  wide,  yard  and  half,  and  eren  two  yaida :  the  priee  very  low. 

1068.  In  laying  down  curpeu,  the  moat  complete  way  is  to  fit  them  into  all  the  receaaea 
of  the  room ;  bat  thia  ia  also  the  moot  expensive,  since  not  only  all  the  carpet  seen 
when  laid  down  is  charged  for  by  the  opholaterer,  bat  likewise  all  that  ia  cot  to  waste, 
which,  in  some  apartments,  is  a  good  deal  Where  economy  ia  an  object,  the  caipot 
may  be  sqaare  or  oblong,  according  to  the  ahape  of  the  room,  bat  not  fitted  into  the  ro-> 
cesses ;  and  the  boards  round  the  sides  may  be  left  bare,  or  be  painted  in  oil,  or  covered 
with  oilcloth,  baice,  dncgget,  dec. ;  or,  laatly,  as  a  atill  more  economioal  mode,  there 
may  be  a  border  only  of  oarpet  round  the  room,  and  the  middle  part  may  be  ooveied 
with  a  drugget,  painted  or  not,  which  will  look  as  if  the  latter  covered  the  middle  of  a 
large  carpet ;  and  thia  haa  the  advantage,  particularly  ftir  bedrooma,  that  it  ia  easily 
taken  up  to  be  shaken  and  dosted.  With  respect  to  the  economy  in  not  fitting  carpeta 
to  rooms  when  souare  or  oblong,  they  can  have  the  wrong  side  turned  up  for  a  time  to 
save  the  other  side,  whieh  cannot  be  done  when  the  carpeta  are  fitted  in ;  and  they  may 
likewise  be  reversed  in  their  position,  which  will  make  them  wear  more  equally.  Thus 
a  square  carpet  may  have  ita  position  changed  eight  times,  and  an  ahiong  one  four 
times ;  whereaa  a  carpet  fitted  to  the  room  cannot  be  altered  in  ita  poaition,  em^  the 
apartment  ahould  be  exactly  aymmetrical,  which  ia  aeklom  the  caae. 

1069.  In  ike  wear  of  caneu  much  depends  upon  the  manner  in  whieh  th^  are  kept 
dean :  if  the  dust  is  safi»red  to  accumuhite  too  long,  they  require  to  be  beaten  wi^ 
much  force,  whieh  breaka  the  threada.  In  some  cases  they  are  acoored ;  tet  this  ia 
very  apt  to  injure  their  texture.  It  is  impwtant  to  the  preservation  of  carpeta  that  the 
beards  of  the  fioor  be  well  laid ;  if  they  have  Aot  been  properly  aeaaoned  when  thc^  were 
laid  down,  they  sometimes  torn  up  at  the  edges,  and  ooeaaion  ridges,  which  will  cut  the 
carpets,  and  cause  them  to  wear  there  soonest.  Aa  aoon  aa  a  carpet  begina  to  wear, 
ita  position  in  the  room  should  be  altered,  that  every  psit  i^iay  be  worn  dike.  Thick 
and  heavy  carpets  do  not  require  to  be  nailed  down ;  but  thoae  that  are  thin  uaoaDy  re- 
quire nailing  in  eitting-rooma,  otheiwiae  the  edgea  curl  up  and  are  inconvenient ;  but  if 
they  are  well  nailed  at  first,  and  stretched,  after  a  month  or  two  they  will  lie  flat  witk 
fewer  nails,  so*  that  they  may  be  easily  taken  up  to  be  beaten.  The  air  of  a  sitting 
apartment  is  materially  injured  by  the  dost  being  suffered  to  accomulate  under  the  carpet. 
Eveiy  time  it  is  swept  a  cloud  of  duat  rises  and  mixes  with  the  air ;  and,  althoogii 
this  is  scarcely  visible,  it  proves  iigurions  to  the  lungs.  Carpets  in  bedrooms  are  ael- 
d^m  nailed  down,  and  never  ought  to  be,  that  they  may  be  frequently  beaten  and  broriied. 

1070.  The  tize  of  the  foJUeme  should  be  suited  to  that  of  the  apartmenta.  Large  pat- 
terns are  only  fit  for  large  apartmenta,  and  amalt  pntterna  are  more  easily  mended : 
those  with  geometrical  ngurea  have  thia  advantage,  that  pieoea  may  be  let  in  where 
parts  are  worq,  which  ia  more  difficult  in  irregular  pntterna.  It  is  also  economical  to 
have  several  df  the  carpets  in  the  house  of  the  same  pattern,  as  those  of  bedrooms,  pas- 
sages, die.,  that  one  may  mend  another. 

107U  The  eoUmr  of  earjfeiw  ahookl  be  weU  attended  to ;  and  much  taate  ia  required  to 
choose  patterns  and  ooloure  that  are  the  most  snitable  for  the  apartmenta  where  they 
are  to  be  put  down.  In  this  fashion  will  generally  be  followed ;  hut  it  ia  very  neoeasmx 
to  consider  alao  the  nature  and  use  of  the  apartmqnt,  and  atyle  of  the  forniture.  In  the 
richest  carpets,  intended  for  the  best  apartmenta,  the  atyle  ia  usually  gay  aadapiendid : 
for  parlours,  the  Turkey  and  Pereian  patterns,  having  a  richneaa  of  etTeot  without  any 
conspicuous  or  distinct  figures,  are  preferred ;  and  for  aitting-rooms  and  librariea,  aome- 
thing  of  a  quiet,  though  not  .too  dark  character,  is  preferable.  Carpeta  with  only  two 
colonra  are  often  very  elegant ;  bat  they  eaaily  show  any  staina  on  them,  and,  oonae- 
quently,  do  not  wear  so  well  as  when  there  is  a  sprinkling  of  a  few  more  colonn  intet^ 
mixed,  the  spots  of  colour  aaaisting  to  disguise  those  arising  from  staina.  It  ahonid  be 
<4Merved,  likewise,  that  aome  ooloun  are  more  liable  to  fode  than  othere. 

Those  who  would  be  thrifty  should  have  their  carpeta  mended  with  tfie  needia  fn 
time,  when  they  begin  to  wear ;  and  thia  may  be  done  aomewhat  in  the  manner  of  em- 
broidery, making  use  of  proper  coloured  worsteds  to  make  out  the  pattere :  a  preeautioB» 
however,  which  is  seldom  taken. 

1072.  Hearth  rugs  are  to  save  the  carpet  near  the  fire,  where  it  ia  most  tiahle  to  be 
worn,  and  likewise  to  afford  greater  warmth  and  softness  to  the  foot  at  that  place. 
They  vary  much  in  style  and  price,  and  ahould  be  chosen  to  suit  the  carpet  in  coloar 
and  degree  of  richneaa ;  but  they  are  too  well  known  to  need  particular  deaeriptioa. 
Where  economy  is  much  an  object,  a  piece  of  oarpet  of  the  aame  pattern  aa  that  of  the 
room  may  be  used,  with  some  border  sewed  upon  it. 

107a.  Door  JVoia— These  articles,  used  for  wiping  the  dirt  from  the  shoes,  are  made 
ef  various  materials.  Those  placed  in  the  entrance  of  the  hall  are  of  a  coarser  and 
rengfaer  kind ;  othere,  of  a  finer  aort,  are  placed  at  the  foot  of  etairoasee,  and  at  the  ea- 
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tnuMM  of  aputnwnta.    A  ncy  ooom  mat,  of  O«noaii  origin,  eallad  g 

here  the  citdn  mat,  la  made  or  Un«d  TOM, ' ■" —  '-  ■ 

ITS,  wbicb  ia  rmjianlttt,  and  calnilatM 


I.  A  mj  OOOM  mat,  of  O«noaii  origin,  eaOad  g 
[a  made  or  tanw)  TOM,  or  of  oocouat  fibre,  jif .  I 
jorriita,  and  calciilated  (or  plaoea  wbera  much  I 


pattern  tl 

the  ropea,  the  dlit  ftlla  down  ki  the  carfticfl,  and  Mhen  these  are  flill  '%■  IT*. 

the  mat  la  eaafly  cleaned  hj  lilting  np  and  nhaklng.    It  it  obTiooa  tbat  peraOBS  fa  the 

GODDliy,  who  wish  to  be  eeonomteal,  conld  enilj  oonittuct  mate  apoa  tWs  prineiple, 

either  of  old  rope,  plaited  straw,  or  any  aimilar  material. 

1(174.  n^  moat  Berrkeable  ooerae  door  mats  are  mads  of  eoooanot  fibre ;  a  finer 
Und  ia  made  of  the  same,  with  woreted-«olem«d  bordera,  wnren  so  aa  to  have  a  bruaU 
like  appesTUiM.  A  trer;  cheap  kind  iajikewise  made  of  straw,  or  of  a  kind  of  toa|k 
giaaa.  Fine  mats  to  put  befbre  tbe-doora  of  apaTtmsnts  are  made  of  Indian  grau,  and 
an  caDed  gmt  nati ,-  and  a  atiU  flner  kir»d,  or,  rather,  nig;  are  made  of  Uie  akias  of 
abeep  with  the  wool  on,  dyed  and  prepared.  Besidea  theae,  there  an  meriao  ftingt 
mata,  tK^  and  worated  mats,  Lapiand  akin,  dec. 

iOTS.  7lU»it«jq^»it«yMJI— t»,iw(t  tUfieeat  w«,arf>u^  tntemfibyapateBt  pro- 
oaas,  irtiiob  ma  shaU  deacrflM  aa  one  that  may  be  found  nseful  in  oeitaiu  siluatiima. 
The  akiaa,  with  Uw  wool  on,  an  tboron^lr  cleansed  ftom  all  impuriUea  and  foreigv 
Hmttar  ttaatmaj  adhere  to  them  tnwairiimg  in  runniof  water,  and  by  scrapiDg  Ihe  flesh 
aid*,  in  the  natul  maaner,  by  the  kmfe,  and  bj  cutting  olTaU  tte  ezlraneons  and  rafged 
pvts,  whan  ther  V  ready  to  be  tanned ;  Ar  that  porpoae  they  are  stretched  i^aa 
flnmsi,  tmi  laid  npoa  maaela  with  the  flesh  aide  apward :  an  iohsion  of  sumach.  In 
tta  pn^mtion  of  one  pound  to  a  gallon  of  water,  tethen  ponred  orer  the  akin,  and  the 
laaniim  matter  ia  worked  into  the  pores  of  th«  skin  tiy  the  aid  of  Ibe  knife.    When  dry, 
the  i«voraa,or  wool  aide  of  the  akin,  is  nest  placed  upward,  and  tboroagfaljwaahedwith 
a  atioog  'I™"'—  lye,  or  aoap  and  water,  and  afterward  in  clean  water,  by  wUefa  meana 
th«  gTBWS  and  flhh  aia  remored;  when  diy,  the  akin  ondeigae*  a  swond  operation  of 
tamung  with  amnach,  as  belbre  mentioned,  and,  after  baing  dried,  iu  haiah  and  rigid 
■orftce  is  rendered  smMh  aid  soft  by  rubbiiy  it  orer  with  pmnio»«tatw.     In  order  to 
dye  it  ef  any  ookwr,  bdWe  i|  is  taken  oir  the  ^ua  iu  race  or  wooUy  part  is  dipped  into 
_  »_..    _..» .    ..... .._.^  pnparod  in  the  ordinary  manner  for  dying  woo' 

pealed  to  get  rid  of  the  exoeaa  of  enuring  matt 
1  than  dti£d,  and  trimmed  to  the  proper  shape. 
SicT.  IV. — rl.a6a-CLOTH,  iiro  onrOLom  c 


107S.  Tku  name  of  Jloar-clath  it  sfplinj  to  a  maiti^tctmre  of  dolk  pahttti  ever  vUi  ail 
<a(DMra,so  as  to  be  inqtsnetrable  to  wet :  and  the  oil-cloth  eoTeringsused  for  tables,  &o., 
am  made  nearly  ia  a  siaiilar  manner.     A  atout  cantata  is  chosen,  in  the  first  instance, 
>r-cloth,  and  this  is  sometimes  of  very  lai^  siae,  amonnting  to  SIO  or  ISO  square 


Srds,  which  ia  the  reason  of  the  large  premises  reqnirsd  for  this  sort  of  menDfaetarv. 
w  canTaas  ia  stretdied  on  a  strong  wooden  frame,  and,  after  IwinK  well  aiied,  lajrolt- 
bed  and  smoothed  down  with  pmnice-stone.    Foar  ooata  of  stiff  ou  paint  are  ttaen^aid 


ssireiy,  on  one  side  of  the  canTsss,  suffering  aaiA  first  to  uy,  a 
ooata  on  the  otber  side.  After  this  paint  ia  quite  &j,  the  doth  ia  detadied  from  the 
flwne,  in  order  to  be  printed  in  the  manner  of  calico  pTuUhw :  Ibr  this  parpoaa  ii  is  ndled 
Mp  on  a  roller,  and  unrolled  as  required  for  the  [»vceaa.  In  giving  the  snrfaoe  patten, 
■leocilling  was  formerij  employed ;  but  printing  with  blocks  is  now  generally  praetiaad. 
The  eobnra  employed  in  good  fioor^cloth  are  always  while-IOBd  mixed  with  sehre,  am- 
bers, and  the  usaal  earthy  pigments  gnmnd  in  linseed  oi^  arwl  mixed  with  a  little  tur- 
pentine. In  spurious  oil-clotb  whiting  ia  sometiroea  mixed  with  the  whiieJesd,  hut  sooh 
doth  eraeka  and  doea  not  wear  weU.  It  ia  obriooa  that  the  nnmber  of  blocks  must  de- 
pend upon  the  pattern :  the  greater  the  number  of  eolonra,  the  more  expensiTe  will  be 
the  manofactin*.  It  ia  reckoiied  that  oveiy  aquare  yard  of  good  floor-doth  should  weigh 
■tor  41  lbs.,  and  hence  the  quRlity  of  the  cloth  may,  in  pan,  be  estimated  by  the  weight. 
Good  cloth,  when  used  for  covering  vetandiis,  or  otber  places  exposed  to  the  weather, 
ought  to  laiet  nioe  or  ten  yearn ;  whereas,  cloth  of  a  spurious  kind  will  decay  in  one 
year.  The  best  ctolb  baa  even  been  (Mjcaaianally  used  in  some  plaoes  for  gutttrs,  mter 
producing  no  injurious  efifect  upon  it. 

lOTT.  Floar-^aA  »  btUer  far  bting  ktfl  for  tome  eeiuiitraiU  time  itfare  it  u  utid,  the 
paint  setting  harder,  and  it,  tberefore,  is  charged  Ibr  partly  aocording  to  its  sge ;  new 
iloor-dath  being  cheaper  than  thatwbidi  has  been  kept  a  year  or  two.  That  for  passa- 
ge* ia  charged  according  to  the  yard  mn  ;  yard  wide  is  from  S«.  U.  to  S*.  Half  a  yard 
wide,  in  the  Persian  or  Tarkish  style  of  design,  1*.  U.  per  yard;  flTeeigtata  li.  Tit. 

Floor-cloth  to  cover  a  room  is  charged  by  the  yard  anperflcial,  according  to  Ita  quality, 
that  depending  upon  the  strength  and  goodness  of  the  oanvaas,  the  number  of  ooata  of 
paint,  the  number  of  coloura  in  the  face,  and  the  age  of  the  doth. 
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1078.  Flocp^hihiMV€ryM»0jmliH9emBtfttrimaU§fQaBiooom^ 

water,  and  ita  drying  so  soon  after  being  wetted ;  but  water  ahould  be  sparingly  used  in 
cleaning  it,  and  stiU  more  should  soap,  for  this  latter  will  cause  the  paint  to  come  offbj 
dissolving  the  oil  with  which  it  was  made.  If  not  too  mnch  dirtied,  floor-doth  may  be 
kept  clean  by  wiping  it  with  a  damp  cloth,  and  afterward  rubbing  it  well  with  a  dry  cloth* 
and  then  with  a  brush  till  it  shines. 

1079.  There  is  a  great  vanUy  of  HyUt  tn  the  paUenu  of  oii^dotk.  Some  are  made  to 
imitate  marble  casements ;  some  wainscot  boards,  and  some  carpets  of  Tanous  kinds. 
Those  are  best  which  have  several  colours,  and  the  pattern  rather  small.  When  the 
pattern  is  laige,  defects  are  sooner  pereeived ;  but,  again,  in  those  which  have  a  laige 
pattern  to  imitate  marble,  defects  may  be  repaired  by  a  house  painter. 

1080.  Matting  is  used  in  some  cases  instead  of  carpets.  The  best  are  India  mats, 
which  are  used  to  lay  over  carpets,  particularly  in  summer,  from  their  being  cool  Th^ 
are  durable. 

1081.  Oil<iotk9  far  ctmenag  taUes  are  made  on  fine  canvass ;  one  side,  after  having  re- 
ceived the  proper  number  of  coats  of  oil  paint,  is  printed  with  blocks ;  and  the  other 
side,  next  to  the  table,  receives  only  one  ooat  of  paint,  which,  while  wet,  is  strewed 
over  with  flock  made  of  cut  wool,  so  as  to  resemble  green  baixe. 

SaOT.  v.— VABLBS  ANO  STAWDS. 

1082.  DimHg'tabUs  are  necessarily  of  various  sixes  and  forms,  to  suit  the  apartments, 

number  of  guests,  and  other  ciicumstaiioea. 
Various  meUiods  have  been  oontriyed  for  in* 
creasing  the  site  of  tables  on  ooeasioo,  and  of 
causing  them  to  ocoopy  lose  space  when  out 
of  use.  One  of  the  most  usual  is  the  mmmnn 
dining-table,  made  of  mahogany,  with  a  fixed 
centre  part,  and  folding  leaves  or  flaps  support- 
ed by  fly-rails  and  legs  to  draw  out,  or  pat 
back  when  the  table  is  plaoed  at  the  side  of  the 

apartment.  These  tables  may  be  square  or  round,  as>^.  176.  A  variety  of  them,  caB> 
ed  a  cottage  dining-table,  has  the  fixed  centre  not  above  18  inches  wide,  to  take  up  as 
little  room  as  possible  when  put  away. 

1088.  A  square  toik  may  he  tneraoMei  to 

an  oblong  one,  by  having  £y  brackets,  as  in 

J-  J"""^^-        J^'  ^^*  ^^  which  maybe  laid  loose  flaps, 

"       >>^^  I      ._  I  P"OT^        one  of  whiiA  is  represented  in  its  place  in 

T^ 

hinges  to  fold  down,  ana  conceal  the  flaps 
when  the  table  is  to  be  square. 

1084.  When  a  very  long  dtmng'taUe  ie  re- 
quiredi  the  usual  method  is  to  have  the  table 
that  generally  stands  in  the  centre  of  the 
dining-room,  whether  square  or  round,  as 
Jig.  178,  so  contrived  that  it  separates  in 
two,  as  in  Jig.  179,  and  having  loose  flaps 
plaoed  between  supported  by  slides,  called 
lopers,  that  draw  out,  forming  a  series  of 

jotsts ;  the  whole  still  resting  only  upon  the  

four  legs  of  the  original  table :  this  method  is  extremely  convenient,  as  it  prevents  any 


Pig.  176. 


J^.  177. 


the  figofe.  These  flaps  are  fixed  in 
places  by  pegs  tbat  drop  into  holes  in  the 
brackets ;  and  they  may  be  strengthened  by 
projecting  iron  straps  let  into  the  table  be- 
low the  top.   A  thin  rail  may  be  put  on  with 
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more  lefs  mining  id  the  W17  of  the  luuala.   TbMs  •!«  oc 

!■  tbw  manner  ■  Uble  aaj  bo  mads  Dim  feet  long,  ud  without  reqiiirinx  ■ 

tiODa]  aupport ;  and  one  adTantage  of  thia  ooDalniotiofl  is,  that  it  obTials*  tEe  j 

nienee  whit^  trequenttr  atiaes  when  the  feet  are  numerou*,  and  the  floor  not  perfectly 

lereL    The  flaps,  when  not  uaed,  are  kept  in  caaea  made  on  purpoae,  and  placed  in  u 

•djoiutDg  room,  or  a  receptaele  nia~  *" 

oontrivea  for  Ibem  in  a  aideboanl. 

•MflDlial  that  the  caae  in  wUob  tbaj  an 

kept  abould  Iu>t«  openioga  to  admit  a  ,a    ^m  _ 

free  circulation  of  air,  olherwisfl  the  M    it-Jft  "*•  '*'■ 

flap*  an  aptlow«rpaTdec«7,aiKlalipa,         «■  'A^— 

liMd  with  green  bail*,  aliould  be  fixed  ia  Die  caae  to  prevent  the  flap*  rubbing  againai 

eaob  other,  or  being  acratcheit  in  taking  out  and  puuing  in.    On  particniar  and  tempo- 

ni7  ooeaaiona,  wheat  do  proper  tabtaa  are  at  band,  bowda  laid  nptn  tratdt  bata  a  food 

•obatitnte,  aa  injfg.  180. 

lOSfi.  Ptmiroke  iMtt  are  well-kDOirn  oonreDieDl  lUmilnre,  frequentl;  tiael  aa  ainall 
breakAat  or  dining  tables,;^,  181.  It  is  requialte  that  the]'  ihould  be  made  of  weU- 
aeaaoned  nuhoganj,  otherwwe,  bam  the  lightneas  of  their  aiinctnrc,  Ihef  sooa  beoone 


Ik  floor,  than  when  there 


108T.  AmU  tnaifiul-taiUM,  leUttuf  UttU  ram,  are 
fg.  1S6.  Made  larger,  and  with  tbe  BDn>oitiDg  pillar 
email  dining-tablea,  aajffi.  ise,  I8T. 


lOW.  I-i«ry.to*4w»TrfrBtobeic«tor8iyflimi»d«ohd.  Tb»  %tf  b  wmOf  om- 
emd  with  laatker  for  wrtting  m-  i^- 1»  »  •»"  ***!'  *"'  ■'■>•  *»™*'  ""^  oMrod  m 
reqoired.    LaTgedraweraweeoovnuMtfor  iNddlnsportMiM  oraJarge  atlu. 


Iv.  ISS  li  one  of  a 


■man  dnwera  ue  eoDTeaieot  for 


on ;  and  ■  alulkiw  tlnWBT  nu^  poO 
onton  the  right  to  hold  ink,  peu,  &&, 
and  *1m  a  ahelf  maj  be  made  to  draw 
onl  on  the  left,  to  inoreaM  the  aiie  of 
the  top  00  oo^iiona.  It  would  be  a 
oonvenient  addition,  IhoDgh  not  dbdiI, 
U>  hav«  a  oo*er  hinged  to  the  badt, 
a«  represented  in  tbe  cut,  BO  aa  to  shia 
OTer  the  top  entirelj,  for  the  porpoae 
of  eecuting  eTerythmg  on  it  occaaion- 
alt7  with  a  lock,  without  di^toibincoi 
piuiing  Uiem  away,  and  thia  cover, 
gixe  more  room  for  hoMmg  papers,  Thia  table 
to  cover  ail  the  drawen,  in  which  oaae,  one  lock 
one  aide  might  be  fitted  op  for  partfotioa  or  larga 
~  obserre  that  this  place  may  be  made  more  ora^ 


roiniTinis  of  tbb  nnioiPAi.  avaktmbhti. 


Ml 


IDM.  Pl(r-<dUc*u«tlioMwtii<di  in  placed  ifaiMtaMpinB  between  the 'windowB; 
the  tope  are  geTtetaXtj  fonned  of  Bome  pieohHW  mutde  w  metf^im.  When  the  slab  of 
the  pier-tftble  ia  soppoited  bj  what  ie  termed  in  aiehtteotnie  a  ctavol,  it  U  called  a  e«M- 
nl-teMc,  aa  in  ^.  191.  Piet-taUee  an  Iftewiaa  aopperted  by  ehort  oolnmiu  i»  gn- 
teaqnea,  as  in  fig.  18S  and  108,  and  eonetiiMea  th^  eontaiii  cabinet*  or  book-ahelTee. 
Freqnentl7oraamentalTaeeB,orotherat4eoiaofverta,>replwMdDpontheni.  irtbere 
an  mirrora  In  the  aptitment,  tbe^  are  beet  {dued  over  the  Dier-taUea,  aa  in  Jig.  in. 


titbefi 


When  the  etyle  of  Louie  XIV.  ia  adopted  tn  the  i^utiiient,  the  pier'tablea  and  mirrora 
moat  be  in  the  eame  at^. 

1090.  Cari-tabUt  were  fomerir  made,  aa  fig.  IM,  with  the  top  to  fold,  OM  half  of 
whtchwaaaopportedbrtwoofthelegBiWhieiiw — 


can  likewiee  have  the  top  to  fold,  but  ma;  atand 
i^on  a  ain^  pillar.  Hie  firidiBf  lop  is  made  to  re- 
volve upon  the  ftame,  nndl  it  ooom  at  li^  anstea 
to  ita  former  po*ition,when  it  expoeoa  a  well  in  the 
fiime,  in  which  the  oarda,  Ac.,  are  kept ; 


r 


e  eard-iablea  are,  therefore,    ' 

'lelUahment  aa  well  aa  any  ocoaaional  tablea,  and  then  ie 
to  diatingniah  them  particolar);  bom  other  taUit. 


IWl.  So/»-utUt  an  elegant  amaU  taUea  tat  the  drawtag  k 
ae  their  name  implie*,  to  be  placed  near  the  aofl^  and,  for  thia  pnrpoee,  ■ 
namw.    llker  are  alwaja  made  of  fine  woode,  and  conaideraUr  enriched  by  eujiaf. 


OH   BOOTKBOUI    rUERimS. 

JnbiTiac,  or  other  roodm  of  omsraeMinK.  Fig:  197, 
196,  IM,  SCO,  301,  we  TBrioDB  tables  dow  in  use  oTUUb 
kind.  Tho;  an  ■ometintra  Mnned  ouanonal  laUa,  and 
made  aiao  eiicalar  or  ocU^nal,  and  aupported  br  a 
aingle  etem,  aa  Jtgt.  309,  sSa,  3<H.  Some  hare  been 
lataljr  introdiiaed  with  the  topa  of  alate,  lichlj  painted 
or  japuwed  with  Tarioua  fancuul  omamenta,  alate  hav- 
ing the  tdTMitagea  of  not  warping,  and  bearing  the  ne- 
oeaaaij  degree  of  heat  for  aauperior  Japanning  proceaa. 
loss.  BUliari-tatUM  are  frequent  piecea  of  fumitoie 
in  the  Tillaa,  where  ther  are  need  for  eierctae.  The^ 
>i«  naaallr  placed  in  a  room  devoted  to  that  nee.    A« 


itiaof  great  oonaeqnence  thai  the  table-top  ahall  be  quite  level,  great  care  UemploTed 
in  fixing  it.  Sometimea  aptrit  levela  are  attached  to  it,  with  aciewa  for  adjaaUiiK  the 
top  to  a  perfect  leveL  Tbej  are  oaoall;  made  of  mahngany,  eovered  wiOi  green 
cloth ;  bat  thej  are  alao  made  of  cant  iron,  and  of  alata. 

Fig*.  306,  30S,  SOT,  SM,  are  tahlea  in  tbo  atjlo  of  Eliiahethan  fnmitare. 


ion.  Laditt'  mrk-tMf  are  amall  tablea  for  holding  the  lighter  artiolea  of  thetr 
woit,  and  are  generaltr  fitted  up  with  convenient  placea  (br  cottons,  needles,  pine, 
eciason,  du.  Thejr  are  tometimea  plain,  of  mahogac]',  with  nnaU  drawen,  aa  J(g. 
S09,  or  with  a  Bilk  beg  fluted  with  ■  fringe,  aaj(f.  310,  fixed  to  a  trams  that  diawa  ont, 
Ibr  holding  variona  articlea  of  needle-woA  that  are  fn  progreaa. 

1094.  ^.  Stl  ia  a  larger  one,  made  in  the  atjle  of  a  aofa-table ;  and  j^.  llS  la  a 
very  email  one  of  a  circular  form. 

lOSS.  Fir.  313  ia  a  Work-table  combined  with  one  for  writing  or  drawing,  and  eon- 
talna,  besiifes  the  usual  bag,  a  deek  to  laiae  np  for  reading,  with  oonvenient  plaoea  Ibr 
writing  or  drawing  malerius,  with  a  aliding  ahelTit  tbe  aide. 

1096.  ^.  314  lea  aaall  work-table,  the  top  of  which  ia  made  to  rise  ap  to  get  M  tbe 


niHrrnKB  or  tbe  niircirAi.  4Fakthent9. 


thmgB  kept  in  the  table,  without  dieturijing  what  la  ou  tbe  top  i  the  top  mar  be  nude  in 
tbe  manner  of  a  reTolTing  eord-table,  to  produce  the  Hoe  effect. 

1097.  Extremely  small  Btanda  Tor  holding  work  are  oeeasioiially  osefti] ;  fig,  315  it 
one  of  the  least  posaibts  aitei  tsAjig.  IK  laanother  convenient  stand. 


109S.  WoTklorria>\ibiuktuaitm*Atot»:a  inSciite  Tariet;  of  forms,  and  are  reooia- 
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inended  to  be  Iu9  enongfa  to  hold  »  modarate  aapptj  nf  wmk  and  ■OH, 
witboiit  being  ofsach  a  aiia  •■  to  be  inociiiMiiieni  (at  ourriDi:  about  or  liftiitfc  witii 
eaM.  Tbey  ahonld  contain  divluoM  or  putitiona,  like  Uw  work-taUaa,  to  keep  OTerj 
thing  in  ils  place ;  but  Mnwtiniei  an  error  ie  comnutted  in  orer  partitioniDg,  whioh 
create*  troatua  inatead  of  aToiding  it  Theoontentaof  anefabozea  or  the  neceasariea 
for  work,  are  too  well  known  to  require  eniuueration  in  this  plaoe. 

10B8.  SoMket-tlandi, /igm.  117,  SlB,,Bre  now  tnnch  la  faahioiL 

llOO.  Whai-iui  ia  a  whimsical  appellatioo  lor  a  totj  eooTenlent  stand  of  Mveral 
■tones.  Figt.  919,  no,  Stl,  araTarioDa  fonnaof  theoi.  The  latter,  in  particular,  ad> 
mila  of  great  elqance.  «,.aaL 


1101.  TlbM 


M  is  a  amaH  staitd  for  keeping 


■  oftM  In  the  drawing-room,  rea^ 
for  use.  It  iaaometimeamBdewithaTiBliig  top, 
and  the  vanoua  caniatera  are  arranged  witUn. 

Fig:  m.  na. 

IIOS.  SmaU  »tmd$  i4  "^  dtgaM  formM  an 
naefol  appendages  to  ftamiture,  for  placing  ona- 
menta  of  acalptare  and  other  objects  upon,  as 
well  as  to  aeiT«  instead  of  tables  on  ocoasioBS 
that  take  np  little  room ;  for  example,  the  want 
of  a  stand  to  bold  a  candlestick  in  a  perpendion- 
lar  place  ia  often  numh  felt.  Fig.  ZU  will  an- 
awer  thia  purpose,  as  it  ia  made  to  raise  or  tow- 
er. Fig,  SSS  is  intended  t«  support  aomething 
hOBT;.  Fig.  33S  is  a  light  stand  of  bionae  or 
caat  iron,  resMnbliqg  an  antique  tripod,  ^j. 
S37,  8SS,  n9,  830,  are  Tarioua  stands  of  maitla 
or  scagl^ta  M  support  objects  of  *ertn. 
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1104.  Flowers  are  employed  to  decorate  apartments  in  various  ways.  They  are  kept 
either  growing  in  flower-pots^  or  in  water,  after  having  been  gathered.  The  oonimon 
red  earthen  flower-pot  with  a  aancer  ia  well  known ;  but  there  are  likewise  some 
made  of  finer  earthenware,  a  more  ornamental  kind.  The  latest  improvement  is  by 
making  them  in  form  of  a  handsome  vase,  the  lower  part  of  which  forms  the  recepta- 
tacle  for  the  water,  which  was  first  done  by  Wedgewood.  Fi^.  232  represents  a  see- 
tion ;  a,  b,  is  the  lower  part  contiaining  the  water ;  into  this  is  placed  the  floner-pot 
itself  containing  the  earth,  and  the  appearance  of  a  saucer  is  done  away  with.  Fig. 
238  is  the  improved  form  given  to  these  flower- 
pots at  the  lately-established  potteries  at  Lowes- 
by,  in  Leicestershire,  and  are  painted  in  the  style 
of  the  Etruscan  and  other  antique  vases.  Large 
flower-pots  in  rooms  are  usually  placed  within  a 
box  of  wood  on  concealed  casters^  When  flowers 
are  kept  in  bean-pots,  they  begin  to  droop  and  fade 
after  being  twenty-four  hours  in  water:  a  few 
may  be  revived  by  substituting  ftesh  water,  but 
all  may  be  a  little  restored  by  putting  one  third  of 
the  stems  into  warm  water :  by  the  time  this  wa-  ^S'  2*r.  ng.  m. 

ter  has  become  cold,  the  flowers  will  be  erect  and  fresh ;  then  cut  ofi'the  ends  of  the 
stems,  and  place  them  in  cold  water,  by  which  they  may  be  kept  a  day  or  two  longer. 
A  great  many  flowers  may  be  completely  dried,  with  all  their  colours  preserved,  by 
burying  them  for  some  time  in  hot  sand.  In  this  process,  the  flowers  are  placed  erect 
in  a  vessel  capable  of  bearing  heat,  and  hot  sand  ia  poured  around  them,  but  so  as  not 
to  disturb  their  shapes.  They  are  then  kept  in  an  oven  gently  heated  till  they  are 
thoroughly  dried.  Groups  prepared  in  this  way  are  sold  in  Covent  Garden  markets 
and  are  veiy  pretty. 

1105.  Theflowering  ofhdboas  roots  in  water-glasses  is  likewise  an  agreeable  man- 
ner of  ornamenting  apartments. 

It  has  been  lately  discovered  that  many  plants,  particularly  ferns,  may  be  kept  growing 
in  an  apartment,  without  any  watering,  by  being  planted  in  a  box,  and  enclosed  in 
glass.  Plants  have  even  been  brought  from  India,  in  a  growing  state,  by  this  contri- 
vance, though  the  eflfect  appears  to  be  contrary  to  our  usual  experience. 

1100.  Flowers  should  never  be  kept  m  bed-chambers  or  nurseries,  as  they  give  out  car- 
bonic acid  during  the  night,  and  consequently  injure  the  air  of  the  apartment.  , 


fig.  234, 
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1107.  ^oiBcr-iUmit,  called  jtriimira,  are  for  keepiof  out  llowen  tmih  f 
tiDie>  by  pottiu  them  into  wet  auid,  kept  in  a  japanned  tin  tray  that  fita  on  th 
the  stand.  Thu  ia  coveted  with  « trellw-work  or  wire  oi  pierced  tin,  in  the  ■! 
cr  which  the  atemB  of  the  flowera  are  put  to  keep  tbem  upright. 

F^.  134  ia  a  iDuU  stand  oT  this  kitid  to  be  |daced  on  a  table.  Fig,  S36  ii 
om  to  stand  on  the  floor.  Pig.  S96  ia  a  larger  one.  Fig.  387  ia  a  sund  for  ■ 
pot.  Fig.  S3S  is  a  atand  for  several  flower-pota.  FigM.  33S  and  MO  are  amalle 
for  flower-polB.     laJSg.  HO  the  pota  are  concealed  b;  mosa. 


Fig.  341  is  an  economical  stand  for  cut  flowers,  made  of  tin  and  wire  paiDted.   When 
fntl,  it  forma  a  pTramid  of  flowers. 

IIOS.  TVpof-nmm.sacalledbythe 

French,   is   mane  by  combining   tbe 

odoars  of  Tariooa  floweni,  bj  patting 

their  petals  into  TEMes  or  china  jars 

placed  in  apartmenta.    For  this  pnr- 

poso,  a  great  TBiiety  of  floweia  are 

employe^    as    orange   floweia,   rose 

learea,  pinks,  maijoram,  thyme.  laTcn- 

der,  rosemary,  caraomDe ,  melilot ,  sweet 

'  bssil,  balm,  jaamiDe,  &e.     These  are 

miied  together,  and  some  salt  is  added, 

'  and  well  stirred  among  them  to  pre- 

aerre  them ;  the  perfume  will  last  for 

many  months ;  and  sometimes  odorif- 

erooB  gums  are  added,  as  benioin,  and,  in  short,  any  eweet-tonelling  substances,  a* 

cionamon,  mask,  dco.,  which  may  compound  such  a  pertnme  as  is  most  agreeable. 

The  jart  are  kept  covered,  except  when  the  perfume  ia  wanted. 

An  Bngtuh  pol-pBurri  ia  described  as  consisting  of  violets,  iaamine,  lavender,  cJore- 
gilly  flowers,  Tosemary  flowers,  knotted  marjoram,  balm  of  Gilead,  damask  roses,  or- 
ris root,  gum  benjamin  and  etorax.  musk,  cloves. 

AnoihtT,  orange  flowers,  clove-gilly  flowers,  damaA  rosea,  knotted  marjoram,  lemon 
thyme,  rosemBry,  mint,  lavender,  rind  of  lemon,  clovea,  all  chopped  and  salt  between. 
If  tbe  whole  cannot  be  aalted  at  once,  pnt  tham  in  as  they  can  be  bad. 
Sacr.  VI.- 


lioe.  SulciiMntf  are  generally  made  of 
fine  mahogany,  and  more  or  less  enricbed 
with  carving  and  other  ornaments.  Small 
sideboards  are  often  of  the  kind  called 
ptdtMlal  ndtboa-rit,  fig.  9/Kt,  having  on 
each  aide  doors  enclosing  shelves  or 
drawera  for  holding  plate,  liquors,  or 
other  similar  articlea ;  al  the  bottom  majr 
be  a  deep  drawer  with  partitions.  Soma 
have  likewise  drawers  under  the  top. 
Fig.  MS  is  one  in  a  very  plain  style.  In 
the  centre,  uodeneath,  is  placed  an  open 
wine-cooler  within,  where  that  is  os^ 
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Fig.  USMindeboardofsmoraconiideraUeiiw,  MidirithontriMlTaaiHtlielut. 
Tie;  are  ntoeUj  made  in  thia  manner  in  luga  rooms,  at  thej  thoa  adibit  of  great  ts- 
rie^  of  ornament,  and  the  table  na.j  be  supported  b7  columns,  termini,  caryUJdea,  or 


other  apprapriBte  objects.  Beneath  is  a  ctUarcl.  or  a  receptacle  for  wme  or  liqnorB, 
&c.,  or  It  may  be  a  wine-cooler.  The  cellaret  is  frequently  made  in  tbe  form  of  an  an- 
tiqOe  aarco^iBgiis.  Sideboards  are  sometimes  made  with  deep  drawers  to  hold  a  cel- 
laret. At  preaent,  the  Loais  Quatone  style  is  much  employed  for  sideboards,  or  they 
are  enriched  by  tome  ornaments  in  that  style, 

P^.  Ut  ia  an  example  of  the  manner  in  which  a  aideboard  is  (reqiuattr  ma^  op  out 
of  dissected  parts  of  GUzabethan  fiinutnre.  The  foliage  of  tbe  earring  in  oak  is  in  a 
Tery  rich  atyle  i  but  the  figures  are  nnconth,  at  they  nsnally  were  in  that  period. 


II to.  dkifpwniri  it  a  French  term  api^ied  to  certain  lowmoTeable  pieces  of  ftaml- 
tore,  terriiig  aa  closets.  Tiiey  are  generaUy  made  of  an  elegant  Ibrta,  and  ornamented 
to  as  to  auit  a  sitting-room,  or  even  a  drawing-room.  Knee  flied  closets  are  out  of 
ftahion,  these  are  particularly  dmIU  in  small  parlonis,  where  they  are  often  placed  on 
the  Teceeses  on  each  aide  oT  the  chimney,  aa  a  aobatitBle  for  closets  and  a  sideboard, 
and  aene  to  hold  wine,  liqnora,  biaenita,  or  other  reft«rimieiits ;  and  on  the  top,  and 
on  a  riielf  tupported  by  amall  piUowa  or  brackela,  are  plnoed  derantert,  ^aaaes,  or  or- 
naments. In  large  apartments,  ss  in  libraries,  ladies'  flitting-rooms,  aad  even  in  dmw> 
ing-rooms,  they  are  very  conrenient  for  holding  a  number  of  things  that  are  often 
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' '  Kj.  347.  ' 

1111.  Itamng  *uiciDardt,  or  uu^im  IoUm,  ^t.  348,  M9,  are  nsefiil,  when  introdiKWd 
into  some  convenient  pait  of  the  dining-room  dutins  dinner,  for  holding  various  arUde* 
that  ms)'  be  wanted,  or  (br  placing  plates,  dishes,  &c.,  npon  to  be  taken  awa>  togeth- 
er ;  Ihesa  table*  being  placcnl  on  casteis  to  move  easilj  and  with  no  noise.  Fig^.  M8 
■nd  M9  are  usual  fonns  of  this  piece  of  fnmitnre. 


IllS.  Siring  taiUt,  figt.  SGO  and  a&l,aTB  a  late  improTement.  B;  a  particular  eon- 
tiivanee  in  the  pillow,  which  ia  hallow,  the  top  ma;  be  made  to  separate  into  three 
parts,  so  as  to  have  the  advantage  of  a  dumb  waiter;  and  when  required  to  fono  ■ 
simple  round  t^le,  the  upper  shdf  can  be  depreased,  and  the  lower  one  raised,  so  as  to 
Amn  onlj  one  top. 
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Fig,2S0. 


Fig.  251 


Fig.  SftS  i»  a  riaing  %oogon-uMe ;  by  depressing  the  upper  shelf,  and  raising  the  lower 
one,  the  whole  fimns  an  ordinary  side  table  that  may  always  remain  in  the  room. 


1^.252. 

1118.  Dumb  tDoitergf  Jig.  853,  are  wall  known  as  a  piece  of  furniture  formerly  muoh 
in  use,  and  extremely  convenient,  but,  being  now  out  of  fashion,  and  superseded  by  the 
rising  tables,  is  rarely  to  be  procured  except  at  the>  broker's.  The  ehelres  shoold  be 
made  to  turn  round,  which  renders  them  particularly  convenient 

1114.  A  tray-Btaniy  fig.  254,  formed  of  two  frames  and  girth  to  fold  up,  is  use(ul  te 
supporting  a  tray  during  dinner  in  small  apart- 
ments. To  make  this  serve  as  a  camp-taUe, 
or  for  pic-nic  parties,  an  additional  board  may 
be  provided  with  one  leg  fixed  to  it  by  a  hinge 
to  fold.  This  may  be  connected  with  the  tiay- 
stand  by  having  two  pins  to  insert  into  holes  in 
the  rail  of  the  stand,  with  hooks  and  eyes  to  keep 
it  fast.  This  board  being  of  the  same  width  as 
the  stand,  may  pack  up  with  it  conveniently.  Vig.  S54 

SiCT.  VII. — ^SOPAS. 

1115.  SofoM  are  artideg  of  furniture  IkaJt  are  not  merely  luxuries:  ikey  conduce  mueh'to 
comfort ;  and,  in  our  artificial  state  of  society,  are  sometimes  essential  to  health.  Hie 
name  is  derived  from  Sophi,  a  title  given  to  the  Emperor  of  Persia.  The  sofa  appears 
to  be  originally  an  eastern  fashion,  probably  taken  from  the  divan,  which  is  a  part  of 
the  floor  rais^  a  little  above  the  rest  in  Turkish  and  Persian  houses,  and  having  a 

"continued  seat  along  the  wall,  covered  with  mattresses,  about  three  feet  wide.  Pet- 
sons  of  distinction  have  this  seat  covered  with  scarlet  cloth,  silk,  or  other  ridi  stufiTs ; 
and  there  are  likewise  pillows  stuffed  with  cotton,  and  covered  with  similar  stufis,  to 
lean  upon.  As  it  is  not  the  custom.  In  these  countries,  to  use  chairs,  it  is  upon  these 
they  sit.  It  may  be  interesting  to  remark,  by-the-way,  that,  although  the  custom  we 
have  mentioned  is  still  general,  yet  we  are  informed  by  Mr.  Spencer,  the  late  traveller, 
that  some  of  the  Turkish  grandees  are  beginning  to  evince  a  preference  for  European 
customs  and  fumitnre-;  and,  instead  of  sitting  on  the  gronnd  and  eating  only  with  their 
fingers,  are  now  making  use  of  tables,  chairs,  knives,  forks,  and  spoons,  and  furnishipg 
tlifir  apartments  with  costly  looking-glasses,  chiflfoniers,  secretaries,  chests  of  drawers. 


oil  H0irBUI0t4  nnufiTuBK. 

— Ae. ;  ud  he  wmwu. 


bm  Tufciali  towTN. 

Sofia  with  na  ue 
OBOilly  nude  of  mm- 
hoganj,  enriched  with 
earring,  and  coTered 
with  hair  cloth,  chinta, 
or  Bilk.  Fig-iS6i»» 
drawing-room  m&  in 
the  Grecian  a^le. 


fir.U6ia«oottchK)&, 
vbiel  i>  Bomewhat  leu 


Fffu.  S6S  md  IBi  an  ini>den  Fnobh  »tUttt. 
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1117.  OtMnuHi  are  ituSed  MBta  plaoed  alon^  the  wan*  is  ttw  Tarkuh  muuier,  u  in 
^.  sas,  or  they  may  be  inaulated,  and  placed  u  an;  part  of  tha  room,  as  In  iff .  MS. 
nej  are  fonnd  extremely  spreeaUe  and  cooTenient,  and  help  to  break  the  foimality 
of  tlw  more  important  furniture.  They  aie  particularly  uaefiil  in  pietore  galleriea,  mo- 
aic-rooma,  anta-rooma,  &e. 


SaoT.  VIII.— CBim  iin>  «B*Ti.  *' 

11IS.  Scarcely  any  article  of  ftmiture  baa  undergone  so  nuiny  ehangea,  and  admit* 
of  enoh  variety  of  ronns,Ba  chairB.     The  use  of  a  cnair  being  far  a  seat,  there  ai 


gance,  the  forma  of  chain,  on  which  dependa  the  eaaineaa  of  the  seat,  may  not  be  an 
object  of  great  conaideratioD  to  persona  who  ait  but  little  ;  but  to  thoae  who  are  in  the 
habit  of  Bitting  for  many  hoar*  at  a  lime,  it  ia  of  the  fliat  importance  that  the  ahwie  of 
Ibe  chair  be  nch  that  the  weight  of  the  body  may  not  pnaanneqoallj  upon  it.  Theae 
prinMptee  ^>pear  to  ba*e  been  well  underatood  by  tb*  ancient  Enptia^i"  *nd  Greeka, 
•ince  the  foima  of  their  chairs  were  simple,  but  admirebly  adapted  to  their  pnrpose. 

1119.  Tkt  French  artiMli,  vnik  Mr.  Hcpt,  m  copying  or  tmifiUny  tlu  wUifM  t^,  pro- 
duced aome  of  the  beat  chairs,  the  forma  of  which  are  atill  retained,  or  hare  giTen 
hints  for  the  moat  perfect  now  in  use. 

Fig:  SM,  SS5,  ass,  267,  368,  369,  370,  3T1,  m  are  ehairain  the  antique  style. 

Figi.  3M,  366,  36S,  367  are  from  the  designs  of  the  late  Mr.  Hope,  and  btv  remsrii- 
ahle  lor  their  gracefiii  shapes,  and  the  comfort  which  they  affbrd.  The  laat  five  ava 
snn-cbairs.  Figi.  36i,  366,  and  367  have  been  much  imitated  for  parioor  chairs,  and 
in  some  reapects  trnprared  upon. 


OH  BODSXHOLO  FDUnTDIK. 


Fig.  278  is  a  group  orflirniture  in  the  antique  stjlc  fiom  Hr.  Hope's  deaicn. 


1130.  Ciknri  jaiioBitttg  iuigiud  iIskU  hatt  Ibw  Bhaip  angles  or  straight  lines,  but 
■bouU  ezkiibit  graceful  cnrres,  Bflbrdiug  eaaj  backs  to  lean  against  with,  firm  feet ;  and, 
in  general,  should  be  too  beavj  to  lift  and  moTe  about  easil;. 

IJ91.  Tke  nuu  ^  cibur*  are  geueralty  stuflM  with  horse  hair,  or  are  made  of  ^t 
cane  woren,  or  of  rushes.  In  purchasing  chairs  it  is  necessar;  to  ascertain  nbctW 
the  stuffing  is  really  done  with  horse  hair,  as  haii  of  very  inferior  kinds  is  freqnentif 
substituted,  and  sometimes  it  is  mixed  with  wool,  or  even  straw.  The  framing  is  also 
sometimes  done  with  unseasoned  wood,  and  becomes  loose  and  rickety,  on  shrinlung,  by 
drying.  It  is  therefore  generally  bad  policy  to  purctuse  those  that  are  oSbred  on  Tery 
low  terms,  as  there  is  usually  some  imperfection. 

1133.  In  thi  chta,fut  )andt  of  chairt  Ihe  Ugt  are  held  together  by  cross  bars  and  rails ; 
bnt  in  Ihe  best  chairs  these  are  omitted,  uie  stoutness  irf'lhe  mslerials  and  goodneBs 
of  the  workmanship  permitting  the  legs  to  be  sufficiently  strong  without. 

It  is  the  cuslom  to  ornament  the  front  legs  of  chairs  by  monldinga,  and  sometimes 
carving  ia  added,  whcreaa  the  back  lep  are  plain.  Some  have  objected  to  this  difier- 
ence,  but  it  appears  justified  for  several  reaaoos.  The  front  legs  of  mahogany  chain 
are  usually  made  straight,  as  they  are  found  inconvenient  when  curved,  and  when 
straight  mouldings  can  be  turned  upon  them  by  the  lathe  at  a  cheap  rate ;  whereas  the 
back  legs,  being  curved,  thai  the  chair  may  stand  firmer,  cannot  easily  be  turned,  and 
carving  on  them  would  scarcely  be  seen  :  nor  does  there  appear  to  be  any  reason  why 
the  front  and  back  lega,  being  so  different  in  shape,  should  be  ornamented  in  the  same 
manner,  good  taste  requiring  that  labour  shall  not  be  thrown  away.  In  light  cbaire  for 
the  drawing-room  the  front  legs,  as  well  as  the  back  ones,  aro  generally  ci^ved  and  dec- 
orated with  mouldings,  but  the;  are  usually  mode  of  woods  t&t  can  be  beat  after  they 
are  turned,  which  mahogany  does  not  admit  of. 

I1S3.  It  aiil  be  matt  cenaitnUnt  to  datt  ckairt  according  to  the  apartments  in  which 
they  are  placed ;  aince  this  regulates  not  only  their  forms  and  style,  but  likewise  the 
materials  of  which  they  are  made, 

1134.  PtrlouT  dual  are  almost  always  made  of  mahogany,  frequently  French  pol- 
ished, with  the  seats  stuffed  with  horse  bair,  and  covered  with  morocco  leather,  plain 
or  tufted,  red,  green,  or  blue,  or  with  hair  cloth.  They  should  have  little  carving, 
should  be  of  solid  construction,  and  Qt  forms  arreeable  to  handle  and  more.  The  backa 
ahould  not  be  too  uplift,  but  ^radSlw  cnirM,  and  slope  back,  to  afibrd  an  easy  posi- 
tion  to  the  body. 
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Fig:  174,  37G,  ST6,  377,  878  are 
BOme  of  the  moat  approTed  forms  now 
in  nae.  Tbe;  should  rather  be  a  little 
IIIUS7  and  heavy  than  ligbt.  llMBe 
which  are  ill  made  and  cheap  are  apt 
to  hreak  down  when  leaned  upon,  an 
accident  not  unalteDded  with  aerioiu 
danger,    Rome  hare  the  backi  atnSod 


IIU.  Zuyorcrm  eiairi — FaataaU.  Much  pftina  and  inTention  have  been  baatowe*  ' 
in  coutiiTinjg  the  forms  that  give  the  greatest  degree  of  repoae  and  anpport  to  the  body 
in  easy  obairB ;  and  Uus  ia  not  to  be  consideietl  as  mere  luxury,  ainoe  it  is  really  of 
gteat  Importance  that,  ader  fatigue,  the  most  perfect  rett  ihall  be  enjoyed,  ai  well  a* 
wbere  delicate  health  demands  indulgence.  At  the  principal  npholsterere  a  great 
vtriety  of  theee  may  generally  be  eeen,  distinguished  a ' '^-  -'■ ' 


Someof  the  best  of  these  are  represented  in^>.  STB,  380, 381, 38S,  383, 384;  tbelMl 
ia  called  the  aheU  chaii.   Tbeysiegenerdyofmaltogany;  thestafibdpajtofmotecea 


leather,  fill«d  with  the  beat  hone  hair,  ud  toAed :  oeaaaioiuSj  the  teala  oont«in  qtinl 
etari  spring  for  greater  elaetieity. 

1  isa.  O-awuif -rami  cJUtrt.  Fift.  KB,  SM,  M7,  MS,  M9,  SM  idmlt  oT  morn  earr- 
ing and  other  omamenta  than  thoae  for  the  parlonr,  sad  thej  aie  made  of  a  lighter 
oonatruetion.  Mahogany  is  aotnettniea  the  material ;  but  now  more  Ireqaenttr  aatin- 
wood,  map-wood,  triip,  and  other  rare  wooda.  Sometimea  also  th^  ai«  beaatiniUy 
japanned,  or  painted  and  gilded.  The  seata  are  cOTcred  with  riefa  silk,  ^  flowered 
aatina,  >ainted  TelTeta,  anperfbie  cloth,  wanted  worked,  or  ehinta,  and  at  preMsni  it  ia 
the  fh^oD  to  goto  MHuiderable  expense  in  Iheee  chain,  when  ofUie  ornamental  Und. 
Mixed  with  the  mora  masaf  drawiiif>-room  ^aira,  it  ia  now  the  cnetom  to  have  a  va- 
iSmj  of  otheta  oTa  nnieh  aimpler  kind,  and  axtremeir  light,  nauallr  teimed  eeiatraa 
iie»  or  gumiKg  chairs.  Theae  have  the  seats  mosiljr  oT  split  eane  or  of  mah.  ^g. 
»BI  ia  a  chair  of  this  kind  of  a  French  pattern :  jtf.  393  ia  Italian ;  jf^i.  S93  and  SM  are 
Swiae  forms.  Occasionallr,  some  drawing-room  chaka  hare  the  seats  Terf  low  and 
Ibe  backs  high ;  in  short,  more  whim  and  cqirice  is  shown  in  chairs  than  in  any  other 
antde  of  flimitDre.  . 

11S7.  LibrrndtMirt  Taiy  ranch  with  the  taate  and  habits  of  the  poaseaaor,  bnt'hsv* 
onalj  tba  plsmneai  and  aoliditjof  those  of  the  parlou  or  eating-room. 


rcutrqiti  or  rmt  nauau.  afaxthsnts.  Slfi 


Kg.mi. 
Figt.  )M  and  196  are  lUmaj  at 


t  rcivrruM. 

nay  ymj  mrIj  torn  bimBOlf  TOnnd  t*  qiaak  to  any  me  withoM  riUftnig  the  ^aca  of 

hia  etuur. 

Fig.  SW  ii  •  Ttadng  diair,  fmnislied  with  a  atand  for  a  oandla  and  de^  Ibr  a  book. 

.       IIM.  The  icthnt  cAmt,  jb-.  SSS,  made  of  etnv,  hw  been 

h)  loDg  lued  in  Wales  aod  Scotnnd,  aa  well  aa  in  aome  ptaeea  in 

rj  the  Dorth  of  England ;  bat  it  ii  only  of  late  that  they  have  ap- 

f  peared  among  our  ftdiionable  ftunitnre.    The;  are,  bowerer, 

unnn  and  cheap,  and  are  admired  Wj  aome  peraooa  for  tb^ 

timpls,  homely,  aiid  anng  appearenoe. 

IISO.  Pig:  300,  Ml,  SOS,  MS  art  exam^  of  Ac  to-taSU 
Elixaiilluat  or  J'lanuk  tkair;  at  preeent  bronze  ao  much  into 
faahion  again.  Some  of  them  are  Temaifcable  for  their  high 
backa  and  low  seats.  The  chairs  are  formed  of  oak  or  ebony, 
and  the  backa  and  seals  of  caae  are  atufled  and  coTered  with 
rioh  siKa,  m-  damaska,  tabareta,  &«.,  or  txuted  velvets,  and 
aometimes  ornamented  with  embroidery  and  fringea.  In  gen- 
eral, they  had  oroaa  bara  to  atrengthen  the  legs,  alUun^  at  preaent  these  are  &eqneai> 
Ij  omitted.  ^^j  Kg.ua. 
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1191.  ^.  806  uuunKdwiroTthe  HHiekiaditha  back  udBMtMTaivdwtQi  red 
leiUier.     Fig.  307  is  ■  pUitwr  dwir,  the  back  covered  with  stamped  leather,  put  a 

with  Urge  brate  headed  naile,  the  wt<rf»tripedBtuff.    iVr- 300  ii  a  lich  ai "- -  - 

the  time  of  James  L,  «lded,  and  oovered  with  rieh  dscuakMid  bii^e. 

1 133.  Fig.  810  !■  Uie  KHi  of  OM  of  theee 
obabe,  to  abow  the  aQle  of  the  caning  moie 
plainly. 

1188.  We  omit  obaira  m  iMe  Golkic  ttyU,  a 
they  are  never  oaed,  except  the  bouse  itself  be  1 
in  the  same  style ;  and  we  may  obserre  that  Vt 
Ibis  Btyte  is,  in  general,  xery  ill  adapted  for  do-  L 
mestic  flimiture,  and  excejrt  it  be  designed  by  | 
artists  of  great  taste,  and  who  are  Tery  well  ao-   | 

Saainted  with  Gottiio  architecture,  and  what 
ttle  remains  of  ancient  fiinutnre,  attempts  at  imitation  are  generally  Tory  miserable, 
beaidee  being  extiemely  sKpensive. 

1184.  Fig:  311,31*,  318,  8U  an  cbaira  in  the  ilyb  i/ Zmu  JUT.  In  these,  fn- 
quently,  a  great  part  of  the  obaira  is  gilded,  ud  tbe  saais  and  backs  oorared  with  lU 
silks,  figured  stdb,  and  relTets. 


1136.  DnvngTotm  tettt,  of  a  detached  kind,  are  oaeflil,  in  addition  to  the  uanal 
totaa  and  chairs,  to  place  in  any  psit  of  the  room,  for  two  peisons  to  conTerse,  or  lor  < 
similar  uses.  F^t.  316,  316,  317,  318,  319,  are  fashionable  fDnns  in  the  antique  style. 
figM.  316,  317,  318,  and  319,  aometjmes  called  X-seata,  may  be  of  east  iron,  or  may 
contain  a  alight  iron  bar  in  tbe  middle  of  the  mahogany  lega  to  atrengthen  them. 


878 


ow  Bomraout  nutrrou. 


118T.  Fig».  an,  913  are  rtoab  of  ■  vliavie  Unl.    I*^.  MB  Is  a  ttoot  that  geMraltr 
fcrma  ■  boi,  the  hd  or  which  w  the  Mai ;  and  (t  to  often  •domed  with  embnndei7. 

IIW.  FatmaaU  bi«  Idtewise  Deceaeary  pteooa  oT  flmitan,  paittotdBrl;  whan  tkeia 
ia  QUiiiag  or  childraa :  Uie^  ai«  of  maoj  tinda.     Fif.  9M,  BU,  ■ 
dnwhig-room ;  aadjt;.  336  ia  called  an  Ottoman  ftotatoiid. 


dfona  for  tba 


1189.  Fraitk  foelimrmtr.  This  ia  a  box  oontaininf  a  tia  Teaaal,  in  which  bot  witfer 
to  pat,  being  caieflillp  waddad  ranad  to  keep  in  tba  heat  -,  the  lid  ia  also  wadded,  /ig. 
SM.  Thto  wiU  keep  wan  Mme  bonn  when  ahnt,  mA  to  ttnj  naefld  to  keep  tba  feet 
OD,  when  oocaaion  reqnirea  II. 

SaoT.  IX. — ■ooEoiiai,  laoKaTiRDi,  mo  wamiro-Dana. 
1140.  Baehcattt.  The  moat  eoDnomical  bookcaaea  on  rimtda  ahelvee,  filling  up  the 
aide  of  a  room,  or  a  receaa  in  it.  When  bookcaaea  are  detached  piecea  of  fomrCiire, 
and  large,  they  are  naiiallj  made  with  the  lower  part  deeper,  for  foUoa  aad  other  latip 
bookB,aa  inj^.  337  j  aod  tliia  part  maybe  ahnt  op  with  cloae  doora,  one  part  conlaiB- 
ing  draweia  Ibr  prints  or  portTolioa,  or  abelTee  fer  fbUo  booka.  The  pngection  of  Ihto 
lower  pait  aerrea  aa  a  Aelf  to  reat  hooka  apoo.  Tbe  oppor  part  ia  generally  fitted  t^ 
with  ahalTea to ountaiB  bookaof thaqaarto,  octavo,  and  amaOer aiaea.  Thereto  itan- 
aUv  mora  or  leaa  of  arohiteotinal  atvie  in  the  dMign  and  omaBaent ;  Uiotigii  miadk  of 
Uito  abmld  bf  aToided,  and  a  plaion 
'atyle,  ta  otie  agreeing  mare  in  ridt- 
aaea  with  tlie  reat  M  the  fiimitDre, 
ahooU  be  introdooed  in  prelenBoe. 
The  ahelrea  ahonld  be  made  movea- 
ble, ao  as  to  be  fixed  at  vaiioiia  dto- 
tancea  from  eatA  other,  acooiding  to 
the  aiaea  of  the  books,  <irtiich  abooU 
be  BO  amnfed  aa  to  Gil  in  the  qaee 
nearly.  A  few  wooden  falee  hooka 
are  naeftil  to  soK^tbe  jimx  oTtboaa 
which  are  taken  out,  to  prevent  tha 


— 
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^aaed  doors,  or  with  doon  having 
OD^  wire-woA  to  secnre  the  hooka  \ 
bat  in  the  large  dtiea  of  Britain, 
doae  doora  are  indiapeoMUe,  if  it  is 
deaired  to  preaerve  the  hooka  from 
■moke  and  dust,  irtuch  prove  ex- 
toemely  deatnictive  to  them  in  tba 
oonrse  of  a  few  yeaia.    Thn  wiie- 
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Itolk,  with  nHi  befaiad,  {nwervea  the  bo^ia,  but  it  faM  the  InconTenunca  of  not 
■BowiBg  ua  to  Me  tlM  titles  wjthont  opening  the  doors.  Fig.  337  is  of  Ihe  kind 
called  bj  tbe  npholstererB  a  winged  bookcase.  Fig.  3X6  iu  a  lover  bookcase,  tenned  a 
iiecr/  boeteatt,  which  is  convenient  when  the  roran  la  lew,  or  where  it  ia  wisbed  to 
have  all  the  books  esail^  acaestible.  Fig.  8S9  is  •  imali  fier  beolaiui,  to  put  between 
windows  in  the  manner  oT  a  pier  table ;  or  e  pUoe  Stir  books  imij  form  pan  of  a  chif^ 
fonDisre.  Fig.  S30  is  one  of  a  aimilsi  Und,  but  with  cabinets  for  minerds,  coins,  du;., 
foiming  a  pan  of  it.    F^.aaiiEatmmili«i>tcait<nMlaaiKa'm>m.    .^j.  333  snd  388 


ara  moetallt  ieokthdva  on  easteia,  very 
00D*eaient  in  a  libiaiy.  Fig.  381  are 
the  tBtU-knmon  limpU  biiotilaha,  consist- 
ing of  a  few  boards  and  string,  whtA 
serres  well  for  a  nursery,  Ac.  "^ 

IMl.  fioDif/ond*  are  useful  articles  of 
fiimiture.  in  tending  to  prevent  the  injn-  ' 
riea  whirA  boobs  are  liable  to  receive  if 
laid  loose  on  the  tables.    They  may  be 
.  made  in  a  ^at  variety  of  forms  and  ■ 

aiiea,  according  to  t)ie  particular  viewa  —^ , 

and  wants  of  individuals.     Fig.  336  is  a  KgU*-  Fit-  **■■ 

very  simple  bookstand  for  placing  on  a  table  to  hold  a  few  books  to  be  referred  to. 
should  not  be  so  large  as  to  be  too  heavy  to  be  easily  lifted  by  ttie  two  handles ;  o 
made  larger,  it  may  be  placed  upon  a  atand  with  castors.  Fig.  336  is  one  of  more 
gtnt  construction,  commonly  ptsoed  upon  drawing-room  tabtee.  Tlie  drawer  set 
to  hold  letters,  cards,  or  oUier  papers.  Pig.  33T  is  a  very  convenient  kind  of  be 
stand  fi)r  authors  irtio  have  oocsaion  to  consiilt  a  number  of  books  at  tbe  same  til 
the  books  are  jdaoed  upon  ths  &ce  of  a  low  conical  irtieel,  and  kept  open  by  little  bi 
baMnera,  as  in  music-stands ;  and,  as  this  wheel  may  be  turned  round  upon  its  «t 
^  the  least  tondi,  it  is  eaay  to  refer  to  the  several  books  without  lifting  them  C 
their  places. 


1141.  Tin  rmding-dttk.  Jig.  S38,  ia  made  to  place  upon  a  table,  and  may  be  raised  to 
Uj  required  angle  by  a  frame  and  rack.  Two  teof-bolders,  of  brass,  are  made  to  turn 
ofKt  tbe  edge  of  the  stofi  latb,  for  kacvuifl  the  book  open.    Another  variety  is  i^re- 


•B  Bovataaui  ruwarvaM. 


nta.    A   fOrtfoUp   tUmi,  Jig.       f^ 

S40,bputicitlaTl;MeAilw)iere      ^ 

ymuvw' 

the  conlentareceiTB  injury.  Tto 

llu  piece  U  the  bottom  of  the 

portfolio  is  made  to  fold  up  when           / 

the  Btand  ia  clo«ed  to  pot  away,           / 

and  there  ia  a  contriTance  to         it' 
prexent    ita    opeoiug    too    far. 
There  are  vanona  foima  of  it ; 

^W-^\ 

IS 3 

IB  the  aimpleat. 

Kg.M. 

o  reach  booka  at  the  te 

of  the  bookcaaea.     The;  are  aomelimea  made  to  cloae  together  and  imitate  ai 
of  famiture  when  not  in  oae. 

1144.   WrUing-tailu  and  teriliiig-iiaki.    The  French  terma  of  iwus,  t«Tti        ,  . 

tteritairti,  are  aynonjinouB  for  these  naefhl  pieces  of  familnre  :  and  our  beet  contri- 
vancaa  of  thia  kind  have  been  origioallj  borrowed  from  our  neighboura.  Fig.  341  is  the 
well-known  bureau,  which  ia  now  aeldom  to  be  found,  except  at  the  broker'a,  but  waa, 
not  long  ago,  in  very  general  oae,  frequently  with  a  neat  bookeaae  orer  it,  and  waa 
Tery  caQTement,  and  by  no  means  inelegant,  though  at  present  out  of  faabwn     Tha 


flap  Ibr  writing  apOB  ia  made  to  fall  down,  and  ia  np- 
ported  by  two  mnaer*  below  that  draw  oqt ;  and  with- 
in are  variooa  araall  drawers  and  cell*  for  papera. 
The  large  drawers  serve  aa  an  ordinary  cheat  of 
drawers.  It  would  soem  that  the  sloping  appearance 
of  the  flap  had  been  objeated  to ;  for  we  And  Tsiioaa 
contriTancea  to  get  rid  of  thia.  One  ia  J^.  MS,  ia 
which  the  small  drawers  and  cells  are  concealed  by  a 
coTer  made  of  a  number  of  slips  of  mahogany,  ao  con- 
nected  that  they  draw  down  in  the  form  of  the  quarter 
of  a  cylinder ;  and  the  writing  part  is  made  to  draw 
out  Etrai^ht.  It  may  be  farther  decorated  with  a  iriace 
above  for  books,  or  for  various  ornamental  tilings,  and 
the  front  with  columns,  consols,  &c.  Fig.  343  la  an 
article  of  thia  kind  in  very  general  use  in  France, 
project  lea*  into  the  room ;  the  writing  flsp 
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Fig.  344  ia  a  writing-table  calcuJated  for  a  ladies'  apartment,  in  which  the  writing  part 
oonaiats  of  a  shelf  that  pulls  ont,  having  Qpon  it  a  leaf  that  lifts  np,  and  may  be  made 
to  rest  upon  the  table-top,  which  may  be  of  marble ;  this  will  give  the  necessary  slope 
Ibr  writing.  The  body  may  oonlain  drawers  concealed  by  folding-doort,  or  shelve* 
serving  as  a  ohiffonniere.  or  be  filled  np  in  any  other  mode  that  may  be  wished  for. 
Fig,  34S  is  a  contrivance  now  much  used  for  writing  oo,  called  a  Dmmporl,  from  the 
name  of  the  inventar.  It  consista  of  a  desk  placed  upon  a  pedestal  filled  with  diawei*. 
The  desk  is  of  the  same  width  and  depth  as  the  pedestal ;  but  is  made  to  slide  forward, 
irtien  to  be  written  upon,  in  the  manner  shown  in  the  wood^cnt,  to  give  room  for  the 
kneea.  A  sliding  shelf  may  draw  oat  at  the  side,  to  hoH  papers  or  other  tbinga  ;  and 
over  that  ia  an  inkstand  that  turns  out  and  shuts  in  by  a  hinge  at  one  end.  The  i 
is  covered  with  leather,  and  baa  a  fence  round  the  top ;  the  drawers  are  placed  at  i 
and  inatead  of  the  front,  for  the  convsnienoe  of  bping  got  at  when  one  ia  writing. 
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s  wiitiBg^Btaad  for  a  lady's  boudoir. 

The  trntU  ■ntinf-dut*  to  jiaee  on  a  comi 
fig.  849,  ire  too  w^  known  to  need  deacnption. 

Care  ebonld  be  taken  to  cbooee  a  proper  Ntuation  for 
writing-tablea  or  de«ks,  with  reject  to  the  light,  f-*^ -'^ 
■bonld  oome  in  &om  the  left.  ^~-~~^=~~^^  ^-^ 

I146i  The  pmerwation  and  arrtaigemtiit  of  paptrM  is  an  -— -■''^ 

■Air  of  ireat  impoitance,  which,  when  Declectod,  oAen  occaaion  gre&t  trntble  and 
audetr,  and  whieh  might  be  obTiated  by  a  little  loethod. 

114S.  lUwfori  or  pumpUcI  eata,  fig.  350,  are  eitreniel; 
coDTenietit  for  hotdiog  papers,  as  they  may  be  placed  o~ 
abeWea  like  books,  and  labelled  oa  the  back.  They  ar 
usnalJy  procured  from  the  bookbinder,  are  eometimes  made 
of  pasteboard,  and  bound  to  look  like  books ;  but  a  cheaper 
kind,  quits  SB  good,  is  made  of  thin  wood.  A  cheap  salnti- 
tute  may  be  easily  made  by  small  portfolios,  with  linen  or 
ootton  gnarda  to  keep  out  the  dust.  Raeipit  are  beat  fixed  > 
on  the  leaTee  of  a  blank  paper  book,  with  a  litUe  gum,  exactly 
in  the  order  in  which  they  are  received,  instead  of  ^ng 

'        ~  '' b  it  is  difficult  to  find  one.   The  diawera 


them  op  in  bnitdles,  as  they  often  are,  in  which  it 


a  may  be  made  to  let  down  ii 


manner  of  a  pianofoile,  to  get  at  the  papers 

1 147.  A  EMoil  feiatul  nuc,  with  shelves  or  drawers  within,  fig. 
3S1,  will  be  useful,  where  there  ia  no  library-table,  for  keeping  pa- 
pen  in  Rumford  cases,  or  in  folio*.  When  persona  bave  scqu^ed  a 
taste  for  siiangement  (a  Tery  uaefnl  one),  many  similar  methods 
may  be  contriTed,  in  whieh  facility  of  reference  ritonld  tbim  a  prin- 
cipal feature.  A  little  money  will  be  jodiciondy  laid  out  in  having 
proper  conTeniences  for  arranging  and  preserring  papers, 

1148.  Firt-preof  cloteu  and  ^xtt.  The  principle  Upon  t^ileh  theae 
should  be  constructed  is,  that  they  should  be  made  of  such  materials 
as  are  not  only  incombustible,  but  as  little  as  possible  capable  of  be- 
ing boated.  Metals  are  not  combustible  by  oidinaiy  fire* ;  but,  as 
they  are  enaceptible  of  being  made  eztiemely  hot,  they  are  not  proper 
flirthiapiiipose.   If  the  Joial*  are  not  peiftctlj  eloae,  ao  as  perftotly 
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to  exclude  the  extenul  air,  papers  ind  other  inflammwhla  •nbatancat  win  he  bntned 
4iid  coosmaed  is  them  io  case  of  a  fire  ;  and,  sbould  the  joint*  be  qaite  light,  papen  in 
them  wUI  at  least  be  charred  and  rendered  uaeleaa.  By  rererring  to  our  Section  "  On 
Heat,"  the  nature  of  the  subject  will  be  underatood;  and  it  wiil  be  seen  that  biictsoft 
■tone,  lajen  of  pumice,  charcoal,  and  other  porana  substances,  are  the  beat  non-con- 
ductors of  beat.  Fire-proor  boxes  should,  tberefore,  be  constructed  of  these  matenala, 
which  msj  be  cased  with  sheet-iron  merely  to  be^  them  together.  Air  is.  as  we  have 
ahown,  a  good  noD.oanductor  \  therefore,  two  boxetf  of  non-conducting  materials,  witli 
an  empty  space  of  a  few  inches  between  them,  will  be  far  safer  than  wny  single  box. 
The  inner  box  should  rest  upon  pieces  of  pumice,  and  should  not  touch  the  enenul 
one  anywhere  ;  or  the  space  between  the  two  bpiea  should  be  filled  with  pumice.  No 
one  unacquainted  with  these  philosophical  principloa  should  be  intniated  wiUi  the  ecMt> 
stiuction  of  a  fire-proof  closet  or  box 

SbCT.  X, SOBBBITS. 

I14S.  n)UnvKr<nu,jtf.  361,  to  keep  ofT  draughts  of  cold  air,  seem  to  be  of  Chineas 
or  Japanese  ongin,  if  we  may  judge  from  th^  puntings  with  which  they  used  to  be  dee- 
onted.    They  are  now  little  used,  since  the  finishing  of  our  houses  has  been  so  mwA 
ilnpniTed.   Still,  there  are  cases  where  they  are  foirad  to  add  much  to  comfort,  partico- 
larly   in   defending   those   who   are 
obliged  to  sit  between  the  door  and 
the  fire,  where  there  is  always  more  or 
less  of  a  current  of  air.    These  are  to 
turn  the  direction  of  this  current,  for 
they  can  have  no  eOect  in  deMroying 
it.    They  have   sometimes  peculiar 
hinges,  by  which  they  can  be  folded 
'  both  wsys. 

1160.  Fin  icTtna  are  very  neces- 
">•  "*■  sary  where  open  firca  we  used,  and 

in  En^and  tbey  always  form  a  part  of  the  furniture.  In  dining- 
foomi  they  are  particutaiiy  wanted  for  those  who  sit  with  their 
oacks  to  Uie  firej  and  various  contrivances  have  been  made  to  n^.tu. 

prevent  the  tmpleasaat  effects  of  this  aituation.  The  simplest,  and  one  that  fi«qiient]T 
uiswera  the  purpose,  is  a  flat  mat  worked  of  willow,  that  is  hong  on  the  back  or  each 
chair  requiring  such  a  defence,  fig.  363. 

1161.  A  chetal  firt  (crcen  is  One  made  of  mahogany,  filled  in  with  moreen  attd  other 
materials,  Jig.  364,  and  mode  to  slide  up  in  the  stand. 

Another  variety,  fig.  366,  is  made  to  be  increased  both  in  width  and  height  by  addi- 
tional sliding  pieces. 

1161.  Fin  tcneiu  f(7r  irttmngTomu  are  less  wanted  than  fonneriy,  since,  from  Ua 
'~  'n  chimney  fireplaces,  it  is  not  so  necesaair  to  stt  veir 


'.I 


employed,  they  are  made  light  and  elegant,  and  are  general!  v  onlr 
»  the  &oe.     Figi.  86<,  867,  36S  are  examplea  of  fiirms  in  om^- 
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non  use,  wldoh  qiay  be  of  mahogany,  the  screen  oovered  with  siOc,  pahttings,  &c. 
Figs.  859,  860  are  very  simple  screens  made  by  suspending  a  piece  of  silk  on  a  brass 
or  wooden  rod.  It  is  reqaisite  that  the  base  of  all  fire  screens  should  be  strong  and 
solid,  as  well  as  somewhat  heavy,  that  they  may  not  easily  overset. 

1 163.  That  a  jntne  of  glass  should  form  a  fire  screen  is  a  remarkable  fact.  It  appears 
that,  aHhougfa  the  heating  rays,  as  well  as  the  light  of  the  sun,  can  readily  pass  through 
glass,  as  is  evident  from  green-houses  and  ordinary  windows,  yet  the  ealorific  rays  from 
the  fire  are  almost  entirely  stopped  by  glass.  On  this  principle,  a  piece  of  window  or 
plate  glass  can  form  a  fire  screen  by  enclosing  it  in  a  frame ;  and  this  is  both  agreeable 
and  convenient,  since  the  fire  may  be  seen  through  it.  The  only  inconvenience  is  its 
liability  to  be  broken. 

SaOT.  XI. — SCULPTUSI,  PAIimNCiS,  ITO. 

1164.  There  are  few  houses  where  some  other  objects  are  not  collected  to  decorate 
the  apartments  .besides  the  mere  furniture.  Pictures,  statues,  baa-relieft,  vases,  porce- 
lain, minerals,  flowers,  even  toys  of  various  kinds,  are  introduced ;  and  their  selection 
distinguishes,  in  some  measure,  the  taste  and  judgment  of  the  possessors.  The  desire 
for  being  surrounded  by  objects  of  interest  is  both  natural  and  useful,  provided  it  be 
kept  within  due  bounds.  It  has  been  remarked  that  uncivilized  nations,  and  abnost 
the  poorest  among  civilized  people,  have  more  or  less  of  this  taste  for  decoration ;  and 
to  it  we  owe  many  of  the  most  valuable  arts.  When  the  inhabitant  of  the  humble  cot- 
tage in  any  country  is  seen  to  adorn  his  dwelling  with  works  of  art,  even  of  the  lowest 
kind,  we  may  be  sure  that  he  possesses  the  germes  of  some  good  feeling  capable  of  be- 
ing cultivated.  While  the  wealthy  procure  genuine  pictures  and  sculpture  of  the  beat 
kind,  those  in  middling  circumstances  may  easily  obtain  works  of  great  merit  at  a  much 
smaUer  expense. 

1 156.  When  sculpture,  instead  of  being  insulated^  is  attached  to  a  surface,  it  is  termed 
alto-relievo,  and  basso-reliem ;  or  alto-relief,  and  bas-relief  The  first  is,  when  the  figures 
project  from  the  wall  at  least  half  their  thickness  ;  and  when  the  projection  is  less,  it 
is  bas-relief  This  kind  of  sculpture  is  frequently  employed  in  friezes,  chimney  pieces, 
and  other  parts  near  to  the  eye ;  but  it  seldom  has  a  good  efirect,'or  is  lost  andUirown 
away  when  placed  too  high,  as  may  be  seen  in  several  of  our  public  bmldings  erected 
by  architects  of  reputation.  A  considerable  objection  to  the  use  pf  much  sculpture  in 
the  decoration  of  rooms  is  the  dust  which  it  collects,  and  which  cannot  be  frequently 
cleared  away  without  ix^ring  the  carving*  Painting,  on  this  account,  has  some  advan- 
tages over  reliefs.  The  ancients  have  left  us  many  exquisite  specimens  of  bas-reliefs, 
both  in  marble  and  terra  cotta ;  and  many  of  great  merit  have  also  been  executed  by 
modern  sculptors. 

1166.  Plaster  easts  of  fine  sculpture  are  scarcely  inferior,  in  some  of  the  most  valuable 
qualities,  to  the  original  marble,  and  may  be  rendered  durable  by  easy  processes :  they 
may  be  hardened,  painted,  varnished,  or  bronzed. 

1157.  Much  modem  sculpture  in  alabaster  is  brought  from  Florence,  consisting  chiefly 
of  small  figures  and  vases,  which  must  be  kept  under  glass ;  but  the  greater  part  of  it 
is  of  very  ordinary,  if  not  inferior  workmanship,  and  is  chiefly  striking  for  the  beauty 
'of  the  material,  or  the  elaborate  pierced  carving.  Abundance  of  small  figures  in  terra 
cotta,  or  other  materials,  are  produced  by  some  of  our  own  sculptors  too  little  known ; 
some  of  these  have  infinitely  more  merit  as  works  of  art,  and  deserve  places  in  our  best 
apartments. 

1158.  Carvings  in  ivory  are  often  extremely  valuable,  and  require  particular  care  to 
preserve  them.  When  exposed  to  the  air  unprotected,  and  kept  from  the  sun,  they 
become  discoloured,  and  covered  with  a  multitude  of  minute  cracks ;  but  if  they  are 
kept  under  glass  they  are  not  liable  to  this  change.  The  cracks  cannot  easily  be  rem- 
edied ;  but  when  they  have  occurred,  the  ivory  should  be  brushed  with  warm  water 

ft'  and  soap,  to  get  out  the  dust  that  may  have  insinuated  itself  into  the  cracks.    Expo- 

sing the  ivory  to  the  sun's  rays  for  some  time  under  glass  will  bleach  them  in  some 
degree ;  but  this  may  be  done  effectually  by  a  cautious  use  of  chlorine. 

I  1159.  Ornamental  vases.    As  these  are  very  frequently  employed  to  decorate  apart- 

ments, it  is  proper  that  some  attention  should  be  paid  to  the  style  of  those  which  are 
selected  for  this  purpose,  since  this  is  frequently  thought  to  aflTord  some  indication  of 
the  possessor's  taste.  In  no  circumstance  is  the  superiority  of  some  of  the  ancient 
nations,  particularly  the  Greeks,  more  strikingly  exhibited  than  in  the  beautiful  and 
varied  forms  of  their  vases ;  and  although  the  modems  have  carried  some  branches 
of  the  fine  arts  to  a  high  degree  of  perfection,  yet  they  have  failed  in  inventing  de- 
signs for  vases  which  can  bear  a  comparison  with  the  antique.  The  germes  of  this  fine 
taste  are  discoverable  in  the  Egyptian  and  Etruscan  vases,  which  were  copied  and  im 
proved  upon  by  the  Greeks,  who  have  left  us  the  most  splendid  and  perfect  speeimens 
Athens,  at  one  time,  took  the  lead  in  the  manufacture  of  earthenware  vases ;  but 
the  potteries  of  Samoa  soon  rose  into  great  repute,  and,  with  those  of  Saguntum  ip 
Spain,  and  one  or  two  tovnis  in  Italy,  furnished  the  chief  supply.    They  were  forme(0 
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of  the  piiTMt  oky,  and  were  djetiagiiialied  bj  their  eztnme  HffiOtuaa^    To 

them  impemous,  iiwtead  of  a  ^aae  they  were  coTeied  with  a  ▼amiah  of  bitaBDen, 

which  aunitted  of  a  fiae  polish,  and  was,  beatdea,  Tory  durable. 

1160.  Fine  esMmfUe  0/  Egfftian  mid  JStnuemn  M»et,  made  of  eaitbenwaro,  niay  be 
aeen  in  the  British  Museum,  of  which  >^#.  361,  368,  363,  86i,  366,  866,  867,  368,  869, 
370,  371,  are  copiea.  Fig.  866  ia  a  lai^  Etruacar  vaae  rioh^  painted  with  black  fin^ 
urea  on  the  red  ground  peculiar  to  that  ware. 


^.309. 
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1161.  Fig$.  878,  878,  874,  876,  876,  877,  878,  379,  880,  tare  Orml  vases  ffmaaUe, 


Vig.tn, 


1168.  Large  jars  ef  CfHnese  porcelain  are  often  placed  as  ornaments,  but  thfiao  are 
teresting  more  on  account  of  their  being  curious  specimens  of  a  manufacture  than 
from  the  taste  displayed  in  them.  The  Florentine  alabaster  vases  have  been  already 
aBoded  to,  when  speaking  of  sculpture. 
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Fig,  978. 


ng.  379. 


Fig.no. 


1163.  Votes  o/fluor  tpar  from  Derbyshire  are  extremely  beautilVil.  M.  de  Rozi^ 
wrote,  aome  years  ago,  an  interesting  work  to  prove  that  it  was  of  this  sobstanoe  the 
famous  Murrhinn  vases  of  the  ancients,  so  highly  prized,  were  made ;  and  there  really 
appears  much  weight  in  his  arguments,  this  substance  agreeing  with  the  ancient  de^ 
scription  more  nearly  than  any  other  known  material. 

1164.  Paintings  and  drawings  form  some  of  the  most  desirable  ornaments  of  our 
apartments  on  many  accounts.  Oil  pictures  demand  gilt  frames ;  drawings  do  very 
well  in  frames  of  various  elegant  woods.  The  hanging  of  pictures  properly  requires 
judgment,  and  much  depends  upon  the  direction  of  the  light  that  comes  on  them.  A 
side  light  is  the  best,  and  the  worst  is  fronting  a  window,  as  the  gloss  of  the  vamidi 
forms  a  sort  of  mirror,  in  consequence  of  which  they  cannot  be  seen  exoept  the  spec- 
tator stands  on  one  side.  It  is  mortifying  to  see  a  good  picture  hun^  in  a  bad  light, 
and  a  bad  picture  had  better  not  be  hung  up  at  all.  But  certain  drawings  are  not  so 
much  injured  by  the  effect  of  light,  and  may  be  placed  where  an  oil  pietnra  would  be 
lost. 

1165.  Since  it  is  almost  impossiltle  to  find  good  situaHons  for  many  pictures  in  a  mod- 
erately-sized house,  the  best  mode  is  to  place  them  in  a  gallery  built  on  purpose,  if 
they  are  numerous,  and  there  justice  may  be  done  to  them  aiu.  The  modes  of  warming 
by  steaitf  or  hot  water  render  such  an  apartment  agreeable  on  a  visit  paid  to  it  in  the 
coldest  weather. 

1166.  Artificial  flowers  are  beautiful  ornaments ;  and  are  nseftel,  since  the  natmral 
ones  cannot  be  had  at  all  times  and  in  all  seasons ;  those  of  wax,  in  particular,  so 
closely  resemble  real  flowers,  that  the  imitation  seems  quite  perfect,  and  they  weU  de- 
serve patronage. 

1167.  Many  of  those  objects  which  are  classed  as  curiosities  may  be  considered  as  fur- 
niture, since  they  are  frequently  empbyed  in  the  decoration  of  apartments ;  the  taste 
for  collecting  them  has  been  often  ridiculed,  but  it  is  not  deservedly  so,  except  when 
little  judgment  is  employed,  or  when  carried  to  excess. 

1168.  Engravings  are  little  used  at  present  as  ornaments  in  rooms,  though  they 
were  some  years  ago.  Many,  however,  well  deserve  this  distinction,  altlioagh  in  gen- 
eral the  effect  of  many  engravings  hung  on  walls  is  much  inferior  to  that  of  pictures 
and  drawings. 

1169.  Minerals  and  other  objects  of  natural  history  form  admirable  ornaments  for 
rooms ;  but  they  should  be  kept  under  glass,  otherwise  they  soon  spoU  by  the  dnsi 
and  smoke,  and  cannot  be  restored  to  their  original  beauty.  A  small  cabinet,  with 
glass  doors,  would  be  an  agreeable  and  entertaining  acquisition  in  almost  any  apart- 
ment. We  frequently  see  in  drawing-rooms  elegant  little  tables  covered  with  common 
and  useless  toys  in  porcelain,  or  figures  ill  painted  on  cards,  for  which  more  money  has 
been  given  to  the  fancy  shops  than  would  have  purchased  works  of  art  of  great  beauty 
and  merit ;  while  some,  again,  throw  away  money  upon  bad  copies  of  old  piotiireB  tha^ 
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have  been  recently  bronght  (rom  the  garret  of  the  painter,  after  he  has  employed  his 
talents  in  amoking  and  cracking  thenii  that  they  may  the  better  imitate  the  originals. 

SacT.  XII. — TAPiBTar,  imbroxdibt,  ahd  piliorbs. 

1170.  Tapettry  wa*  much  employed  in  ancient  timea  for  coyering  the  walls  of  apart- 
ments in  magnificent  houses.  The  term  is  deriyed  from  the  Latin  tapee,  the  cover  of 
a  wall  or  bed,  from  whence  also  comes  the  French  tapiteer,  to  line  ;  and  it  has  some* 
times  been  applied  as  a  general  name  for  all  kinds  of  hangings,  whether  woven  or 
wrought  with  the  needle,  and  whether  silken,  woollen,  linen,  leather,  or  paper ;  but  it 
is  now  appropriated  to  a  kind  of  woven  hangings  of  wool  and  silk,  adorned  with  scenic 
representations  ia  imitation  of  paintings. 

1171.  The  earliest  embroidery  and  tapestry  were  the  ttork  of  the  needle;  and  we  find  in 
the  Scriptures  mention  of  rich  dresses  and  various  articles  of  furniture  ornamented  in 
this  way  with  coloured  silks,  worsted,  and  gold  thread.  The  Modes,  Persians,  and 
Babylonians  were  celebrated  for  their  tapestry  and  embroidery ;  and  the  £g3rptian 
women  particularly  excelled  in  this  work,  from  whom  the  Israelites  derived  the  knowl- 
edge of  it.  These  arts  were  a  favourite  occupation  of  the  Grecian  ladies,  and  the  la- 
bours of  Penelope  have  become  proverbial.  Robes  ornamented  by  embroidery  vrere 
general  among  the  Greeks  and  Romans,  and  this  fashion  has  come  down  to  modem 
times. 

Some  considerable  works  in  tapestry,  worked  by  the  needle,  had  been  executed  in 
Germany,  France,  and  England  soon  after  the  third  century,  particularly  for  Catholic 
churches  and  convents,  and  often  by  ladies  of  the  highest  rank.  The  most  remarka- 
ble of  these  now  existing  is  the  Bayeux  tapestry,  the  work  of  Matilda,  wife  of  William 
the  Norman  conqueror.  This  nuignificent  example  of  ancient  female  industry  is  2S7 
feet  long  and  20  inches  wide ;  it  contains  530  figures,  representing  the  various  scenes 
of  the  Norman  invasion,  and  is  kept  in  the  town-haU  of  Rouen  as  a  precious  rehc.  It 
is  worked  in  dififerent-eoloured  worsteds,  on  doth  originally  white,  but  now  become 
brown ;  the  colours  are  preserved  tolerably  bright.  The  drawing  of  the  figures  is,  as 
might  be  expected  from  the  state  of  the  arts  when  it  was  executed,  stiff  and  rude,  bat 
the  costumes  of  the  time  having  been  carefully  attended  to,  the  whole  is  very  fllus- 
trative. 

1172.  //  appears  that  in  Chaucer'' s  time  tapestry  was  much  used  in  England  for  decora- 
ting the  walls  of  apartments  belonging  to  wealthy  persons,  but  it  was  worked  in  gaudy 
colours,  and  hence  was  more  useilil  than  elegant,  contributing  much,  however,  to  com- 
fort in  houses  where  the  bad  finishing  admitted  innumerable  draughts  of  air ;  but  the 
best  tapestries  were  only  put  up  when  the  rooms  were  inhabited  ;  a  few  of  Uiese  tapes- 
tries still  remain  in  ancient  mansions.  When  the  walls  of  rooms  were  furnished  with 
moveable  hangings,  other  materials,  as  leather,  flowered  and  gilded  in  various  patterns, 
and  silk,  were  frequently  employed. 

1 173.  It  is  not  known  exactly  at  what  period  the  weaving  of  tapestry  hy  the  loom  was  first 
practised ;  but  the  art  appears  to  have  passed  from  the  East  into  Europe.  Some  sup- 
pose that  this  rich  manufacture  was  brought  from  the  Levant  by  the  crusaders,  and  it 
became  at  length  the  greatest  ornament  of  palaces,  churches,  and  other  public  build- 
ings. The  French  ascribe  the  invention  to  the  Saracens ;  and  hence  the  workmen 
employed  in  it  were  called  Sarazins.  Guicciardini  states  it  to  belong  to  the  Dutch. 
The  first  manufactories  of  tapestry,  of  any  note,  were  those  of  Flanders,  established 
there  long  before  they  were  attempted  in  France  or  England.  The  chief  of  these  were 
at  Brussels,  Antwerp,  Oudenarde,  Lisle,  Toumay,  Bruges,  and  Valenciennes.  At 
Brussels  and  Antwerp  they  succeeded  well,  both  in  the  design  and  the  execution  of 
human  figures  and  animals,  and  also  in  landscapes.  At  Oudenarde  landscapes  were 
better  imitated,  but  they  did  not  succeed  so  well  with  the  figure.  The  other  manu- 
factories, always  excepting  those  of  Arras,  were  inferior  to  these.  The  manufactories 
of  Arras,  indeed,  were  so  celebrated,  that  the  name  of  this  place  has  been  frequently 
given  to  tapestry.  Sully,  the  minister  of  Henry  IV.  of  France,  devoted  his  attention  to 
this  nuinufacture,  and  was  enabled,  by  means  of  Flemish  artists,  to  establish  that  of 
the  Gobelins  near  Paris,  which,  under  Louis  XIV.,  became  so  celebrated  as  to  be  con- 
sidered the  first  in  the  world.  The  name  of  Gobelins  was  taken  from  that  of  two  ex- 
c^ent  dyers,  because  the  manufacture  was  first  carried  on  in  a  house  which  had  been 
built  by  them.  In  this  place  the  most  able  artists,  among  others  Le  Brun,  were  em- 
ployed to  make  designs,  and  to  direct  copies  of  the  best  pictures.  When  the  tapestries 
were  large  they  were  woven  in  parts,  which  were  united  by  the  rentrayeurs,  or  fine 
drawers ;  and  many  of  these  productions  are  scarcely  inferior  to  the  paintings  they 
were  copied  from.  This  art  is  generally  supposed  to  have  been  brought  into  England 
by  William  Sheldon,  about  the  end  of  the  reign  of  Henry  VIII.,  and  parts  of  some  maps 
in  tapestry,  made  by  Hicks,  the  artist  he  employed,  were  lately  preserved  at  Straw- 
berry Hill. 

1174.  In  1619  a  considerable  manufacture  was  established  at  Mortlake,  in  Surrey,  by  Sir 
Francis  Crane,  who  received  £2000  from  King  James  to  assist  in  carrying  it  on  \  and. 
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aocording  to  Walpole,  it  was  brought  to  great  perfection.  At  his  eatablishmexit  some 
saperb  tapestries  were  executed  during  the  reisn  of  Charles  I.,  from  designs  of  distin* 
ffuished  painters,  such  as  Rubens  and  Vandyke,  several  of  i^ch  still  exist,  as  at 
Hampton  Court  Palace,  and  Mary^s  Hall,  Coventry.  During  the  civil  wars  the  mana« 
facture  languished,  and  under  the  Commonwealth  it  was  abolished ;  nor  has  there  been 
fmy  manufacture  of  tapestry  in  this  country  since  that  time. 

1175.  In  the  time  of  Queen  Elizdheih,  tapestry,  called  arras-warkt  was  very  generally 
adopted  in  the  houses  of  the  country  gentry,  but  this  was  of  a  course  fabric,  partly  the 
produce  of  the  loom,  but  also  of  the  needle,  and  sometimes,  it  would  appear,  little  more 
than  painted  cloths ;  and  it  was  suspended  on  frames,  which  were  at  a  little  distance 
from  the  walls,  and  thus  afforded  the  means  of  persons  concealing  themselves  behind 
them.  A  superb  set  of  pictures  in  tapestry,  representing  the  destruction  of  the  Span- 
ish armada,  was  executed  in  Flanders,  and  long  ornamented  our  House  of  Lords,  until 
they  were  destroyed  in  the  fire  of  1834.  Fortunately,  a  set  of  engravings  had  been 
made  from  them  by  John  Pine,  in  1739,  and  a  fragment  of  one  of  them  still  exists  in 
Plymouth. 

1176.  The  use  of  plaster  of  Paris  infimshing  the  toaUs  of  apartments,  which  began  to  be 
general  in  the  reign  of  Queen  Elizabeth,  caused  that  of  tapestries  to  be  discontinuedt 
from  the  facility  with  which  architectural  ornaments  in  relief  could  be  produced ;  and 
tapestry  is  at  present  seldom  seen  except  in  restorations  or  imitations  of  ancient  man- 
sions. In  France  it  is  still  executed  at  some  of  the  great  manufactories ;  and  in  that 
country  there  are  preserved  abundant  examples  of  ancient  tapestry. 

1177.  Embroidery  is  much  more  generaUy  used  abroad  than  with  us  for  ornamenting 
dress.    Threads  of  the  brightest  and  most  showy  kinds  are  employed. 

Embroidered  handkerchiefs,  generally  carried  in  the  hand,  are  universally  used  in 
Turkey,  and  the  neighbouring  nations  of  Asia,  and  are  often  bestowed  as  presents  by 
Turkish  ladies,  by  whom  the  working  of  them  is  a  favourite  amusement.  Embroidery 
is  also  much  practised  at  present  by  ladies  in  Oermany ;  with  this  they  ornament  vari- 
ous articles  of  furniture,  as  screens,  ottomans,  footstools,  dec.  This  practice  has 
lately  been  fashionable  among  ladies  in  England,  and  German  patterns,  as  well  as  all 
the  various  materials,  canvass,  wools,  and  silks,  are  now  sold  in  many  of  the  London 
shops. 

Muslin  was  formerly  embroidered  by  stretching  it  on  an  instrument  called  a  tambomr ; 
the  more  open  the  muslin,  the  better  it  is  adapted  for  the  purpose  ;  but  it  is  now  more 
generally  worked  in  the  hand.  A  great  many  hands  were  employed  in  embroidering 
muslins ;  and  this  work  was  chiefly  carried  on  in  the  south  of  Scotland  and  north  of 
England.  Embroidery  is  one  of  the  last  things  that  one  would  expect  to  see  done  by 
machinery ;  yet  this  has  been  effected  by  M.  Heilman,  of  Mulhausen.  His  invention 
was  exhibited  in  Paris  in  1834,  and  several  of  his  machines,  by  which  about  130  nee- 
dles are  worked  by  one  grown-up  person  and  two  children,  are  employed  in  France, 
Germany,  and  Switzerland.  Lately  they  have  been  introduced  at  Manchester.  One 
machine,  capable  of  doing  the  work  of  fifteen  expert  embroiderers,  cost  about  £200. 
The  machine  copies  the  pattern  by  a  pentagraph. 

1178.  Filagree  is  an  ornamental  work  composed  of  threads  of  gold,  silver,  paper,  or 
other  substance,  wrought  together  in  a  curious  and  ingenious  manner.  Our  term  comes 
frt>m  the  Italian  filigrami,  threads  and  beads,  because  the  latter  were  originally  mixed 
with  it.  The  art  is  of  great  antiquity,  having  been  brought  from  Egypt  and  the  East ; 
and  was  formerly  much  employed  in  church  furniture,  as  for  decorating  vases,  images 
of  saints,  dec.  Beautiful  articles  of  this  kind  are  manufactured  in  the  Deccan,  and 
among  the  Turks  and  Armenians.  Mr.  Marsden  informs  us  that  the  Malays  excel  in 
this  art.  The  best  filagree  is  executed  with  threads  of  gold  or  silver,  and  gilt  or  col* 
oured  paper  is  also  used.  Making  filagree  was,  at  one  time,  a  fashionable  employ- 
ment,  but  is  now  nearly  obsolete. 
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1179.  HaU  chairs f  figs.  381,  382,  383,  are  made  in  a  particular  style,  and  are  always 
either  wholly  of  mahogany  or  wainscot :  they  have  more  or  less  of  turned  or  carved 
ornaments,  and  have  sometimes  heraldic  shields  or  the  crests  of  the  owners.  Figs, 
384,  385  are  hall  seats.    (See  next  page.) 

1180.  Hat  and  cloak  pins,  and  umbrellarstands.  It  is  usual  to  have  proper  places  for 
hanging  up  hats,  cloaks,  greatcoats,  and  umbrellas :  these  should  be  not  far  from  the 
entmnce,  easily  accessible,  yet  safe.  When  there  is  little  room,  they  are  generaUy 
hung  on  pins  fixed  in  a  wooden  rail  against  the  wall ;  but,  wh^n  there  is  spaee 
enough,  stands  for  the  purpose  are  better,  as  garments  dry  sooner  on  these. 
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Fig.  386,  a,  nnH'eseDti  pina  made  of  wood,  tamed  and  lei  perpendicularlr  into  a  na- 
hoginj  rail  fiiea  to  the  wall  at  a  proper  height.  Cloak  pina,  fig.  3SS,  t  and  e,  aro  Iik»- 
wiae  made  of  braaa  and  of  cast  Itod,  and  are  acrewed  oa  to  the  rail,  tbeir  directioa 

Kinting  npward,  the  better  to  aecure  what  is  hung  oa  them  ;  another  hind  baa  the 
ver  part  of  it  turned  upward  to  hang  the  hat  on.  Cloak  and  umbrella  standi  are 
oomelimes  made  of  mahogany,  consisting  of  a  stem  and  cross  bars,  as  iafig.  387;  the 
lowest  rail  has  lat^  Imobs  for  the  ambrellaa  to  ataad  between,  draining  into  the  box, 
which  has  a  loose  japanned  tia  traj  within.  The  cloaks  are  hung  upon  theihree  upper 
rails.  Fig.  3S8  is  a  cloak  and  umbrella  stand  made  of  caat  iron.  Fig.  389  is  an  um- 
brella-Btand  made  of  tin  painted;  and^.  390  ia  one  that  may  be  constructed  of  wood. 


IIBI.  Dfor-teraptrt  for  tbe  feet  are  placed  at  the  entrance  of  every  honae,  and 
•honid  be  in  auch  a  aituatioD  as  to  be  easily  seeo.  The  Tariety  of  form  is  endless, 
from  a  simple  piece  of  iron  hoop  fixed  acroaa  two  Dprigfats  of  any  kind,  to  those  of  cast 
iron,  ornamented  in  Tarious  ways,  and  kept  by  the  ironmoDgera.  Thej  ahould  always, 
if  possible,  bave  a  receptacle  for  tbe  dirt  to  fkll  into.  A  portable  sotaper,  fig.  S91, 
which  costs  only  two  shtllings,  is  oseftil,  because  it  may  be  placed  in 
M,  for  inataace,  in  any  part  of  the  garden. 
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CHAPTER  Xn. 

BEDBOOH  rUBNITUBB. 

1 18S.  The  ftmiiliire  of  bedrooniB,  being  of  a  imrtlenlar  kind,  it  appears  proper  to  treat 
of  it  as  a  dasa  distinct  from  that  of  the  principal  apartments, 

SbCT.  I.— 4BIM. 

1183.  The  suijeet  of  hei»  includes  tiie  description  of  bedsteads,  tbe  bed  itself,  bed 
fbmitare,  and  bedding. 

Bedsteads  are  the  solid  constmctions  or  frame  work  upon  which  the  bed  itself  rests, 
together  with  the  canopy  over  it  Bed  fttmiture  comprises  the  curtains  which  geder- 
al&  enclose  the  bed,  or  which  are  suspended  from  the  canopy  or  top.  Bedding  includes 
beds  and  mattresses  of  all  kinds,  whatever  they  may  be  stoflbd  with ;  also  the  bolster, 
pillows,  sheets,  blankets,  and  counterpane. 

1184.  Histoneal  remarks. — In  the  first  and  ruder  ages  of  mankind,  it  was  the  general 
practice  to  sleep  upon  the  skins  of  beasts,  as  was  the  case  with  the  ancient  Britons, 
and  this  custom  still  prevails  in  many  of  the  Asiatic  countries,  and  other  parts  of  the 
world.  These  skins,  some  of  which  were  worn  in  the  dav,  were  spread  at  night  on 
the  floors  of  their  apartments  In  process  of  time,  these  skins  were  changed  for  beds 
stuffed  with  straw,  chaff,  pptton,  or  other  soft  materials. 

Bedsteads  among  the  Greeks  were  of  the  most  simple  forms,  consisting  of  a  couch 
without  any  curtains :  they  may  be  often  seen  represented  on  antique  bas-reliefs  and 
in  paintings,  and  appear  to  have  had  girth  bottoms.  We  read  also  of  pensile  or  sus- 
pended b^,  by  which,  if  necessary,  the  person  might  be  rocked  to  sleep ;  these  appear 
to  have  resembled  our  hanunocks  or  cot  beds. 

Among  the  ancient  Romans,  a  species  of  bed  was  nsed  unknown  in  modem  times, 
which  was  lor  the  purpose  of  resting  upon  at  meals :  this  kind  of  bed  was  odled  7Vi- 
eUnium,  from  its  being  usually  occupied  by  three  persons.  These,  in  the  luxurious 
times  of  the  emperors,  were  of  the  most  surprising  magnificence  ;  and  we  are  informed 
by  Pliny  that  they  were  frequently  formed  of  ivory,  adorned  with  plates  of  silver  and 
yold,  and  covered  by  the  softest  mats  and  counterpanes.  The  use  of  feathers  for  beds 
IS  not  modem,  for  Pliny  informs  us  that  they  were  in  use  among  the  Roman  gentry, 
and  at  the  inns  beds  were  filled  with  the  soft  leaves  of  reeds. 

In  the  houses  of  the  wealthy,  and  even  in  the  royal  chambers  of  England,  beds 
stuffed  with  straw  or  chaff  were  used  so  late  as  the  close  of  thft  thirteenth  century ;  the 
bed  furniture  was  of  a  very  costly  description,  and  made  of  such  durable  materials  as  to 
last  for  many  years ;  a  few  have  descended  down  even  to  the  present  times,  and  are 
preserved  in  old  manor  houses.  The  hangings  were  sometimes  of  silk  damask,  or  of 
velvet,  and  embroidered  with  coloured  silk,  or  of  rich  stuffs.  The  testers  were  gener- 
ally low,  the  necessity  for  plenty  of  air  not  having  been  then  understood :  the  valances 
were  generally  plain,  but  scolloped  with  various  forms  at  their  lower  edges.  Some 
were  surmounted  with  feathers.  The  effect  of  the  whole  was  heavy,  but  calculated 
to  have  an  air  of  gloomy  grandeur  suited  to  the  times.  Their  great  expense  prevented 
their  frequent  removal,  and  the  nature  of  the  materials  collected  dust,  and  rendered  it 
difiicult  to  clean  them  so  often,  or  so  effectually,  as  might  be  desirable.  Our  modem 
light  furniture  is  much  preferable,  and  with  care  may  last  sufilciently. 

Among  the  Eastern  nations,  beds  are  seldom  raised  from  the  ground.  In  the  even- 
ing, mattresses  stuffed  with  cotton,  of  which  they  keep  a  considerable  number  in  great 
houses,  are  brought  into  the  room,  and  laid  down  on  the  fioor :  often  they  have  no 
other  beds  than  the  divan  used  in  the  day.  The  poorer  people  lie  only  on  mats  spread 
on  the  ground. 

1185.  German  beds  differ  remarkably  from  our  mode  in  England.  They  make  the 
npper  part  so  high  by  means  of  many  pillows  placed  underneath,  that  they  rather  sit 
than  lie  in  bed ;  some  do  not  use  blankets,  but,  instead  of  them,  have  a  wadded  coun- 
terpane over  the  sheets ;  and,  in  winter,  a  light  feather  bed,  sometimes  of  down,  is 
added  as  a  eomvre-jneds.  This  custom,  though  sometimes  spoken  of  with  ridicule,  is 
said  to  be  extremely  eomfortable  in  very  cold  countries. 

1186.  In  England  and  Scotland,  during  the  feudal  period  of  our  history,  the  propne- 
tors  of  land  Uved  in  castles,  which  were  not  always  accommodated  with  a  number  of 
rooms ;  and,  when  it  was  necessary  for  the  greater  number  of  the  inhabitants  to  sleep 
together  in  the  great  hall,  straw  was  brought  in  for  that  purpose,  and  was  swept  away 
next  morning.  From  the  following  account  given  by  HoUingshed,  we  may  judge  of  the 
mode  of  sleeping  in  England  at  a  kter  period.  **  Our  fathers,  and  we  ourselves,  have 
lain  full  often  upon  straw  pallettes,  covered  only  with  a  sheet  under  coverlets  made  of 
dogswain  or  hoperlots  (I  use  their  own  terms),  and  a  good  round  log  under  their  head 
instead  of  a  bolster.  If  it  were  so,  that  the  father  or  the  good  man  of  the  house  had  a 
nuutress  or  a  flock  bed,  and  thereto  a  sack  of  chaff  to  rest  his  head  upon,  he  thought 
himself  to  be  as  well  todged  as  the  lord  of  the  town.    So  well  were  they  contented. 

Oo 


SOO  ON   HOUBBHOLD   rUENITtJKE. 

PiDom  (uid  tbe;)  were  thoagbt  meet  oalj  for  women  in  cUldbed.  A*  for  serruiU, 
if  thej  had  an;  ihoet  above  tboni,  it  was  well :  for  teUom  XhtJ  had  tnj  under  theii 
bodies,  to  keep  them  from  the  prickling  atrawB,  that  ran  oft  throng  the  canraaB,  and 
rued  their  hardened  hidea." 

1187.  GfiuraiCUicrwciDiumScii.—- Inthepreaent  daj,wheDtheBtDdTofph7aiok)g7, 
■nd  the  importance  of  pure  aii,  and  great  cleanlinera  are  beginning  to  be  understood, 
eyerylhing  relating  to  our  places  of  repose  during  the  night  receiTea  particular  alten- 
tion  from  persons  of  intelligence ;  and  jet  much  of  this  knowledge,  so  important  to 
our  health,  is  not  sufficiently  diflUaed.  In  treating  on  ventilation,  we  pointed  out  tba 
necessity  (here  was  for  breathing  good  and  wholesome  air ;  a  necessity  which  eiiata 
in  the  strongest  degree  during  the  night,  when  we  do  not  change  our  situation  for 
many  hours  togelher.  It  can  scarcely  be  necessary  to  repeat  how  pernicious  to  health 
are  very  small  bedrooms,  from  the  vitiation  of  the  air  by  constant  breathing ;  but  the 
same  reasons  will  apply  to  all  circumstances  which  prevent  the  chaoge  of  the  air  round 
about  us  when  in  bed.  and  which  compel  us  to  breathe  over  again  a  portion  of  that  air 
which  we  have  expired.  This  principle  being  kept  in  view,  and  thoroughly  uDiierstood, 
tl  will  be  easy  to  comprehend  in  what  manner  this  part  of  our  damicil  must  be  treated. 
Id  email  bedrooma  it  is  best  to  do  without  curtains,  or  at  least  to  have  them  only  par< 
lial.  and  not  enclose  the  bed.  When  curtains  are  drawn  close  round  a  bed,  it  is,  in  fact. 
Dearly  equal  to  sleeping  in  a  small  room.  It  has  been  for  some  time  the  fashion  to 
raise  heda  high  above  the  floor ;  but  in  low  apartments  II  is  particularly  improper  to  do 
•0,  since  this  lesaena  the  distance  from  the  ceiling,  and  keeps  the  person  immersed  in 
a  bad  atmosphere,  since  the  expired  air  rises  to  the  top  of  the  room.  la  low  chambers, 
therefore,  the  beds  should  be  as  near  the  floor  as  possible ;  but  where  the  apartmenta 
are  lolly,  there  is  no  occasion  for  this,  and  keeping  the  bed  at  a  moderate  height  has 
tte  convenience  of  admitting  sweeping  under  it.  Thecomer  of  a  room  is  a  bad  situa- 
tion for  a  bed,  as  it  cannot  be  got  round  without  moving  it.  It  should  be  placed,  if 
possible,  nearly  at  the  middle  of  tbe  aide,  but  should  not  quite  touch  the  wall.   ' 

Physician^  remark  that  soil  feather  beds,  in  which  the  body  sinks  so  deep  aa  to  be 
almost  surrounded  by  feathers,  have  a  relaxing  effect,  occasioning  an  undue  wanath 
that  weakens  the  action  of  tbe  skin,  and  renders  the  individual  very  susceptible  of  cfdd 
when  exposed  out  of  doors.     They  recommend  that,  when  a  feather  bed  ia  used,  it 
should  be  so  well  stulTed  as  to  aSbrd  ample  reaistance  to  the  weight  of  the  body.     On 
this  account,  many  persons  prefer  sleeping  upon  mattresses  only,  particularly  in  sum- 
mef.     These  obserritiionB,  however,  apply  chiefly  to  tbe  young  and  vigorous,  who  may 
sleep  sound  upon  a  hard  twd ;  but  the  aged  and  in&rm,  except  the  bed  be  moderately 
soft,  would  thus  pass  many  a  sleepless  night.   The  covering  should  be  light.     For  very 
cold  weilber  some  have  the  counterpane  quilled  with  cotton  wool ;  eider  down  is  bet- 
ter.    For  comfort  and  cleanliness,  the  more  simple  the  style  of  the  hangings  the  better. 
Much  drapery  confines  the  air,  harbours  dust,  and  is  not  only  expensive,  but  requires 
B  great  deal  of  trouble  to  keep  it  as  clean  as  is  necessary.    Dr.  Franklin  recommended 
as  an  improvement,  to  thoso  who  can  afford  so  grest  a  luxury,  to  have  two  beds  near 
each  other ;  and  if  one  wakes,  feeling  the  bed  too  hot,  to  go  into  the  cool  one.   A  large 
bed,  admitting  a  removal  to  another  portion,  in  some  degree  answers  thia  purpose. 
Health  demands  that  all  tbe  materiala  of  beds  should  be  kept  aa  clean  as  posaible, 
Beds  or  mattreeaes,  wlien 
imprecated  with  animal 
effluvia  frran  the  human 
body,  and  particularly  in 
cases  of  sickness,  are  im- 

Kiper  to  sleep  upon. 
ey  ought,  therefore,  to 
be  frequently  well  aired, 
and  likewise  occasionally 
taken  to  pieces,  and  the 
materials  beat,  carded, 
washed,  or  otherwise 
cleaned.  Blankets  retain 
animal  effluvia  with  con- 
siderable pertinacity,  and 
ought  always  to  be  scour- 
ed ader  considerable  sick- 

1188.      Pour-potl    hed- 
tteadt,  as  they  are  called, 
are  the  sort  most  gener- 
ally used  in  Ervgland  for 
tbe  beat  beds.    These  conaial  of  four  lofty  pillara,  with  t  bed  frame,  and  canopy  with 
ODTtains.    Fig.  S93  represeniii  a  bedstead  of  this  kind  without  curtains  or  bedding.    Of 
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the  four  bedposts,  thei  two  at  the  head  are  nmall;  plain  and  Bqnare,  becauM  thej  an, 

in  a  great  loeasute,  concealed  by  tbe  curtains  ;  the  otber  two  at  the  Toot  of  the  bed  are 
always  more  or  less  omaineDled  with  turned  mouldings  or  carving.  These  are  gen- 
eraljy  of  mahogany,  but  occasionally  of  other  fine  wood,  as  aatinwoud  ;  and  som^  have 
lately  been  made  extremely  elegant  of  porcelain.  Ah  tbey  are  made  of  solid  wood, 
the  thickness  increases  the  eipense  considerably.  The  bat-fraau  is  fixed  to  the  four 
posts  by  strong  screws,  which  most  be  unscrewed  when  the  bed  is  taken  to  pieces ; 
and  a  psrticulsr  implement,  called  a  bed-screw,  is  kept  for  that  purpose.  Sscking 
sometimes,  but  in  the  best  beds  laths,  are  put  across  to  lay  the  bedding  upon.  The 
katd-biiard  is  fixed  across,  and  drops  into  groovea  in  the  square  posts  at  the  head ;  and 
sometimes  there  is  likewise  s  faot-board  fixed  in  a  similar  manner  to  protect  the  Teet. 
There  is  a  cornice  at  the  top  oS  the  bedstead,  which  is  best  made  of  mabogany,  French 
polished,  or  wood  japanned,  which  is  cheaper,  though  not  so  durable.  Cornices  ar#at 
present  made  extremely  plain,  as  much  carriug  is  found  to  harbour  dust,  independ- 
enllj  of  the  expense.  The  archltTave  is  sometimes  omitted.  The  Uitcr  lath  is  the 
square  tath  fixed  on  the  top  of  tbe  posts,  to  which  the  Tslance  is  nailed,  and  to  carry 
tbe  curtain  rods. 

IISS,  TA<  drap«ry  a/ icilf  or  iei^nnlvrt  includes  tbe  curtains,  Talance,  and  head' 
cloth,  Bci-curtaiia  are  made  of 
Tarious  materials,  as  silk,  damask, 
moreen,  chints,  or  dimity.  Silk  is, 
of  course,  the  richest,  but  by  far  the 
mostexpensive,  and  is  seldom  used. 
Moreen,  and  other  woollen  stu^ 
were  much  employed  some  time 
ago,  partly  from  their  rich  appear- 
ance, and  partly  because  they  were 
thought  warmer  ;  but  at  present 
they  are  not  so  much  employed, 
being  liable  to  moths,  and  to  collect 
duet.  Cbints  is  generally  preferred, 
being  more  essily  washed  ;  and 
curtains  of  it  are  usually  lined  with 
a  thin  glazed  cotton,  generally  dyed 
plain.  Dunity  has  tiM  advantage, 
being  cheap,  and  admitting  of  being 
washed  frequently.  It  must  be  ob- 
served, however,  that  both  chints  { 
and  dimity  are  more  easily  set  on 
fire  than  woollen  stufb.     It  is  said 

that  the  liability  to  take  fire  can  be  n,  «n. 

prevented  in  dimity  curtains  if  they  ^'' 

are  dippediiu  a  solution  of  alum  after  they  are  washed.  Fig.  393  represents  the  bed 
completely  fitted  np.  The  vaJance  is  a  piece  of  drapery  fixed  to  tbe  tester  lath  to  hide 
the  cnrtain  rods.  The  head  cloth  is  stretched  from  pillar  to  pillar  at  the  head  of  the 
bed,  and  is  generally  ornamented  by  being  plaited  in  some  elegant  mode. 

It  was  the  fashion  formerly  to  ornament  the  bed  furniture  with  festooned  and  fringed 
valances,  with  highly-enriched  cornices  and  tassels ;  but  these  were  found  to  collect 
dust,  and  to  occasion  much  trouble,  in  addition  to  useless  expense.  At  present  it  is  the 
fashion  to  contrive  all  the  parts  of  abed  in  a  very  simple  manner,  bo  as  to  be  easily  ta- 
ken to  pieces  to  clean.  The  valance,  indeed,  is  now  frequently  put  inside  the  curiam 
rods,  which,  instead  of  being  concealed,  are  made  ornamental.  One  advantage  in  hav- 
ing the  curtain  rods  outside  is,  that  the  dust  which  collects  about  the  rings  can  be 
■wept  09"  without  soiling  the  bed.  Sometimes,  however,  for  economy,  and  particularly 
for  summer,  plaited  valances  may  be  contrived  of  muslin  or  other  materisls,  to  serve 
instead  of  cornices  and  other  upholsterer's  work,  and  may  be  ornamented  with  lace, 
riband,  ^. :  but  this  is  mentioned  as  a  temporary  mode  merely,  or  where  the  fam- 
ily can  itself  manage  these  matters.  The  cmtain  rodt  were  formerly  made  of  iron: 
ia  now  generally  used  ;  and  if  they  are  outside,  they  ore  made  of  metal,  y>-v 
and  of  large  diameter  ;  but  tbey  are  often  made  of  wood,  if  they  LJ 
are  inside,  which  makes  less  noise  when  the  curtains  are  moved.  O 
_  The  curlain  riiigi  have  each  an  eye,  ^.394,  below  the  ring,  into  ^XM. 
~  which  is  put  the  end  of  a  smaU  hook  sewed  to  the  inside  of  the  upper  edge 
"  of  the  curtain ;  by  unhooking  these,  tbe  curtains  can  be  taken  down  when 
required.  When  the  rods  are  outside  the  valance,  Uiey  are  fixed  to  square 
blocks  on  the  lop  of  the  bedposts,  or  to  brass  brackets  at  tbe  angles.  The 
_  wbole  stands  upon  catlort  under  each  post  or  pillar.    These  are  always  of 

Fif.MS.      wood,  and  that  the  bed  may  be  easily  moved,  are  made  large.    The  kind 
called  French  castors, /;.  8S&,  are  much  better  than- the  common  ones,  which  aie  a^ 
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M>«onM  off  nidbe  mt  of  order.  In«t«ad  of  beiog  ftzsd  to  the  poata  thaBadret,  Ihoy 
■re  fixed  to  an  an^  piece,  bj  wbieh  they  are  made  tecnre,  and  are  oat  of  ^it. 
DoHiUteraetditittteiitOBe  in  vhiebeach  rail  of  the  ^vne  haa  two  Bcrewato  fiittto 
the  pillan,  which  is  atronger  than  when  there  is  only  one  acrew. 

IIM.  Figi.  SM  Bod  3BT  are  comioea  with  T&lancea  in  tlw 
Ihdiion,  where  the  rod*  are  t    ' 


ll9t.  Fig.  SH  H  an  example  of  a 
fimr-poat  bedstead  in  the  Elizabethan 
■tyle.  The  whole  is  of  oak,  ceilinc 
and  head  included,  which  are  panetlea 
and  enriched  with  earring.  The  cor- 
taina  are  omitted  to  show  the  deaign 


Fif.tK, 

IVa.  Frenek  tatt  are  remarkable  for  their  Tariety  of  fhnns,  and  the  taate  lAieh 
they  admit  of  displafing.  The  eollagt  Ftittck 
pole-bed,  /if.  999,  is  of  Tery  aimple  constnic- 
tion,  and  is  now  moch  osm  in  thta  country 
M  an  economical  piece  of  fumituie.  One 
of  its  great  coavenieuces  is  the  manner  in 
which  the  curtain  is  contrived.  This  oon- 
sista  merely  of  a  piece  of  drapery  thrown 
over  a  pole  which  ii  generally  fixed  to  the 
wall  at  the  place  where  the  bed  is  to  idand ; 
it  oan  be  taken  down  with  the  utmoat  facility, 
•nd  the  asual  expense  of  making  np  attena- 


ing  other  cnitalsa  is  here  saved.  In  pla- 
ces where  the  pole  cannot  be  conTenieatly 
fixed  to  the  w^,  it  may  be  attached  to 
an  upright  piecs  foiming  part  of  the  bed, 
aa  in  the  woodcDt.  Fig.  400  ahows  the 
bed,  with  the  furniture  and  bedding  com- 
pleta.  Some  object  to  the  curtain  reaeb- 
mg  BO  low  at  the  head ;  in  eonaeqaence 
of  which  one  caukot  well  sit  upright  io 
bed,  and  the  aur  is  too  oaieh  oonSJied  near 
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llie  tkM.  Ttkii  inconTenienoe  tnsf  be  re- 
mored  b^  hanging  tbe  curtmiiu  as  in  >^. 
401,  thongh  by  Uie  sacrifice  of  aome  uni- 
foimitj.  Man;  persons  use  them  without 
cmtaiiis,  and  in  Bmall  rooms  they  are 
better  without,  panlcDlarl;  for  young  peo- . 
|de.  Theii  beuig  easily  mored  and  ta- 
Um  to  pieces  is  one  ef  their  principal  ad- 
vantagee.  The  curtains  sra  certainly  more 
riogint  than  thoee  of  the  tent  bed,  Jg. 

405,  and  less  apt  to  collect  dnst ;  bnt  tbqr  i 
are  not  so  oonTeaient  as  those  of  tent 
beds  may  be,  if  hong  with  rings  npon  a 
rod  at  the  top  of  the  npright  paste  in  /g. 

406,  wbi(^  will  open  by  diawing  aoule.  / 
liwy'are  nanally  painted  in  imitatioD  of  I 
•c^ke  ezpenuTe  wood.  1 

119S.  More   elegant  n«iteh  beds  are 
made  of  mahogany,  somewhat  in  the  form  nf  «>■- 

of  a  sofa  0[  conqh,  and  haye  canopies  and  draperies  of  a  mora  fanciM  kind,  ornament 
ed  in  Tsriona  ways,  tMjlgM.  4/0,  408. 


'   J'^.  404  is  one  upon  »  rlaiinal  modd. 


15  tad  404,  an  in  ToiT  general  nse  in  England.  Foorivri^t 
.  Tnera  of  the  bed-frame,  with  its  sacking  or  ladi* ;  aoB  on  Uie 
bedposts  rest  the  tester  latha,  which  drop  on  iron  pina  Mttbe  (op,  that  ate  coverad  by 
wooden  knobs.    Tbe  posts  at  the  foot  of  the  bed  are  tnmed  and  omameated  in  soma 
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I19B.  Half  teller  ht4»t*tit  ira  anotker  mietir  of 
beds  to  turn  np  duiing  the  d^  to  fain  room.  The  bed- 
stead,^. 407.  wben  tDmed  ap,  is  enoloMd  within  aar> 
taiiu  drawn  ronod 
h,  and  wbich  are 
hong  to  a  amall  tel- 
ler, from  which  the 

not  quite  no  shut  up 

train  Uke  air  a«  the 

preas  bedstead,  but 

Ibey  haTe  always 

the  appeantnce  or 

abed.  TheTalanoe 

maj,  howerer,  be  ~ 

made  more  ornamental  by  festoona,  fringe,  or  oeoUopa.     Fig.  408  is  another  torn'Op 
bed  to  appear  as  a  narrow  tent  bed  when  pot  np. 

1196.  Prm  btiUteadt  are  made  to  ^at  up,  when  not  in  use,  into  a  preaa  which  ia 
generally  low,  and  sometime*  made  to  imitate  a  chest  of  drawers,  or  a  cabinet.  They 
are  convenient  in  certain  situations,  as  occupying  little  rtHnn,  and  not  having  theqtpear- 
ance  of  a  bed ;  they  are  therefore  usefnl  in  email  rooma,  where  an  ordinary  bed  could  oat 
be  put.  But  they  are  liable  to  this  abjectioa,  that,  as  the  bedding  is  folded  up  ia  them 
during  the  day,  it  does  not  get  so  well  aired  as  ia  requisite.  Also,  from  the  numerotw 
joints  and  crevices  in  the  wood-wort,  they  are  more  liable  to  harbour  vermin,  and  are 
more  difficult  to  keep  clean  than  other  beds  ;  they  are  therefore  not  to  be  recommended, 

eiccpt  through  necessity.     If  they  are  used, 
the  construction  that  haa  the  fewest  jointa  in 
the  wood-work  is  preferable.     Pig.  409  repre- 
sents a  press  bedstead  turned  town  ;  the  bed 
is   placed  npon  the  usual  sacking,  and  the 
bedstead  folds  up  in  three  lengths,  the  feet 
also  folding  down  ;  the  bed,  b^dothes,  bol- 
ster, and  pillow,  are  put  in  over  it,  and  when 
the  doors  are  shnt,  the  top  (which  is  beet  in 
one  piece,  framed,  if  of  deal,  though  usually 
made  in  two  pieces,)  shuts  down  oier  them. 
If  this  bedstead   is  to  imitate  a  chest  of 
drawers,  instead  of  the  folding  doors,  one 
'  door  only  must  be  made,  having  the  eitemil 
aide  to  imitate  drawers  with  handles ;  or,  if  it 
should  be  inconvenient  to  hinge  it,  it  may  be 
made  a  separate  piece,  to  take  off  altogether 
;  room.  Instead  of  making  this  press  bedstead  so 
.est  of  drawers,  a  better  plan  is  to  make  it  go 
into  a  press  aix  or  seven  feet  high,  by  which  only  one  Joint  is  required  in  the  bedstead, 
as  in  the  half  tester  bed,  jig.  407;  the  bed  may  be  made  in  the  morning,  and  strapped 
down  before  it  is  turned  up.  so  as  to  be  ready  to  sleep  in  on  turning  it  down  in  the 
evening.    The  low  press  bed  may  also  be  made  to  imitate  a  dressing-table,  or  chest  of 
drawers,  covered  with  a  toilet  cover, 

1197.  Chair  btdt  are  convenient,  as  aflbrding  the  means  of  accommodating  an  acci- 
denlat  visiter,  when  all  the  other  beds  areoocnpied.  They  are  frequently  so  complicated 
as  aoon  to  be  oat  of  order.  Hf.4I0iepTeBentB  one  free  from  that  objection,  and  at  tha 
wune  time  forming  a  complete  arm-chair  The  bed  frame  folds  np  into  the  seat  of  tha 
ohaii  i  and  the  mattreaa  ia  made  in  tttree  pieces,  two  of  which  are  naed  in  the  aea^ 
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and  the  other  oae  in  the  back.  "nteligMfVuneonthetop 
i»  to  aiuport  curtains  if  raquired,  and  H  elides  down  into 
the  back,  the  top  being  closed  bj  a  narrow- hinged  flllet. 
1198.  Sofa  and  touch  bedi  are  made  on  a  sitoilw 
princi[ris.    Pig.  411  Tepreaents  the  framing  of  one  ao 


carpenter,   of  [|| 

DthBr    wood : 
the  back  folda  |f 
down  to  make 
tbe  bed  on  the 

vtti.    The  «eat  is  rormed  of  a  frame  lathed,  and  haTiag 

a  mattreaa  laid  on  it  in  the  nsual  manner  of  a  aob ; 

K  thia  frame  being  hinged,  lifts  ap  and  allows  tha  bed- 

r  etothes,  together  with  the  bolster  and  pUlowa,  to  be 

"  pnl  into  the  well  below  that  roadies  nearly  to  the  *oor, 

and  is  eacloeed  all  round  by  canvass  strained  to  the 

Aame.    Another  mattress  is  repaired  for  the  back,  in  addition  to  that  which  forms  the 

aeat  of  the  sofa ;  the  front  rail  must  be  strong,  and  of  sufficient  depth  to  bear  the 

weight  of  sitting  on  the  sofa ;  and  t«  strengthen  it.  it  will  be  necessary  to  hare  an 

iron  bar  nnder  the  middle  of  the  seat.  '  The  iMck  most  be  lathed  like  the  seal,  to  keep 

in  its  plaee  when  raised  np ;  a  strong  hook  and  eye  wiU  be  sufficient,     Small  stuffed 

pieeeB  must  be  made  for  the  ends ;  and  the  whole  may  be  covered  by  a  loose  covep- 

mg  of  chintB,  to  be  taken  off  when  the  bed  is  to  be  made.    Sofa  beds  are  made  of 

other  constructions  more  elegant,  and  form  useful  and  cheap  pieces  of  furniture. 

1199.  Cot  btdt  or  hamaeckt  aie  Exceedingly  conTcnient  in  many  situationa  where 
there  is  little  room,  or  when  an  extra  bed  is  required.  They  are  formed  by  ""itrng  a 
wooden  fraine  with  Backing  atrained  across  large  enon^  for  one  person.  To  the  skie 
of  this  canvass  is  attached,  as  in  fig.  4IS,  two  poles,  by 
which  the  cot  is  suspended  to  the  ceUing  by  strong  cords. 
Fig-  411  fl    ^'  ■>  ^asy  to  see  bow  this  might  be  made  more  ornamental 

'■    1^  curtains.    The  great  convenieDce  is  that,  in  the  day- 
time, it  is  so  portable  that  the  whole  may  be  easily  put 
I   away.    It  is  scarcely  necessary  to  state  that  care  fdiould 
I  be  taken  to  have  the  lines  and  book  sufficiently  strong, 
1100.  rS(Kmi>i<dtleait>,j(g.413,Bie  thehmnblestineom- 


Fif.  «I1. 
mon  nse ;  they  are  nsnally  made  of  wood  with  sacking  bottom*. 

1301,  B<a  btdMltadt  arc  a  very  ancient  kind  of  bedstead,  still  used  in  many  parts  of 
tbe  Continent,  and  in  Scotland.  Tliey  consist  of  an  enclosure  of  wainscoting,  somo- 
ttmee  moTeable  ;  but,  however  they  nught  have  been  calculated  for  houses  which  were 
*ery  pervious  to  the  weather,  they  are  not  to  be  recoromended,  as  they  confine  the  atr 
too  much  for  health. 

ISOS.  Tlu/aldmg  camp,  or  Inuel  bedtttad,  fig.  414,  is  one  of  the  che^Mst  made,  and 

has  tbe  great  convenience  of  being  easily  put  aside 

to  make  room  when  folded,  consisting  merely  of 

,  two  frames  connected  by  the  sacking.   When  ez- 

'  tended,  it  is  kept  open  by  the  head-boud,  which  ha* 

0  pins  that  drop  into  hales  in  the  side  rails,  with 

_  the  addition  of  a  foot-board,  made  in  the  same  man- 

ner  as  the  head-board ;  there  Is  no  better  bedstead 

fm  men  servants  or  yonng  people ;  and  being  so  moveable,  they  are  easily  kept  clean, 
not  requiring  taking  to  pieces.  They  may  be  had  complete  for  less  than  £1.  If  ro- 
quired,  nothing  woMd  be  easier  than  to  add  onrtains,  in  the  manner  of  tbe  French  bed> 


Camp  bec^teada,  to  fbld  in  little  room,  ara  made  sometimes  of  iron ;  but  the  best  and 
moat  elegant  are  otMBaw  iHass  rods,  which  are  particularly  convenient  for  travelling 
by  land  or  sea,  and  are  eccastonally  nseful  in  the  house  from  being  easily  put  away. 
"HiOBe  of  brass  are  aboat  twice  the  price  of  iron  ones.  Coaches  are  made  on  the  same 
^ineiple, 

1W3.  Iron  Uiattadt  have  now  become  veiy  general,  and  are  much  mpre  easily  kept 
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dean  tliftB  those  of  wood.  Thmigh  a  lit* 
tie  more  expensiTe  at  first,  they  are  often 
found  cheaper  in  the  end,  on  acooont  of 
their  greater  durability.  They  are  painted 
in  ofl ;  and  the  bottoms,  instead  of  beiag 
of  sadcing,  are  composed  of  iron  hooping, 
aoaaed,  as  in  fs.  416.  Some  are  made 
with  standards  tor  curtains,  in  Ae  mai^ 
ner  of  French  bedsteads. 

1S(H.  Witt  gauxt  it  fimnd  very  UMtful  m 
tropical  eUmaies  as  a  substitute  for  the  sacking,  head,  tester,  and  the  various  hangingB 
of  a  bedstead,  in  order  to  prevent  certain  insects  from  establishing  their  domicil,  aiad 
likewise  the  intrusion  of  winged  insects  and  reptiles.  To  supply  the  place  of  ordinary 
curtains,  the  wire  gauce  is  framed  in  panels,  which  are  connected  together  by  hinges^ 
80  as  to  allow  any  one  of  them  to  be  opened  at  pleasure.  The  sadang,  heading,  and 
tester  may  be  permanently  fixed.  A  patent  was  taken  out  for  this  appUcation  of  wire 
gauze  by  BriedenbadL  of  Birmingham. 

1206.  It  w  sececiary  s&mUiaut  to  take  Uiateada  to  fiteea,  for  the  purpose  of  having 
them  cleaned ;  and  though  general^  an  upholsterer  or  a  carpenter  is  emptoyed  to  do 
this,  yet  it  is  proper  that  servants  should  perform  an  operation  which  is  not  difilcult  if 
done  with  regularity.  An  iron  bed-key  is  requisite  to  undo  the  large  screws  by  which 
the  bedstead  is  held  together,  and  all  the  parts  should  be  maited,  so  that  no  mistake 
may  be  made  in  putting  them  together  again. 

1306.  Bedding, — Feather  bade,  or  beds  stufiTed  with  fieathem,  are  new  in  nniveiaal  use 
in  this  country.  In  these  modem  times  of  refinement  and  hizuiy,  the  good  qualities 
of  a  bed  are  considered  as  of  the  firat  importance ;  and  undoubtedly  the  restoration  of 
strength  after  fatigue  depends  much  upon  the  properties  of  this  article  of  fumkure ; 
and  health  as  w«]l  as  comfort  demands  that  its  materials  and  eonstruction  should  be 
well  attended  to.  For  the  nature  of  leathers,  and  the  mode  of  deaning  and  diessing 
them,  see  Book  V.,  Chap.  Y.,  *'  Materials  for  Fumitnre.*'  The  feathers  are  enckiaed  in 
a  case  of  ticking.  To  prevent  the  feathers  from  coming  through,  which  they  are  apt  to 
do,  and  which  occasions  much  of  that  dust  commonly  termed  fluet  so  disagreeable  in 
bedrooms,  some  rub  bees'  wax  upon  the  inside  of  the  ticking,  or  a  mixture  of  bees*  wax 
and  yellow  soap.  This  is  necessary  when  the  ticking  is  thin ;  but  it  is  better  to  have 
the  ticking  so  close  and  stout  as  not  to  require  it ;  and  to  prevent  the  feathers  from 
penetrating,  the  ticking  is  occasionally  made  double.  Feather-beds,  to  be  kept  in  good 
order,  require  to  be  well  shaken  eveiy  day,  otherwise  the  feathers  mat  together  in 
hard  knots,  that  are  difficult  to  undo  and  separate.  When  this  has  happened  from  long 
use  or  neglect,  so  that  the  beds  are  uncomfortable  to  those  who  sleep  upon  them,  it  is 
necesdary  to  take  the  feathers  out  to  have  them  dressed,  and  the  ticking  well  washed* 
dfied,  and  aired,  if  not  renewed.  The  dressing  of  the  feathers  is  usually  perfonned  by 
regular  manufacturers,  in  which  case  it  is  necessary  to  take  care  that  they  do  not  keep 
back  part  of  the  feathers,  which  dishonest  persons  are  apt  to  do.  The  process  may  be 
performed  by  any  one  in  a  house  where  there  is  a  spare  empty  roouL  The  feathers 
should  be  emptied  in  a  sheet,  and  carefully  loosened  by  hand,  picking  out  all  the  quiU 
parts  from  the  light  feathera.  The  loosened  or  deared  feathers  are  then  to  be  retuined 
by  handfiils  into  the  new  ticking,  through  a  part  of  the  seam  left  undosed  for  the  pur- 
pose. It  is  scsrcely  necessary  to  add  that  this  is  a  troublesome  and  unpleasant  oper^ 
ation,  from  the  feathery  dust ;  while  it  is  going  on,  the  doors  and  windows  of  the  room 
should  be  kept  shut,  to  prevent  the  feathers  lying  all  about.  As  there  will  be  some 
deficiency  of  feathers  by  this  process,  and  by  constant  use,  it  will  perh^M  be  requiaite 
to  supply  this  by  the  addition  of  a  portion  of  new  feathers.  If  the  feathers  from  the 
poultry  are  not  given  as  a  perquisite  to  the  cook  or  dairy-maid,  which  is  sometimes  the 
case,  they  are  often  sufficient  for  this  purpose ;  or  these  may  be  collected  and  kept  for 
piUoWB,  or  any  similar  use.  In  this  case,  after  being  well  selected,  they  should  be  put 
mto  strong  brown  paper  bags,  and  well  dried  by  keeping  them  several  days  in  the  oven 
after  the  bread  is  baked,  until  all  smell  is  removed.  They  are  then  to  be  taken  out, 
the  quill  parts  cut  off  carefully,  and  the  feathers  cleaned  according  to  the  directions 
which  we  have  given ;  they  should  then  be  restored  to  Uie  paper  bags,  and  kept  in  a 
iry  place  for  use.  Bed-ticking  will  last  many  years  with  care ;  in  towns  and  smoky 
situations  it  may  be  advantageous  to  have  coverings  of  brown  hoUand,  which  can  with 
ease  be  taken  off  and  washed  as  occasion  requires. 

Formerly  it  was  the  custom  to  use  only  feather  beds  laid  upon  the  sacking ;  but  these 
beds  were  very  thick,  and  contained  much  feathers.  Economy  and  attention  to  health 
have  introduced  the  custom  of  laying  a  thinner  feather  bed  upon  a  mattress,  and  some- 
times that  upon  a  paillasse. 

1907.  In  purchasing  feather  hede^  the  pnrehasers  may  choose  their  feathera,  whidi  are 
of  various  prices,  at  so  much  per  pound ;  and  they  may  see  the  ticking  filled  with  them» 
having  the  quantity  put  in  which  they  wish.  If  too  much  is  put  into  the  bed,  it  will 
feel  hard. 
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'IIM.  Jfa<irte<tf<  are  a  finner  kind  of  beds,  uraiDy  placed  under  tlMfeat^ 
aowetimes  preferred  to  the  lafter  for  sleeping  upon,  ae  being  leas  soft,  and  aol  ao  i«* 
IvxiAg.  They  eonaiot  of  a  bag  of  can^aaa  or  ticking  atufied  with  Tariona  ma|eria]a ;  bat 
«B  theae  are  not  intended  to  be  moved  or  ahakeut  thejr  are  fixed  in  their  placea  bf  paek- 
ttiread  put  through,  and  tufta  fixed  at  equal  diatancea :  the  edge  or  border  of  the  mat- 
tieaa  ia  formed  aqiiara.  The  raateriala  with  which  roattreaaea  are  filled  are  uaoally 
horaehair,  wool,  flock,  miUpofiT  (a  kind  of  coarse  wool),  chafiT,  atraw,  alTa-marina,  oo- 
ooanttt  fibre,  or  coila  of  elastic  wire.    Hay  and  chaff  are  oocaaionally  employed. 

1809.  Tie  but  of  tksn  ia  food  ibrsciUtr,  which,  when  of  the  firat  quality,  preaervea 
ita  elaaticity  a  long  time ;  bat  it  ia  alao  the  moat  expenaire :  in  a  aecond  qnaKty,  the 
bur  of  0e  tatia  of  oxen  ia  mixed,  and  thia  ia  alao  good. 

1910.  Wool  mtUruuB  are  mneh  cheaper,  bat  it  ia  neceaaanF  that  they  aboald  be  made 
of  9ood  wool  The  eheapeat  kind  nanaUy  made  in  Englana  are  of  wool  roijected  for 
maanfaetnring  purpoaea,  called  flock,  mixed  with  the  waste  from  the  aurface  in  dreaaing 
blanketa  and  doth,  which,  being  abort,  reqairaa  many  tufta  or  knota  to  keep  the  wool 
pvoperly  in  ita  idaee,  aad  oonsejtnently  the  mattreaa  ia  hard.  In  France,  wool  matlreaaea 
are  very  generally  alepl  upon  inatead  of  feather  beda,  hot  theae  are  made  of  long  wool, 
M^iieh  raqitirea  few  tufta,  and  are  very  soft ;  theae  are  beginning  now  to  be  macw  here, 
Imt  they  are  expenaive ;  and  aa  they  will  get  hard  by  constant  uae,  and  cannot  be  sha- 
ken op  like  a  feather  bed,  they  require  occasionally  to  be  taken  to  pieces  by  the  uphol- 
ateser  to  have  the  wool  carded  and  made  up  again,  which  coats  eight  or  ten  shillings. 
They  are  excellent  for  summer  use,  being  less  relaxing  than  feather  beda,  and  not  half 
tha  price, 

An  enunent^ui^lateTer  recoaunenda  aa  an  excellent  kind  of  mattreaa  long  wool  and 
hair,  not  mixed  together,  but  laid  in  alternate  layers :  this  ia  leaa  expensive  than  aQ 
hair,  but  nrarly  eqmil  in  quality.  Four  inchea  thick  ia  aofilcient  for  a  mattreaa ;  th^ker 
cannot  be  well  fe^ned :  when  a  very  aoft  mattreaa  ia  required  inatead  of  a  feather  bed« 
it  ia  beat  to  hare  two  rather  thin  laid  one  on  the  other. 

1811.  MaUreueM  ttititd  wUh  eUatk  iron  wire  are  a  recent  and  Taluable  improTement. 
The  following  ia  the  mode  of  conatmcting  them :  wire  about  the  eighth  of  an  inch  in 
Uameter,  or  amaller  for  aome  purpoaes,  ia  twisted  into  coils  of  the  form  of  an  hour* 

(^aaa,  Jig.  410,  fhat  is,  like  two  oonea  joined  together 
at  their  apicea.  The  lower  paita  of  the  apringa  are  aewed 
to  a  canvaaa  or  webbing,  and  their  upper  parte  are  ae- 
cured  in  their  placea  by  packthread,  tied  or  braced  from 
'one  to  the  other,  croaaing  like  a  net.  On  the  tops  of 
the  apringa  cauTaas  ia  l£d,  and  over  that  a  layer  of 
l^g.416.  baked  horsehair,  and  then  the  outer  covering  of  tick- 

ing.  The  apringa  are  made  at  Bfrmin^am.  When 
the  mattreaa  ia  not  preaaed,  the  aprings  rise  to  their  ftdl  height,  which  is  about  aeven 
inchea ;  but  when  the  wei^t  of  a  person  comes  upon  it,  the  springs  yield,  and  are  com- 
preaaed  into  leaa  apace.  This  kind  of  mattreaa,  on  account  of  ita  superior  elaaticity,  isT 
pnrtieularly  well  oaiaolated  for  invalids,  not  requiring  to  be  shaken  or  moved  like  a 
feather  bed.  It  ia,  besides,  extremely  cool  in  summer ;  and  in  winter,  if  warmth  be 
reqaind,  another  aoft  mattress  can  be  laid  upon  it.  Indeed,  with  thia  mattreaa  no 
feather  bed  ia  naeeaaary,  and  it  ia  therefore,  upon  the  whole,  very  economical,  not  be- 
ing above  half  the  price  of  a  bed.  They  cannot  be  turned,  and  require  no  making.  The 
aame  method  of  atnflbig  by  wire  apringa  ia  used  extenaivdy  for  eaay  ohaira,  and  aeata 
of  variooa  kjnda. 

1818.  CoeoMoU  Jibre,  called  eotr  in  India,  haa  lately  been  mtrodueed  aa  a  material  for 
atnflbig  hiattreaa^  and  haa  aome  qualitiea  that  strongly  recommend  ita  uae.  Theae 
fibrea  are  found  aurrounding  the  kernel  of  the  oocoanut  (see  our  description  of  that  fruit. 
Book  yil..  Chap.  IX.),  and,  after  having  undergone  a  certain  preparation  by  the  man- 
nfeetarer,  they  are  aold  ready  to  uae  inMad  of  honehair.  The  auvantagea  of  thia  ma- 
terial appear  to  be  theae :  containing  naturally  a  larige  portion  of  tannin,  a  principle 
whieh  exiata  in  all  bark,  and  which  givea  to  leather  ita  mcorruptibility,  it  will  neither 
fiBrmeni  nor  decompose,  like  other  subatancea,  btit  preaervea  its  freahneaa  m  all  di- 
matea.  No  vermin  of  any  kind  will  breed  or  harbour  in  this  fibre,  although  the  beat 
hair  and  flodc  are  liable  to  thia  in  warm  countries.  It  is  therefore  exceedingly  durable, 
and  free  from  ameH.  It  ia  alao  very  daatic,  and  dtbough  not  eqnd  in  thia  reapect  to 
the  beat  honehair,  it  is  yet  mudi  superior  to  wool,  nor  does  it  get  into  feaiots  lixe  that 
aubatance.  Cocoa  fibre  Ukewise  preserves  its  elaaticity  for  a  long  time,  and  thia  may 
be  raatoied  after  aome  yeara^  by  taking  it  out,  waahing  in  water,  and  drying  in  the  sun. 
This  material  haa  been  tried  by  officera  in  the  army  and  navy,  and  has  been  found  par- 
ticulariy  welt  calculated  for  mattreases,  couches,  and  cuehiona :  it  is  not  above  ban  the 
price  of  horaehair.    it  waa  first  introduced  by  Captain  Wildere. 

1818.  The  I^MMMftiM  ia  a  speciea  of  sea- weed,  or  marine  plant  {Zotiera  marina^ 
Linn.),  and  thia,  when  property  washed  and  dried,  haa  been  well  spoken  of  as  a  atufibig 
for  mattreaaea :  it  ia  very  wholesome,  doea  not  harbour  vermin,  and  is  tolerably  light 

Pp 
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and  soft ;  but  if  not  snAdently  washed,  is  said  to  attraet  motBtaie,  owing  to  a  VttOe 
salt  remaining  in  it. 

1214.  Tht  outer  chaf  of  tkt  oat  \b  used  for  staffing  mattresses,  and  also  bolsters,  in 
some  parts  of  Scotland.  This  material  is  carefully  sifted  fitmi  the  smaller  chaff  and 
dust,  and  is  renewed  onoe  a  year. 

1816.  The  chtf  of  wutize  is  employed  ibr  the  same  pupoee  in  Italyi  and  other  coiiatrie» 
where  that  grain  is  commonly  cultiTated. 

Bron  is  sometimes  used  for  mattresses  for  children. 

ISIG.  Tke  dried  leente  of  the  heuh-tree  are  rather  preferable  to  straw  as  stuffing  Ibr 
mattresses.  Of  these  Sir  Thomas  Lauder  obserres,  **  We  can,  ftom  our  own  ezpeii- 
enoe,  bear  testimony  to  the  truth  of  what  Evelyn  says  as  to  the  excellence  of  beecb 
leaves  for  mattresses.  We  used  always  to  think  that  the  most  luxurious  and  refreshing 
bed  is  that  which  prevails  universally  in  Italy,  which  consists  of  an  absolute  pile  of 
mattresses,  fiUed  with  the  elastic  spathe  of  Indian  com ;  we  mean  that  delicate  blade 
from  which  the  large  head  of  the  plant  bursts  forth.  These  beds  have  the  advantage 
of  being  soft  as  well  as  elastic,  and  we  have  always  found  the  sleep  enjoyed  on  them 
to  be  peculiarly  sound  and  restorative ;  but  the  beds  made  of  beech  leaves  are  really 
no  whit  behind  them  in  these  qualities,  while  the  fragrant  smell  of  green  tea^  which 
the  leaves  retain,  is  most  gratifying.  The  only  objection  to  them  is,  the  sUght  crabk- 
ling  noise  which  they  occasion  when  a  person  turns  in  bed ;  but  this  is  no  inconve- 
nience at  all,  or  if  so,  it  is  an  inconvenience  which  is  much  oveibalanoed  by  the  advan- 
tages of  this  most  luxurious  couch." 

1217.  AU  mattrtMMte  lose  their  eUuiicity,  to  a  certain  degree,  by  long  use,  and  soon  get 
so  hard  that  they  require  to  be  taken  to  pieces  and  undressed.  This  is  usually  per- 
formed by  the  manufacturers,  and  it  is  more  difficult  to  execute  than  in  the  case  of 
leather  beds.  If  of  wool,  this  material  must  be  taken  out,  washed,  and  carded.  If  of 
hair,  this  must  be  well  loosened,  and  the  dust  beat  and  blown  out  with  a  beUows  be- 
fore it  is  returned  into  the  new  case.  Great  care  must  be  taken  to  i^aoe  the  wool  or 
hair  exactly  even,  otherwise  the  inequalities  will  prove  veiy  unpleasant,  and  the  fixing 
at  equal  distances  with  packthread,  passed  through  at  equal  distances,  must  not  be 
omitted. 

•  1218.  Frauds  are  oometimeo  commiUed  tnth  retpeet  to  the  materiaU  of  which  mattreMoea 
are  made,  and  advice  was  given  us  by  an  upholsterer  to  recommend  the  purchaser  who 
has  reason  to  suspect  fraud  to  open  a  portion  of  the  sewing  in  the  seam  by  cutting  the 
thread,  and  with  the  fingers  to  pull  from  the  veiy  centre,  between  top  and  bottom,  some 
of  the  material.  Instead  of  the  best  hair  mattresses,  as  ordered  or  described,  it  has 
been  found  that  very  inferior  hair  has  been  sometimes  substituted ;  even  a  quantity  of 
that  from  the  hides  of  bullocks,  goats,  and  deer,  such  as  is  used  by  the  plasterers.  In 
short,  any  description  of  hair  that  could  be  procured,  and  which  is  void  of  elasticity,  per- 
haps mixed  up  with  some  good  horsehair.  In  wool  and  flock  mattresses,  which  latter 
are  the  cheapest,  it  is  not  uncommon  to  mix  with  the  proper  materials  rag  flocks,  made 
from  old  blankets  and  flannels,  and  every  kind  of  old  woollen  fabric,  probably  from  hos- 
pitals, prisons,  barracks,  dec.  These  are  torn  or  cut  into  shreds,  and  reduced  to  flocks 
by  machinery,  and  carded. 

1219.  A  paiUaan  is  a  very  thick  mattress  stufl[bd  hard  with  drawn  wheat  straw,  tlie 
name  being  derived  from  the  French,  paHUy  straw.  It  is  placed  beneath  the  bed,  and 
sometimes  under  the  mattress,  for  the  purpose  of  raising  the  bed,  and  giving  it  elasti- 
city. When  the  bottom  of  the  bedstead  is  made  with  laths,  a  paillasse  to  necessary,  as 
the  laths  cut  the  mattress  or  bed.  When  two  mattresses  only  are  used,  or  a  mattreae 
and  feather  bed  only,  sacking  is  best  to  be  under  them, 

1220.  Air  beds  were  invented  by  John  Clark  of  Bridgewater,  in  1813,  in  consequence 
of  the  previous  discovery  of  rendering  doth  impervious  to  air  by  means  of  Indian  rub- 
ber. These  beds,  in  fact,  consist  merely  of  a  bed  of  the  proper  size  of  this  kind  of  cloth, 
into  which  air  has  been  forced  by  a  pump  through  a  stop-cock,  till  it  is  sufficiently  inllA- 
ted  to  serve  as  a  bed,  and  then  shutting  the  stop-cock.  This  case  is  then  enclosed  ia 
another  of  ticking  of  any  kind  of  cloth.  This  contrivance  is  capable  of  being  paitien- 
larly  useful  to  many  persons ;  for  instance,  to  travellers,  who,  in  transporting  their 
beds,  need,  upon  occasion,  carry  only  a  prepared  bag  and  a  force  pump  for  air.  Not- 
withstandinff  the  great  elasticity  of  air  itself,  these  beds  are  not  very  elastic,  but  can 
never  lose  their  elasticity  so  long  as  they  are  tight.  They  require  no  making  up,  can 
be  got  ready  in  a  few  minutes,  and  occupy  little  room  when  empty.  The  same  inven- 
tion is  applied  also  to  making  elastic  cushions  to  sit  upon,  very  useful  likewise  to  trav- 
ellers ;  but  it  is  to  be  observed  that  such  beds  will  require  very  great  care,  as  the  small- 
est hole  will  render  them  useless. 

1221.  Dr.  AmoU*»  water  bed  will  be  described  under  **  Invalid  Furniture.** 

1222.  The  other  varte  of  bedding,  such  as  blankets,  sheets,  and  coverlets,  have  been 
treated  of  under  "  woollen.  Cotton,  and  Linen  Manufactures,"  and  the  modes  of  clean- 
ing them  under  <'  Laundry."  Bolsters  and  pillows  are  usually  stuffed  with  feathers, 
and  the  same  observations  apply  to  them  as  to  beds. 
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SicT,  II. — MmtooM  enuni. 
1233.  S(^D0ni£Aairi  are  mast  luuall;  made  %ht,t] 


are  genenll;  painted  or  j^tanned.     Figi.  417,  418,  419 


I  of  cane  or  roah,  and  Quef 


1554.  Cluxp  light  chairt  are  made  in  great  idiundance  or  a 
great  variety  of  patterns,  of  beech  ttained  to  imitate  nwe- 
wood,  with  cane  Beats  ;  most  of  these  are  made  in  Bucking- 
hamshire. Loose  cnshions  are  sometimes  laid  on  them. 
These  are  too  well  known  to  require  farther  notice.  When 
well  made,  they  form  Terj  tolerable  cheap  substitntes  fbr  roae- 
wood  chain. 

1555.  CmMMM  nuJt^oUomed  ciairM,  with  the  frame*  clained 
black,  or  painted^  are  by  no  meaiu  so  good  as  the  cane-bot- 
toflMid,  aa  the  aeats  are  liable  to  hartraiu  vennin,  and  to  be 
easily  cnt.  They  are  mach  impfored  by  painting  the  rush 
with  oil  paint,  as  thea  tfaey  can  be  washed  with  soap  and 
water. 

ims.  Fig.  490  ia  ft  inoiieMj  cbair,  or  Prie-Diai. 

1S97.  Figt.  431,  433,  433  are  eeefumical  concha  for  bedchsmberB  or  ladies'  fitting- 
rooms ;  they  may  be  made  of  deal,  or  other  cheap  wood,  and  have  mattresses  coreied 
with  chinta,  or  even  brown  holland. 


ItK.  BO-iUpl, /ig.  43i,\ 

that  ate  made  Teiy  high,  and  within  U  Jreqaently  placed  a  night 
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placed  Qpon  it,  to  the  moBt  expeiiiTe  kiadsf  ud  a  prepcr  aelectloii  idds  Midi  to 
fort. 

1380.  Fig.  425  represents  one  of  the  most  urad  plaift  kind  made  at  present.  As  tliia 
taMe  is  commonly  placed  against  the  window  for  the  adTsatage  of  good  light,  if  the 
mirror  is  placed  uijon  it  loosci  h  is  rerj  apt  to  be  Uown  down,  and  perhaps  brsken, 
when  the  window  is  left  open.  The  best  way,  therefore,  is  to  have  the  mirror  and 
frame  to  slide  np  aad  down  by  means  of  balance  weigkts,  as  in  a  wiadow  sash.  Ad 
additional  shelf  may  be  made  to  draw  out  to  the  right,  to  gain  room  if  reqnired :  at  tbe 
bottom  is  a  cushion  to  pot  the  feet  upon.  Toilet-taUes  are  sometimes  made  extremely 
elegant  and  costly,  with  Tariona  oontriTancea  for  holdiag  the  wuneroaa  pifijpiMiiaalM 


reqnired  by  ladles ;  bat  we  omit  examples  of  these,  slnee  they  amst  necnairfly  ^^"T 
so  much  with  the  wants  of  indiiidnals  that  no  patterns  can  be  established. 

1381.  TahleM  m  the  style  ef  Louis  XIV.,  Jig.  436,  are  sometimes  iBtrodaeed  iatebed- 
rooms  and  dressing-rooms  as  an  agreeable  rariety.  They  are  often  of  great  elegance^ 
haring  marble  tops,  and  being  decorated  with  brass  onancBts,  or  iaUying  with 
quetiy. 

Figs.  487  and  438  ars  two  tables  in  the  Kzahethaii  style. 


1383.  The  dressing-glasses^  or  mirrars,  ifl  common  nse  are  those  termed  swhig-gUumeg, 
from  their  being  moreable  to  any  angle  in  a  frame.   Fig.  439  ia  a  large  cJUsml  glmss  " 


f^'tti. 


aUods  «■  Umb  floor  fin  Tlewiag  the  wbtte  penon,  with  Ughta  on  eaA  aUa.  .f^.  ISO  ii 
a  omall  dr«B8lng-|lau  for  the  toSet-table,  with  a  drawer.  Fii[.  431  ia  another  with  the 
drawer  omitted,  which  ia  now  uauallj  doae :  tliia  moat  be  loaded  at  the  bottom  to  pre- 
reat  beiat  eaaily  thrown  down. 

1SS3.  Fig.  4S>  is  a  hor-Mol,  having  the  top  atolfed  to  ait  on,  trtiile  the  inaide  may 
liold  eapa,  or  other  articlea  of  dreaa,  pumed  to  the  gin  in  the  lid. 


Fig.  43S  ia  a  fr-iting  tt^  light,  with  cane  boiuin. 


IU4.  Teuid  mi  dotk  tirtrt.  Fig.  4Si  ia  the  fonn  at  preaent  m 
t3a.  Fig.  4SS  ii  nore  eoBTeBient  for  airing  ckithea ;  from  the  mode  in  which  the  feet 
are  fixed  on,  it  wilt  stand  whether  open  or  abut.  Fig.  43S  ia  USI  more  convenient,  aa 
by  meana  of  a  ycTj  aimple  tiinge  it  may  be  made  to  fold  backward,  and  in  sereral  dif- 
ferent poaitiona.     Fig.  437  represeiita  the  hinge,  which  eontista  onlf  of  two  atripa  of 


leather  nailed  on  aa  in  the  woodcut :  it  maj  be  made  by  any  caipenter ;  there  are  fonr 
such  hinges. 

IZU.  WomImUm^. — Tbeae  aaefirf  articles  of  IhmitBre  kiTe  been  made  in  a  great 
varied  of  forma,  from  which  we  select  tte  principal  rarietiea  at  preaent  in  commdn  uae. 

Fig.  438  ia  the  aimpleat  kind  of  waab-atand,  which  may  be  made  of  deal  painted,  or 
nnyother  kind  of  wood.    The  apaoe  beluw  the  baain,  being  encloaed  with  doors,  may  be 


it 


.  ..  ...  ._     _.  ...  general  use  some  time  ago,  but  ia  now 

Ibond  except  at  the  bmkera :  it  ia,  however,  very  oontenienf  for  imall  apart- 
Fig.  440  ia  one  on  a  aimilar  plan,  intended  for  the  comer  of  a  small  bedroom. 
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caln  ilab  Iot  the  ewer.    Fig.  443  u  o: 

forated  for  the  baiin,  bo  thmt  it  maj  be  uaed  occaskMiall;  also  u  a  toilet-taUe. 

basin  and  ewer  maj  be  put  away  npon  the  ahelf  beneath.     Pig.  444  it  a  Ui^  si 


fttr  two  basins.  Fig.  44S  is  a  amall  mshogao;  wash-stand  Cir  a  genlleaiaa'a  room  »r 
library :  the  basin  can  be  ooTCred  orer  vilh  folding  covers.  Fig.  446  is  a  latter  odo 
for  a  aimilar  purpose  j  the  lid  shuts  down  over  the  basin,  ewer,  and  the  toilet  B{iparatn«- 
In  the  lid  is  a  nurror ;  and  small  drawers  in  front  terre  to  contain  rarioaB  arti^es  for 
the  toilet    Bt  means  of  handles  at  the  ends,  the  whole  roa^  be  readily  tnoTed  from 


place  to  place  as  required.  ^.  447  la  a  wash-stand  Dpoa  a  tmt  simple  oonstraetion. 
with  B  small  cistern  at  tbe  top,  and  a  jdas  in  the  basin,  that  the  foul  water  ms;  go  into 
a  vessel  below.  There  is  a  mirror  in  the  lid.  Figi.  448,  449  are  small  wssh-stands 
of  ete^nt  French  patterns.    Tlie)'  are  executed  in  mshogaDy,  and  French  polished. 

A  wash-stand,  to  be  complete,  should  have,  besides  the  basin  and  ewer,  a  carafe  for 
spring  water,  vessel  for  hot  water,  aoap  tiay,  several  glasses,  and  it  would  be  better 
did  It  contain  the  necessary  apparatus  for  shaving,  &c. 

1236.  Bed  cnbetrdM  and  mgit-ttand*. — These  conveniences  are  Ireqaentty  made  in 
Mie  form  of  pedWals,  either  round  or  sqnare  ;  sometimes  with  a  maiUe  top,  fgt.  AM, 
461,  which  have  a  shelf  in  the  middle.  Fig.  46S  is  another  variety,  which  has,  instead 
of  a  door,  sliders  composed  of  ■  system  of  mahogany  laths,  so  conetructed  as  to  slide 
tonnd  the  comers,  ■  plan  which  obviates  the  jnconvenience  sometimes  occMiesed  by 
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likewiM  useful. 
.       ,  .    wo  (o 

ia  essj  to  iee  bow  the  adTantages  of  tiie  last  two  may  be  combined. 

1337.  Pvritliu  waier-diitiu  are  useful  where  fixed  ouea  canoot  be  had,  and  In  ease  of 
aicknesB ;  as  thej  may  be  ^aced  ia  a  dresaing-Toom,  or  even  a  bedroom.    If  ill  con- 
structed, thej  are  a  nuisance ;  but  we  can  raconunend  the  fallowing,  patented  by  Wis*, 
near  Charing  Cross,  London.     Fig.  464,  s,  s,  ia  the  cistern  for  water,  surrounding  the 
three  aides  of  a  box  which  holds  the  pan,  b ; 
the  cistern  is  filled  by  lifting  up  a  small  lid,  e, 
and  by  pulling  the  handle  of  an  engine,  by 
which  the  water  ia  forced  into  (he  pan  through 
the  washer.    This  water,  by  its  weight,  opens 
the  lunged  TBlve  at  the  bottom  of  the  pan,  and 
«aniea  the  contents  into  ■  pail, «,  i^ced  be- 
Deaih.    Tliia  pail  has  a  cover  with  a  projec- 
tion that  dips  Into  a  srooTs  contaiDisx  a  little 
water,  that  effbetna&y  prereixs  anf  effluria  , 
from  ooming  out.    The  pail  can  be  removed  | 
to  empty  it.    This  aj>paratns  may  be  made  in  I 
a  variety  of  forms ;  as  a  seat,  an  ann-chair,  I 
a  commode,  settee,  &c    The  same  moveable  I 
box.  witb  the  cistern  and  pan,  may  be  used 

itithont  a  pail,  and  be  more  complete,  where  there  is  the  coovenience  of  (wnnecting  it 
with  a  pipe  to  go  into  s  drain  or  cesspool.  In  this  case  there  ia  a  curved  tube,  /,  to  be 
joined  to  the  pipe,  whieh,  being  alwaya  full  of  water  up  to  the  dotted  line,  stopa  any 
smell  ftom  ascending. 

Sioi.  V. — W^aDtotai. 

1S38.  WarircAtt  art  far  mart  aaamiau  for  kitping  afford  than  thi  cital*  of  irautra 
farnurbi  tn  gemeroi  uti.  In  wardrobes,  the  dresses  are  hung  up,  or  laid  on  shelves  which 
.  draw  out,  and  are  therefore  not  ii^ured  by  folding ;  also,  by  unlocking  one  or  two  doors, 
the  whole  is  exposed  to  view,  or  secured  by  locking  them,  without  the  trouble  of  em- 
idoying  the  lock  and  key  uf  each  drawer.  Wardrobes  are  made  of  various  forma  and 
sixes,  according  to  the  particular  uses  for  which  they  are  required,  or  the  expense  to 
be  gone  to,  and  they  are  accordingly  ooosttucted  of  various  woods,  as  mahogany, 
wainscot,  or  deal  pauUed. 

Fig.  405  represents  one  of  the  aimpletrt  and  cheapest  wardrobes,  being  a  press  with 
folding  doors  and  sliding  shelve*.  At  the  bottom  is  a  deep  drawer  for  holding  bonnets 
and  caps  1  these  are  best  placed  upon  bonnet-holdera  within  the  drawer,  j!f.  456,  or 
Imng  on  hooks  fixed  In  the  inside  of  the  drawers,  as  in  Jig.  4ST.    Drawers  certainly  ex- 


aM 
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elude  the  dust  better  than  sliding  ilielTes ;  and  they  may  be  eqpaDy  oonTenient  if  tfte 
fronts  are  made  to  Ibki  down  in  the  manner  of  a  pianoforte ;  this  is  shown  jnst  abore 
the  deen  drawer  in  j(^.  465. 

Bttt  the  most  complete  mode  of  excluding  aD  dost  from  delicate  things  is  to  have 
each  drawer  ooTcrea  by  four  pieces  of  paper  fixed  by  paste  to  the  upper  edges  of  the 
drawer.  Two  of  these  papers,  which  must  be  in  width  more  than  half  that  of  the 
drawer,  and  consequently  lap  over  each  other,  are  first  folded  down,  and  over  them  the 
other  two,  as  shown  in  fig,  468.  In  many  cases  two  only  will  be  found  snfllcient  The 
paper  should  be  rather  thin  and  pliable. 

Fig.  450  is  another  wardrobe,  with  an  upright  partition  in  the  middle ;  the  apace  on 
one  side  has  no  shelves,  but  instead  pegs  at  the  top  for  hangii^  cloaks,  dresses,  coats, 
dice. ;  and  cloak  pins  are  also  placed  on  the  inside  of  the  door  to  hang  more  things  on.  > 
On  the  other  side  of  the  partition  are  sliding  shelves  or  drawers. 

Fig.  450  Is  a  wardrobe  of  a  more  elegant  design,  executed  in  fine  mahogany,  and 


French  polished.  This  is  termed  a  teingtd  wardrobe,  from  the  pieces  on  the  side  of  the 
central  one.  The  central  part  contains  sliding  shdves  or  drawers,  as  may  be  found 
most  convenient,  or  the  upper  part  may  have  sUding  shelves,  and  the  lower  part  draw- 
ere ;  and  the  wings  are  for  hanging  dresses  in ;  the  most  perfect  mode  of  doing  this  is 
to  put  the  dresses  on  the  apparatus  of  brass  represented  sliding  on  a  rod,  and  consist- 
ing of  a  handle  and  cross  piece,  something  like  a  cross-bow.  llie  cross  piece  goes  into 
the  arm  holes  of  the  dress,  and  several  may  he  suspended  on  the  same  rod :  by  this 
means  each  dress  may  be  easily  seen  and  got  at  without  disturbing  the  rest  One  or 
two  of  the  panels  of  the  door  of  this  wardrobe  may  he  filled  with  mhrrore. 

1880.  fig.  461  is  a  iwarf  wardrobe^  proper  when  a  small  one  is  sofiicient,  or  where 
there  is  not  room  for  a  larger.    Fig.  46S  is  a  small  wardrobe  of  a  very  plain  kind. 

1S40.  SmdU  hfot*  are  likewise  fbund  convenient,  in  addition  to  a  wardrobe,  for  hold- 
ing various  parts  of  dress  or  sofled*  linen.  They  may  be  fitted  up  to  hold  bonnets, 
caps,  &c.,  and  may  be  made  of  light  materials,  or  strong,  of  wood :  in  the  latter  case 
they  may  be  of  the  size  proper  for  a  seat,  for  which  they  may  be  used,  having  a  stuflM 
enshion  on  the  top,  and  the  whole  being  covered  with  chints.  A  9etU€  or  oUoman  mode  io 
oftn  ia  usefol  to  keep  ladies'  dresses  in,  when  there  is  not  a  wardrobe  or  room  for  one. 
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SlCT.  TI.— CHIITI,    DIlWSIl,  ITO. 

IS4I.  Cittt*  or  t«§wri,  often  enTknuly  carved  in  oak,  ■nd  OTMineDled  with  bingea, 
MCDtcheoDS,  A«.,  were  nmoog  tbe  ancient  articleB  of  Aiinitare  in  Englsml,  and  were 
oriainnl^  almoat  tbe  only  oonuiTaaoM  for  praMrnof  dotbe*,  bo4du,  or  other  Talnable 
aitidea  Mt  in  conatant  uae.  The;  wera  moat  nnnDy  separate  eonatnictiona,  but 
Mmetimes  also  fonned  part  of  the  settle  that  stood  in  the  ehinme]'  corner.  The  latter 
are  still  oocasionally  seen  in  old  honses  in  remote  parta  of  the  oountry,  bat  the  greater 
part  hare  been  by  this  time  chielly  bought  up  by  upbolstereia  who  manu£u»ura  ancient 
funiitnre.    Plates  of  them  may  be  seen  In  books  on  antiqnitiea. 

lUS.  TVsMOnv  hoot,  for  capt  er  temiat,  bare  a  fraaw  with  a  namw  firth  crossed 
within,  as j^.  443,  to  the  under  Bids  of  wbich  the  caps  are  rinned, 
ao  as  not  to  touch  the  sides,  or  each  other.     Frills,  lacea,  and 
light  articles  of  that  kind,  are  fixed  upon  ths  upper  aide  of  this 
network.    Care  should  be  taken  to  carry  the  bosea  always  top_^ 
uppermost,  and  the  caps  will  arrire  at  their  destination  without^' 
the  sUghtest  injury.    The  outside  of  the  box  is  covered  with 
some  water-proof  substance,  as  painted  canvass. 

1543.  Pnutt  for  Jian  are  made  nearly  In  tiie  aame  manner  C 
as  wardrobes,  with  sliding  shelves  and  drawers.    They  should  | 
have  the  names  of  the  contents  of  each  shelf  pasted  on  the  edge ; 
there  ahould  also  be  deep  chests  in  it,  oq  castors,  to  draw  ont 
for  dirty  linen;  and  also  spaces  for  boskets.    If  there  is  sufficient 
space,  one  compartment  mi^  contain  ■  desk  witb  writing  materials  sod  paper,  also 
washing-book,  &c. 

1544,  ChatM  ef  irowcri  are  well  known,  and  were  once  nnireradty  used,  till  they 
have  given  nay,  in  a  great  measure,  to  WBrdrobes.  They  sra,  however,  still  employed, 
and  may  be  purchased  of  various  qualities  sud  prioes,  IVom  deal  arwl  wainscot  to  the 
best  mahogany.  All  (he  handlea  of  the  drawers  are  best  when  of  the  form  of  knobs  of 
hardwood;  brass  tanushiiig,andbejngotberwise  liable  toheoutoforder.  Ifaaliding 
^elf  were  made  to  pull  out  from  below  the  top  on  oocasion,  it  would  add  to  its  oonve. 
nienoe  as  a  table.  Low  idtests  of  drawers  of  the  nsnal  hei|^  of  a  table,  when  fitted  up 
In  this  way,  a»  naeAil  as  an  oecasionBl  writaig-table  j  or  lliere  mi^  be  a  flap  to  Ibid 
tack  on  the  lop,  aod  cosm  forward,  being  supported  bj  lopera,  as  In  a  bureau.  'We 
mention  Qaa,  beoanse  it  is  very  deainble  that  the  vatiettes  of  useful  ftanuiuie  should  b« 
iaor«ased  by  the  oontrivaoees  of  bidividnals,  and  not  be  left  entirely  to  manufactmers, 
who  go  on  repeating  the  aame  forms,  and  seldom  atter^iting  novelties  of  a  dietqi  kioid, 
faowever  usefol  they  might  he. 

1M6.  "nt  temmodt  Is  evidently,  fhim  the  name,  of  French  origin,  and  appears  to  ilt* 
dude  a  chest  «f  drawers  and  dulTonDiire,  containing  drawera  below,  and  shelves  with 
doors  above.    It  is  a  very  oselhl  piece  of  furniture  in  a 
good  bedroom,  or  a  ladies'  sitting-room.    It  may  bkewise  ^ 


ISM,  Feat-ftMt  are  either  of  wood,  earthenware,  or 
metal,  as  tin  or  nne.  SmsB  tabs  are  apt  to  open  in  the 
joints  vrben  they  stand  by  dry  for  any  time ;  earthenware 
la  free  from  that  objection ;  but  as  tho  interior,  being 
glaied,  is  unpleasautjy  slqtpeiy,  il  is  best  to  have  »  loose  i 

tiece  of  board  to  cover  the  bottom,  loaded  with  lead  to  ^ 
sep  It  down.    They  are  now  rVequently  made,  in  the 
fbrm/g.  4M,  of  sine  poioted  in  oil.    The  vessel  inside  is  ^ 
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I  thct  U  not  M  much  lOKnni,  that  in 
ie  u  to  bold  any  liquid.  Vaillant,  in  his  ttsTela  uaoag  the  Soaih  AAicaiM, 
»  Another  oflbred  roe  milk  in  baskets,  ■  circumaUDce  that  BstonMied  hk. 
t,'  exclaimed  I,  'milk  in  baskets!'  These  baskets,"  be  contiDaes,  "are  Terr 
pteltT,  BDd  fabrieaied  with  reeda  so  closet;  interwoven,  that  they  will  hold  water :" 
and  Barrow  confinns  thia  account  of  them.  Sereial  traTellera  have  mentioned  the 
infennity  dispiajed  in  the  manufacture  of  baakels  amouK  unciTilii«d  nations. 

IMS.  Fire  gvMrdt,  of  painted  wire,  are  so  great  a  aecurity  against  accidents  from  fire, 
that  bed-chambers  and  dressing-rooms  ahomd  neTer  be  without  them ;  and,  in  general, 
they  are  ^P"  to  be  used  for  all  fires  that  are  left  A>r  a  conaidenble  time  to  tbemselrea. 


UTS,  •>  A 
'What,'. 


CHAPTER  Xin. 


ISM.  loTalids  fteqaeotlj  require  pecnliar  articlea  of  AiniiRire  to  aSbrd  them  ease  and 
relief.  Without  attempting  to  detaU  all  the  contriTaooes  for  this  porpose,  which  must 
vary  in  aome  degree  with  ihe  particular  cases,  we  (hall  give  examplea  of  aucfa  arttolea 
as,  being  frequently  demanded,  ore  usually  mads  and  kept  for  sale. 


lUl .  RtcHitiiig  duuTM  are  found  convenient  not  only  tat  invalids,  but  for  aftbrding  rest 

after  fatigue,  or  for  varying  the  position  of  the  body  on  occasion.     Fif,  480  represents 

ooe  that,  wbennpright,  may  be  used  w» 

>.  an  ordinary  chair  ;  but  by  the  back  and 

p  seat  alidiDg  round  on  the  circumference 

of  the  arcbed  legs,  the  chair  ia  bronght 

into  a  poaitioD  br  reclining,  as  at  Jtf. 

4W ;  and  a  rest  for  the  legs  and  feet 

may  be  drawn/  out  from  beneath  tba 

seat.    These  chairs  may  be  eovered 

with  Morocco  leather,  and  stnflbd.    Pif. 

467  ia  one  where  the  back  may  be  mads 

to  form  any  angle  with  the  seat  by  a 

rma  sliding  in  a  groove  in  the  ftwne  of  the 

ive  been  invented  by  the  Marquia  of  Doom 
as  a  camp  chair.  The  back  is  made  to  slope  in  any  degree  required,  merely  by  shifting 
tbe  holes  in  the  leather  alrapa  by  which  it  is  supported  ;  and  it  thus  becumea  a  very 
economical  end  comfortable  easy  or  arm  chair.  To  render  It  portable,  tbe  frame  ia 
made  to  fold  op  flat  with  the  gresteat  facilLty.  and  the  stuflfed  back  and  seat  being  laid 
upon  it,  the  whole  la  strapped  into  a  square  packase, 

lasa.  A  rwiKiv  dmir,  for  exercise,  is  represented  in  Jig.  US.    It  ia  madri  wholly  of 
inn,  with  ■  stuflbd  covering,  but  not  very  heavy. 


ntTAUO  rUMITOBI.  W7 


13&4.  Tile  Merlin  diair,  fig.  410,  ia  ^rerf  ingeniooB  iawen- 
tion,  bj  whicb  an  inTaltd  ma;  move  hinuelf  to  any  part  of 
the  room,  hy  turning  the  handlei  which  more  the  wbeela  of 
the  chair  by  ufans  of  pinions  on  ailsa :  but  it  is  to  be  ob- 
MTTed  that  it  require*  M>me  little  practice  to  leant  the  mannei 
of  working  this  chair ;  on  which  account  the  construction,^. 
4Tl,ia  preferable,  in  which  the  two  large  wheel*  of  thecbur 
are  moved  b;  the  iayalid  laying  bold  of  a  amooih  mahogany 
oircnlar  rim  ootaide  the  wheels,  and  of  a  smBller  diameter, 
utd  which  is  several  ini±es  distant  from  the  lAeels.  There 
are  handles  at  tbe  back  for  an  assistant,  if  necessary. 

Fig.  ij^  is  the  Balh  rail  chair,  for  exercise  oat  of  doors, 
lo  be  drawn  by  ar  -—=--—- 


F^.  473  Is  the  Mo/a  triltia  tarriagt  for  peraoni  who  have  spinal  comidaintii. 


Atl  these  articles  of  btTaltd  fiimiRire  are  made  by  Mr.  GriOn,  Of  Leioetfer  Square, 


1S65.  Fig.  471  la  called  a  uoUmr-iDrw,  and  is  for  asBistiog  a  person  lo  etand  and 
move  aboQt  wha  is  too  weak  to  be  able  to  stand  without  such  assistance ;  the  body  of 
the  person  goes  within  the  hoop  at  tbe  top, 

13M.  Lqr  Ttiu  are  used  In  cases  of  gout,  or  any  complaint  In  the  legs  that  roqnires 
them  to  be  kepi  up  in  a  certain  position.  Fig.  476  is  the  simplest,  consisting  merely 
of  two  pieces  of  board  at  right  angles  to  each  oth«r,  one  of  them  being  oovered  with 
some  stuBng,  or  only  baixe.  Fig.  476  is  a  more  com|deta  one,  made  of  mahogany, 
irell  MluSeA,  and  ao  a*  to  he  raised  to  any  desired  angle  by  a  rack. 


on  aMRnMOLD  rouirnrmB. 


1357.  BttUttttU  /sr  (k  tiek  «W  vmnded  are  eioiiieQUjr  uMfal  in  BlleTiUiiic  their  MiF- 
feriaga,  by  aflbfdJBC  theoi  eaae  in  changing  tbeii  posttioD,  or  naaov'ag  the  preMore 
upon  a  panicnlar  part  of  the  twdj ;  nuui;  conlrivances  have  been  uade  fer  tlua  puipoae, 
and  eniptoy«d  )□  hoapitala,  aa  well  aa  otfaer  places. 

Pig.  477  is  the  simplest,  conaisting  of  an  ordinal?  bedatead  with  a  part  of  the  aaek- 
ing  made  to  raise  at  the  head,  so  as  to  aupport  the  back  of  tbe  inralid  ;  this  ma;  hs 
elerated  to  any  angie  by  two  upright  pieces  witb  holes  and  pina  throo^  tbe  b«d- 

Fig.  VfS  is  called  a  bed  citair,  and  is  placed  beLind  the  back  oS  Invalids  in  bed,  to  eo- 


■ble  tiiem  to  sit  up.    It  ma;  be  elevated  to  an;  required  angle  b;  means  of  a  rack  be- 

ISBS.  A  bei  tsMc/or  iwmliJt,  Jig.  479,  ia  ouule  bo  that  the  foot  of  it  can  be  pat  under 
the  bed  and  tbe  top  project  over. 
It  ms;  have  a  reading-deak  or  not, 
as  required.  The  top  is  made  to 
rise  higher  or  bs  lowered,  and  is  fix- 
ed at  an;  height  b;  means  of  a 
screw,  aa  at  a,  or  aa  at  h,  in  which, 
b;  lumiog  the  handles,  the  taUe  ia 
raised  or  lowered.  Tbe  foot  should 
be  made  heavy  b;  lead  UDdeiiiettb, 
and  the  top  should  tarn  round  upon 
tbe  stem.  It  ma;  be  made  of  ma- 
hogan;,  or  an;  otber  kiud  of  wood, 
accoTding  to  price,  and  the  top  ma; 
be  made  wilb  varioas  coDvenieDces, 
M  at  1,  witb  a  board  for  diaughta,  or 
sn;  other  game,  and  a  well  below  to 
keep  cards,  cbess'men,  &c. 
tbe  back  to  an;  angle,  and  to  oonfomi 


Fig.  460  Is  an  imalid  amek,  contrived 


ta  the  sitostiOD  of  the  lef^  b;  elevating  part  of  the  frame  by  a 


IS  of  a  winch  aetln( 


.     nrvAUO  wnnrrmtu    ^ 

&n  leven  by  hnin.  This  is  usiially  caOad  ^fracture  bed,  and  is  made  by  Mr.  Ctupman, 
of  Denmark-aitreet,  Sobo,  London.  It  has  been  reoommeaded  by  Sir  Bei^aiiMn  BrodiAf 
and  other  eminent  enrgeons. 

l%fiB.  An  iloBtie  or  swinging  feac,  eameh^  or  bed,  ibr  eounteracting  the  noeasy  motion 
of  a  ship  or  carnage,  and  thus  prerenting  aickneas,  was  invented  t^  Mr.  Pratt  of  Bond- 
street.  To  efiisct  this,  the  frame  of  the  seat  or  eouch  is  suspended  on  Jiffibals  or  jointsi 
torniDg  at  ri^t  anises  to  each  other ;  and  an  elastknty  is  prodaced  both  in  the  seat  and 
cushion,  andui  the  swingins  frames,  by  the  ose  of  spirai  metal  springs,  which,  it  ap* 
pears,  were  first  introduced  by  Mr.  Merlin  seventy  years  ago,  but  whid  had  been  neg- 
lected until  lately. 

1860.  A  bedstead  far  hmdids  was  also  imrented  by  Mr.  Cheny  of  Coventry.  The 
sacking  is  attadied  to  a  cylinder  on  each  side  of  the  bed,  and  running  lengthwise : 
these  cylinders  contain  springs  by  which  the  sacking  is  kept  always  stretched  when  not 
in  use ;  but  when  it  reeelTos  the  weight  of  the  body,  the  springs  give  way  a  little,  and 
the  beddmg  sinks  down  several  inches  into  a  concave  form,  by  which  it  encompasses 
the  sides  of  the  patient,  and  rehevee  the  back  from  sustaining  the  whole  weight.  The 
patient  may  also,  by  the  construction  of  the  bed,  be  placed  in  any  required  positiinii 
and  the  bedstead  ma^  be  converted  into  an  easy  chair. 

1361.  Tke  ineeniitm  of  cUdk  impenetrabUtojfmds  has  given  rise  to  invalid  beds  of  an 
excellent  kind.  So  long  ago  as  1819,  Joseph  Pierre  Gros,  member  of  the  Medical  Athe- 
MBum  at  Montpelier,  pnUished  a  thesis  read  to  the  Ecole  de  MMecine  of  Paris,  in 
which  he  states  that  he  had  employed  water  for  this  purpose,  which,  he  observes,  pos- 
sesses three  important  t^aracters,  vis.,  perfect  softness,  arising  firom  the  mobility  of 
its  partichsa,  capacity  for  caloric,  sod  the  susceptibility  of  being  contained  in  an  enve- 
lope impeneitnble  by  tiie  ezcrementitious  matters  of  the  sick^  and  being  inaccessible  to 
contagious  miasma.  This  thesis  is  preserved  in  the  library  of  the  £cole  de  M^deeins 
of  Paris. 

1862.  Dr.  AmoWe  hfdroeiaHe  bed  is  particularly  uselhl  for  mvalids,  and  we  cannot  do 
better  than  give  flie  description  of  it  in  his  own  words : "  In  many  of  the  diseases  which 
afilict  humanity,  more  than  half  of  the  suilbring  and  danger  is  not  reaOy  a  part  of  the 
disease,  but  the  eflbct  or  conseqnenee  of  the  confinement  to  whidi  the  patient  is  sub» 
iected.  Thus,  a  fracture  of  the  bone  of  the  arm  is  as  serious  an  injuiy  as  one  of  the 
bones  of  the  leg ;  but  the  former  leaves  the  patient  free  to  go  about  and  amuse  him- 
self, or  attend  to  business,  as  he  wills,  and  to  eat  and  drink  as  usual— in  &iist,  hardly 
renders  him  an  invalid ;  while  the  latter  imprisons  the  patient  closely  upon  bis  bed,  and 
brings  upon  him,  first,  the  irksomeness  of  the  continued  position,  and  then  the  pains  of 
the  unequal  prenure  borne  by  the  parts  on  which  the  body  rests.  These,  in  many  ca* 
ses  of  confinement,  disturb  the  sleep  and  the  appetitet  and  excite  fever,  or  such  eoasti- 
tutional  irritation  as  much  retards  the  cure  of  the  original  disease.  Tlwt  complete  in- 
action should  prove  hnrtlul  to  the  animal  system  may  by  all  be  at  once  conceived.  Tho 
operation  of  continued  local  pressure  will  be  understood  from  the  fbUowing  statements: 
The  health,  and  even  life,  of  every  part  of  the  animal  body  depends  on  the  sufiknent 
circulation  through  it  of  fresh  Uood,  driven  in  by  the  lorce  of  the  heart.  Now,  when  a 
man  is  sitting  or  lying,  the  parts  of  his  fiesh  compressed  by  the  weigtit  of  the  body  do 
not  receive  me  blood  so  readily  as  at  other  times ;  and  if,  from  any  cause,  the  action 
of  his  heart  has  become  weak,  the  interruption  will  both  ftrilow  more  quickly  and  be 
more  complete.  A  pecidiar  uneasiness  soon  arises  where  the  cirenlation  is  thus  ob- 
structed, impelling  the  person  to  diange  of  position ;  and  a  healthy  person  changes  thw 
as  regnlaiiy  and  with  as  little  reflection  as  he  winks  to  wipe  and  moisten  his  eyeballs. 
A  person  weakened  by  disease,  however,  while  he  generally  feels  the  uneasinesa  soon- 
er, as  above  explained,  and  therefore  beoomea  what  is  eaUed  restiose,  makes  the  chan- 
ges with  much  fatigue ;  and  should  the  sensations  i^r  a  time  become  indistinct,,  as 
m  the  delirium  of  fever,  palsy,  dec.,  or  should  the  patient  have  become  too  weak  to 
obey  the  sensstion,  the  compressed  parts  are  kept  so  loag  without  their  natural  supply 
of  blood  that  they  lose  their  vitality,  and  become  what  are  called  sloughs,  or  mortified 
parts.**  Dr.  AmoU  then  describes  some  cases  ofthat  kind,  and  continues:  "Under  these 
drcumstanees,  the  idea  of  the  hydroslatk}  bed  oecwrred  tame.  £ven  with  the  prassure 
of  an  air  pillow,  it  was  evident  that  persons  m  such  a  condition  could  nut  be  sanred  un- 
less they  ooold  be  supported  without  sensible  inequality  of  pressure.  I  then  reflected 
IliatthesuppoftofwBtsrtoaflsatinffbo^ris  so  uniferraly  difihsed  that  every  thou- 
sandth part  of  an  uwh  of  the  inferior  surfece  has,  as  it  were,  its  own  separate  liquid 
pillow,  and  that  no  part  beam  the  load  of  its  neishboor ;  that  a  person  resting  in  a  bath 
IS  nearly  thus  supported ;  tiiat  a  patient  might  be  laki  upon  the  surfece  of  a  bath  over 
which  a  brge  sheet  of  the  water-proof  India-rubber  ctoth  was  previously  thrown,  the 
body  being  rendered  sufllciently  buoyant  by  a  soft  mattress  placed  beneath  it.  Thus 
the  patient  woifid  repose  on  the  face  of  the  water,  like  a  swan  on  its  plumage,  without 
sensible  pressure  anywhere,  and  ahnost  as  if  the  weight  of  the  body  was  annihiUted. 
The  pressure  of  the  atmosphere  on  our  bodies  is  fifteen  pounds  per  square  inch  of  its 
nirfeoe^  but,  because  wntformiy  dijfmsed,  is  not  felt.    The  pressure  of  a  watei^batU  of. 
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depth  to  eoyer  the  hody  ia  less  than  half  a  pcmnd  per  inch,  and  is  similaxty  nnperoeified. 
A  bed  such  as  this  was  made.  A  trough  of  conYenient  length  and  breadth,  and  a  foot 
deep,  was  lined  with  metal  to  make  it  water-tight ;  it  was  about  half  filled  with  water^ 
and  oyer  it  was  thrown  a  sheet  of  the  India  rubber  doth,  as  large  as  would  be  a  com- 
plete lining  to  it  if  empty.  Of  this  sheet,  the  edges,  touched  with  Tarnish  to  prerent 
the  water  creeping  round  hy  capillary  attraction,  were  afterward  aecured  in  a  water- 
tight manner  all  round  to  the  upper  border  or  top  of  the  trough,  shutting  in  the  water 
as  closely  as  if  it  had  been  in  bottles ;  the  only  entrance  left  being  through  an  openinip 
at  one  comer,  which  could  be  perfectly  closed.  Upon  this  beautiful  dry  sheet  a  suita* 
ble  mattress  was  laid,  and  constituted  a  bed  ready  to  receiTO  its  pillow  and  bedclothes, 
and  not  distinguishable  from  a  common  bed  but  by  its  most  surpassing  softness  or 
yielding.  It  may  be  hero  recalled  to  mind  that  the  human  body  is  nearly  of  the  specific 
grsTity  of  water,  or  of  the  weight  of  its  bulk  of  water,  and  therefore,  as  is  known  to 
swimmers,  is  just  suspended  or  upheld  in  water  without  exertion,  when  the  swinuner 
rests  tranquilly  on  his  back  with  his  face  upward.  He  then  displaces  water  equal  to  his 
own  body  in  weight  as  well  as  in  bulk,  and  is  supported  as  the  displaced  water  would 
have  been.  If  his  body  be  two  and  a  half  cubical  feet  in  bulk  (a  common  aiie),  he  will 
just  displace  two  and  a  half  cubical  feet  of  water,  equal  in  weight  to  his  own  body.  If, 
howerer,  instead  of  displacing  the  water  with  his  mere  body,  he  choose  to  haye  some- 
thing round  or  under  him  which  is  bulky  with  little  weight,  as  the  mattress  of  the  bed 
aboTe  described,  when  his  weight  has  forced  two  cubical  feet  of  that  under  the  lerel  of 
the  water  around,  he  will  float  with  four  fifths  of  his  body  above  the  level,  and  will  sink 
much  less  into  his  floating  mattreas  than  a  person  sinks  in  an  ordinary  feather  bed.  It 
thus  appears  that,  by  choosing  the  thickness  of  the  mattress,  and,  if  unusual  positions 
are  reauired,  by  having  different  thicknesses  in  diflterent  parts,  or  by  placing  a  bulk  of 
folded  blanket  or  of  piUow  over  or  under  the  mattress  in  certain  situations,  any  desired 
position  of  the  body  may  be  easily  obtained.  If  the  water  be  about  six  inches  deep» 
which,  in  general,  will  suffice,  the  person  standing  upon  any  part  of  the  bed,  or  sitting 
with  the  knees  raised,  will  cause  the  part  of  the  mattress  on  which  he  rests  gently  to 
touch  the  bottom,  because  a  narrow  end  of  the  body  cannot  displace  water  equal  to  tho 
bulk  of  the  whole ;  but  then  the  person  is  standing  or  sitting  upon  a  soft  sofa,  and  in 
standing  or  sitting,  he  naturally  prefers  the  fixed  to  the  fioatii^  support :  on  lying  down, 
however,  he  as  completely  floats  as  if  the  Atlantic  were  under  him. 

**  This  bed  is  warm,  owing  to  water  being  nearly  an  absolute  non-conductor  of  heat 
from  above  downward,  and  owing  to  its  afiowing  no  passage  of  cold  air  from  below. 
From  this  last-mentioned  fact,  however,  less  of  the  perspiration,  sensible  and  insensi- 
ble, will  be  carried  off* by  the  air  than  in  a  conmion  b^ ;  and  unless  the.  patient  can 
rise,  or  be  lifted  daily,  to  allow  the  bed  to  be  aired  like  a  common  bed,  there  will  be  a 
necessity  for  using  some  such  means  as  the  following,  to  prevent  the  condensauon  of 
perspiration  on  the  water-sheet  below :  An  oiled  sift  laid  over  the  mattress,  or  a  blan- 
ket, to  be  occasionally  changed,  laid  under  it,  or  a  set  of  flexible  tubes  of  spiral  wire 
laid  under  it,  with  their  ends  open  to  the  atmosphere,  to  ensure  a  constant  ventilation 
of  the  mattress ;  or,  similarly  placed,  and  producing  the  same  eflbct,  a  layer  of  coik  cut 
into  square  pieces,  with  spaces  left  between  them  as  conduits  of  air.  Tliis  bed  is  in  it- 
self as  dry  as  a  bed  can  be,  for  the  India-rubber  cloth  (of  which  bottles  can  be  made) 
is  quite  impermeable  to  water.  Then  some  persons  may  prefer  having  a  double  sheet 
of  it,  to  prevent  the  possibility  of  accident.  Unlike  any  other  bed  that  ever  was  con- 
trived, it  allows  the  patient,  when  capable  of  only  feeble  efforts,  to  change  his  position, 
almost  like  a  person  svrimming,  and  so  to  take  a  degree  of  exercise  affording  the  kind 
of  relief  which,  in  constrained  positions,  is  obtained  by  occasionally  stretching,  or  which 
an  invalid  seeks  by  driving  out  in  a  soft-springed  carriap.'*  Dr.  Amott  then  states 
that  it  has  been  introduced  with  success  into  several  hospitals.  He  observes,  '*  If  used 
without  the  mattress,  it  becomes  a  warm  or  a  cold  bath,  not  allowing  the  body,  howev- 
er, to  touch  the  water ;  and  in  India  It  might  be  made  a  cool  bed,  for  persons  sick  or 
sound,  during  the  heats  which  there  prevent  sleep  and  endanger  health.  Before  reflec- 
tion, a  person  might  suppose  a  resemblance  between  it  and  an  air  bed  or  pillow,  calling 
this  a  water  bed  or  pillow ;  but  the  principles  of  the  two  are  perfectly  distinct  or  oppo- 
site. An  aur-nillow  supports,  by  the  teruitm  of  the  nrface,  which  encloses  the  air,  and 
is  therefore  like  a  hammock  or  the  tight  sacking  unaer  the  straw  mattress  of  a  com- 
mon bed,  and  really  is  a  hard  pillow ;  but  in  the  hydi^M^^tic  bed  there  is  no  tense  sur- 
face, or  wet  at  all :  the  patient  is  floating  upon  the  water,  on  whidi  a  loose  sheet  is  ^- 
ing,  merely  to  keep  the  mattress  dry,  and  every  point  of  hia  body  is  supported  by  the 
water  immediately  beneath  it.  To  recall  the  diflferenoe  here  described,  and  which  is 
of  great  importance,  the  bed  is  better  described  by  the  appellation  of  AyrfrMtelic  led 
than  of  footer  bed. 

The  envelopea  made  at  present  to  contain  water  for  beds  are  liable  to  a  defect,  that 
the  canvass,  which  is  always  in  contact  with  the  water,  decays  in  a  short  time,  gener- 
ally in  a  year,  and  aomethnee  in  six  months,  and  the  whole  water-tight  case  then  re- 
quiring to  be  renewed;  this  not  only  creates  a  considerable  expenae,  but  the  renewal 
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cannot  be  effected  in  erei?  place.    Some  material  oT  superior  roaDnfactnre  night,  per- 
hape,  obTtate  Uiis  difficuHj. 

1863.  Stdan  ckairi,  once  ao  common,  aie  now  scarcely  known,  ezo^  as  a  conveV' 
aoce  for  iutaltda.  They  were  fiiBt  introduced  into  England  in  Uie  reifp  of  Jamea  I., 
when  Ihey  were  used  by  the  Duke  of  Buckingham,  to  the  great  indignation  of  the  peo- 
ple. Towarda  the  end  of  the  reign  of  George  III.  the  increaae  of  carnages  occasioned 
them  to  be  gradually  laid  aaide. 


CHAPTER  XIV. 


1304.  Tlie  fnrailiire  of  the  &arBerjt  oaght  to  be  very  simple,  and  should  consist  of  no 
more  things  than  are  absolutely  necessary.  We  refer  the  reader  to  Book  XXII.,  "  On 
the  Nursery,"  and  propose  at  present  to  describe  auch  thinga  aa  can  be  Qlustrated  by 

12BS.  7Viu*iiut,j!f.4Sl,iansaaIlytheGrBtthlngtheinfant 
is  put  into.     It  is,  in  fact,  a  basket,  with  a  hood  which  may  fall 
backward  if  required.     It  has  a  hair  mattrcaa,  staffed  very  soft, 
and  a  small  sod  pUlow ;  it  is  lined  within,  is  very  conrenient  for  ^ 
carrying  about  witbont  wakening  the  child,  and  is  mucb  warm- 1 
BT  than  a  large  cradle  or  bed.    It  is  generally  made  of  wicker,  I 
about  Si  feet  or  3  feet  long,  18  incites  wide,  and  fifteen  deep, 
and  is  usually  ornamented  with  muslin,  ribands,  &c. 

1366.  CraMcM  have  been  nsed  (Voro  time  immemorial,  and  the  rocking  baa  been 
thought  necessary  to  cause  children  to  sleep ;  but  rocking 
and  swinging  are  now  generaUj  eondemiwd  by  medical 
men.  Rocking  is  liked  by  nurses,  who  And  it  coovenieDt 
in  sending  infants  to  sleep  when  Ihey  ought,  perhaps,  t 
be  earrriog  them  about  in  the  open  air,  nntil  at  laat,  from 

habit,  they  will  scarcely  sleep    I 
,   without  it.     When  children  are 
good  health,  they  require  nc 
eking;  neterlheleas,  in  certain 
H  cases,  it  appears  to  be  naeftil  in 
I   allaying  irritation,  partienlori J  in 
J  a  Btate  of  disease.     Iliey  are 
usually  made  of  baaket-work,^. 
4S3,  but  also  of  other  materials. 

In  Iht  ninigjng  col,  fig.  483.  the  motion  is  more  gentle  than  in  llie  cradle. 

1367.  Cribiffif.  48^  are  more  generally  used  at  pres- 
ent.    These  are  smdi  bedsteads,  supported  on  feet  of 
such  length  that  the  height  of  the  crib  may  be  the  same 
as  that  of  the  mother's  bed,  closi  to  which  it  is  placed 
in  the  night ;  one  side  is  made  to  slide  out  in  a  groove   I 
in  the  uprights.    The  sides  sre  frequently  filled  in  with   \ 
cane-work,  or  small  balustrades ;  but  care  should  be  ts 
ken  to  hare  the  cribs  also  lined  inside,  for  it  has  some-   [ 
times  happened  that  the  child's  fingers  have  been  hurt  \ 
by  getting  them  in  the  openings.    "They  are  pnt  on  e 
tors,  and  may  be  made  to  tidie  to  pieces,  and  put  up  very 
easily  for  trarelling. 

1388.  CitUm'«  cAair*  are  of  Tarious  kind*,  Tarying  with  their  age.    ^.4AIa>lit> 
tie  chair  without  legs,  which  some  use  to  place  Tery  yonng 
children  who  cannot  enpport  themselTes :  it  hss  a  stuffed  seat,    . 

fig.  486  is  a  child's  chair,  called  a  Bergtre,  nsed  iriien  they  / 
begin  to  sit  at  table.    There  ia  a  bar  across  to  prevent  the 
child's  falling,  and  this  bar  should  have  a  fastening  to  pre- 
vent its  getting  out,  which  It  is  apt  to  do.    The  chair  has  also   1 
a  foot-bMrd,  which  may  be  placM  at  diflttrent  heights,  and  ia   I 
placed  upon  a  square  stand  to  raise  it  to  the  table.    At  other  | 
limes  the  stand  itself  may  form  a  table  for  the  child  to  pnt  it 
^Tthings  on. 

j\r-  ^  ia  a  similar  chair  of  a  diflbtent  pattern,  and  hi^  ^ 
enAagh  to  do  without  a  atand. 

Fig.  488  ia  a  chair  called  an  AtUn  Cooper' ;  beeanse  recommended  by  him ;  the  bxA 
is  Ki^,  to  affbrd  a  support  for  the  child,  and  prevent  it  stooping  when  placed  at  table ; 
but  tnia  fonn  ia  not  nniversaUy  ap^oved  of,  and  is  objected  to  by  socne  medical  men. 


ItSB.  CiiUTt  k/*.    Thii  ii 
.   ■tandortvood.jtf.tea. 

1S70.  £utibn-ware  Teneti  arTuioaa  kiada  are  made  on  puipoae 
'   for  tbe  nunery,  and  are  kefA  at  nioct  or  the  respectable  ahops  ibat 
sell  eaithen-ware.    Tbej  are  made  plain,  iff  tao. 
and  orconrenienl  Amua.  ^         '' 

U         Fig.  490  ia  a  auclODf  bottle,  the  nae  of  » 

r^       Jt^  which  i*  well  knoWD.  

IT'  ^  LJf      ]27i,  Tif  sHTtcry  lanp,  for  keeping  Itqnida  wann  fn  the  night,  or 

ir  wanning  anything  in  the  day  when  there  ie  no  fire.    ■  i,Jig.  4B1,  ia  a  cylinaeT  of 

^^B^^^      tb,  within  which  alampia  placed  upon  a  shelf  tbatUmoTeable  np  and 

I        Q        I      down  bj  meana  ot  a  alit  in  Ihs  tin  crlinder,  and  a  acrew,  i,  that  fixes 

lj^*^^  y^  it  at  any  particular  height  Irom  tbe  *eaael  holding  what  ia  to  be  waim- 

^  ed  and  placed  on  the  top.    Thia  Teasel  may  he  ot  tin,  or  eartheo- 

— '      ware,  or  ^icetain,  or  it  tnay  be  a  small  tea-kettle,  all  ot  wbkh  most 

fit  exaotlj  within  the  top.     At  c /there  should  be  small  apertmcs  to 

let  out  tbe  smoke  and  hot  air,  otherwise  tbe  lamp  will  not  bum ;  and 

tbere  must  also  be  sperlurea  below  tbe  lanqt  to  aupply  air.   If,  instead 

Of  a  tin  cylinder,  there  is  one  of  wire  gauze,  the  lamp  will  alao  allbrd 

|M  light,  and  yet  be  perfectly  aafe ;  and  It  may  be  then  made  oae  of,  oa 

J  r^   I         occasion,  aa  a  houaemaid's  safety  lamp.    Should  a  stronger  heat  be 

*]P  fl         wanted,  without  smoke,  the  chemioal  Argand  lamp  witb  a  oopper 

tube  may  be  used,  which,  in  a  few  minutea,  would  boil  water  enough 

for  one  person's  breakfast.    The  handle  is  not  repreaenled  in  Ibe 

"*' "'"         woodcut. 

18TS.  Tk  nMTtrry  mi^uariMr,  Jig.  49S,  ia  a  Very  naeful  apparatus,  on  the  prinei|d« 

of  the  balneum  mariK,  or  water-bath.     It  coneisia  of  a  small  saucepan  of  tin  to  hold 

water,  and  another  to  fit  witbia,  but  not  to  reach  to  the  bottom  of  tbe  external  sauo»- 

This  has  ■  cover  of  the  same  material.    This  nlenail  effectually  prevents  the 


common  accident  of  burning  when  anything  is  heated,  because  whatever  is  put  ii 
inner  veaael  can  be  no  hotter  than  boiling  water,  or  SI3°,  a  heat  not  sulDcient  t' 

The  inner  vessel  ia  sometimes  made  of  wtiite  glaied  earthenware. 

Fig.  493  is  more  easily  kept  clean. 

^.  4H  is  a  section,  by  which  the  principle  may  be  more  easily  seen  ;  a  an 
maybe  used  orer  the  nursery  lamp. 


1378.   Win  giurdi  far  Oitfirt  should  never  be  omitted  in  a  nursery. 

1S74.  FUf  Kttri.  It  baa  been  lately  disoovered  that  a  net  placed  aoraas  a  window 
on  the  outaide  will  effectually  prevent  tbe  entrance  of  flies  when  the  windows  mm  open. 
Tbe  net  taay  be  atretebed  on  a  ftmme  to  be  fixed  within  the  reveala  of  tbe  window. 
Whether  from  tbe  liw  of  entaaghng  their  wings,  in  consequence  of  their  experiencei 
or  ibr  aome  other  reason,  they  avoid  trying  to  come  through  a  net,  even  when  Um 
BMahes  are  aa  wide  aa  nearly  an  inch  square,  and  the  net  made  of  black  thread. 


EARTHEN-WARE  AND  POTTERY. 


313 


1275.  If  ba2eamei  are  tutd  before  nursery  windows,  care  should  be  taken  that  the  bars 
are  very  close,  as  instances  have  been  kno¥ni  of  children  getting  their  heads  out  be* 
tween  the  iron  bars,  which  were  obliged  to  be  cut  through  before  they  could  be  res- 
cued from  their  dangerous  situation. 

1276.  A  compUie  list  offurmiure  may  be  found  convenient  to  refer  to  in  arranging  an 
establishment. 


rUKHITUBS   OP  TRB  HALL  AND 


Door  acrmpon  and  bniih. 
Clook  umI  hat  ftaads. 
Cloak  raib. 
Umbnlla  drmins. 


Chain. 
Beaehca. 
Floor  doth. 


Stair 


taadnda. 


8TAIBCA8B. 

Mats. 

Letterbox. 
LaiBpa. 
Stofe. 


PVamTURS  OF  ths  priitoipal  apastiiknts. 


Window  cvrtatns. 
Window  blinds. 
Carpets  and  drocgeta. 
Tables  and  stands. 
Sideboards  and  oellants. 
Moriag  sideboards. 
Rising  tables. 
Dumb  waiters. 
Sofas  and  eonchas. 
Ottomans  and  divans. 
Chairs  and  seats. 
Stools. 
Mirrors. 

PURMfrUBB 

Beds  and  bedding. 

Chairs  and  oouohes. 

Carpets  and  health  mgs. 

Matting. 

Bed  steps. 

Window  enrtaias. 

Blinds. 

Baskets. 

Night  conirenienoe. 

Draesing  eases. 

Shaving  pots. 


Tapestry. 

Pictures  and  statues 
Vases  and  Tarions 
Bookcases. 
Book  shelves. 
Writing  tables. 
Writing  desks. 
Secretaries. 
Bureaus. 
Cabinets. 
Poitfolio  stand. 
Inkstands. 
Music  stands. 


Music  stool. 
Cnnterbnrios. 
Tea  equipage. 
Tea  pnise* 
Cheronien. 
Fire-soreens. 
Folding  screens. 
Hand  semens. 
Hearth  rugs. 
Bells,  ropes  and  puDa. 
T^e  bells. 


ampe. 
analei 


sticks. 
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Toilet  tables  and  apparattts. 

Dressing  glassss. 

Month  alasaee. 

Wardrobes. 

Chests  of  drawers. 

Commodes. 

Hassoeki. 

Night  bolts. 

Boot  hooks. 

Shoe  lifts. 

IVaz  tapen  and  stands. 


I 


Bassinets  and  cradles. 
Nursing  and  rocking  chairs. 
AsUey  Cooper  and  wicker  do. 
Washing  stands. 
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Baths. 

Shower  baths. 
Nnnery  iampe. 
Sponges. 


Cabinets. 

Chests  and  ceffeti. 

Bonnet  boxee. 

Wash  stands. 

Chamber  horses. 

Towel  airers. 

Footbaths. 

Water  cans. 

Baths. 

Clothes  brushes. 

Alarm  rattles. 


Papboat^ 
Esrthea-wve. 
Baby  linen  basketj. 


CHAPTER  XV. 

BABTHBN-WABB,  INCLUDINO   POBCBLAtN. 
SbcT.  I.— 4I8TOBI0AL  BBMABKS  ON  POTTBBY. 

ISTT.  The  produce  of  the  potter's  art  is  the  more  interestinff,  at  it  is  etery  day  euhjeet  to 
oar  enervation.  Not  a  daj  passes  but  we  receive  more  or  less  pleasure  from  the  neat- 
ness and  beauty  of  those  vessels  from  which  we  take  our  breakfast  beverage,  or  our 
evening's  refreshment.  Vessels  made  of  baked  earth  capable  of  holding  liqmds  doubt- 
less preceded  those  of  metals ;  and  the  possession  of  the  potter's  art  marks  a  certain 
advance  in  civilization,  although  we  find  that  it  existed  among  nations  of  the  highest 
antiquity,  when  still  in  a  very  rude  state.  This  invention  was  probably  coeval  with 
that  of  making  bricks,  which,  we  know,  was  practised  at  the  building  of  the  tower  of 
Babel  S900  years  before  the  commencement  of  the  Christian  era.  That  pottery  was 
carried  to  great  perfection  among  the  ancient  nations,  is  show|i  by  the  exquisite  remaina 
discovered  in  Egypt,  Greece,  Ituy,  and  other  classic  countries.  Specimens  of  Mexican 
pottery  exist  w^oh  have  a  considerable  resemblance  to  the  Egyptian. 

1S78.  Jt  is  probahie  that  the  ancient  Britons  were  acquainted  teith  this  art,  from  the  vases 
of  earthen-ware  which  have  been  found  in  barrows  in  different  parts  of  the  kingdom. 

Abundant  remains  of  beautiAil  red  pottery,  made  by  the  Romans,  are  found  in  the 
vicinity  of  Bath,  and  other  parts  of  England  where  they  had  settlements,  as  at  Buralemt 
in  Staffordshire,  where  it  appears,  from  fragments  dug  up,  a  Roman  potteiy  existed ; 
but  it  does  not  appear  that  the  Greeks  or  Romans  employed  a  vitreous  glaxe,  though 
this  is  common  in  Egyptian  antiquities,  and  had  been  long  known  to  the  Chinese.  In 
later  times,  earthen-ware  with  a  painted  glaze  was  largely  employed  by  the  Arabians  in 
decorating  mosques  and  other  buildings,  as  well  as  for  domestic  purposes,  and  the  art 
of  fabricating  it  passed  from  them  into  Spain  in  the  ninth  century. 

1279.  A  manufaeture  of  beautiful  eampact  stone-^teare  was  estoMished  at  Fayenza,  in  Italy, 
from  which  the  French  term/ateiMe  seems  to  have  come.  The  body  of  diis  was  a  red 
or  a  white  day,  and  the  glaze  was  opaque,  being  formed  of  the  oxydes  of  lead  and  tin 
along  with  potash  and  sand.    The  Venetians,  Genoese,  and  Florentines  bestowed  much 
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pains  npon  this  manafactme,  sad  specunens  of  their  ewtiy  poUeiy  are  nradi  priied  by 
coUeetOFB ;  some  of  it  is  elegant  in  fonn,  and  admirably  painted.  It  is  said  that  Ra- 
phael in  his  youth,  as  well  as  other  able  artists,  painted  on  earthen-ware,  or  at  least  gave 
designs  for  that  purpose,  and  some  is  still  distinguished  by  the  name  of  RafhaeCs  china, 
which  sells  for  a  yery  high  prioe. 

1280.  Bemhard  de  PaUiMsy,  a  person  of  great  ingenuity,  about  the  middle  of  the  six- 
teenth century,  manufactured  the  first  white /otViiec  at  Saintes,  in  France,  and  not  long^ 
afterward,  the  Dutch  produced  a  mmilar  article,  of  a  substantial  mAke,  called,  from  the 
place  where  it  was  made.  Delft-ware,  but  destitute  of  those  graceful  forms  and  paintings 
for  which  the  ware  of  Fayenza  was  distinguished. 

1261.  The  Dutch  probably  derived  their  knowledg^ofthiMmaniifaeturefrom  the  Venetiang, 
with  whom  they  had  eKtensive  commercial  deflings ;  but  the  blue  colour  which  they 
employed  in  ornamenting  it  with  Dutch  subjects  may  have  been  imitated  from  the  blue 
and  white  ware  of  Nankin,  which  they  likewise  imported.  Delft-ware  is  a  very  coarse 
kind  of  pottery,  and,  from  the  coarseness  of  its  texture,  the  potter  was  oUiged  to  make 
it  thick,  clumsy,  and  heavy,  in  order  to  ensure  its  strength  and  durability.  The  glue 
was  made  of  common  salt,  sand  ground  fine,  oxyde  of  lead,  and  oxyde  of  tin,  the  latter 
giving  opacity  to  the  glaae.  It  resisted  the  sudden  application  of  heat,  and  was  muMdi 
employed,  among  other  things,  for  tiles  to  line  chimney  Replaces  and  stoves. 

Before  the  nianufactuie  of  European  porcelain,  a  great  deal  of  the  best  earthen-ware 
used  in  this  country  was  imported  from  Delft,  or  was  msde  at  Lambeth,  where  some 
Dutchmen  had  settled  about  two  hundred  years  ago.  But  the  use  of  Delft  pottery  was 
afterward  superseded  by  the  white  stone-ware  from  Staffordshire,  the  latter  being  lighter 
and  more  durable.  DelA-ware  is  now  made  only  into  tiles  for  lining  dairies  and  baths, 
pomatum  pots,  a  few  jugs,  and  similar  articles,  and,  instead  of  twenty  manufactories  of 
it,  as  formerly  at  LanSbeth,  it  only  partially  employs  one. 

The  vast  improvement  that  has  taken  pkice  of  late  in  English  pottery  win  be  descri- 
bed imder  **  I^lish  white  stone-wares." 

SscT.  n. — psi]rcin.Bs  of  pomay. 

1262.  Clay  ie  the  material  which  forme  the  batis  of  all  kinds  of  pottery,  whether  coarse  or 
fine.  Pottery  may  be  divided  into  two  principal  kinds  :  ontoisry  earthen-ware  of  every 
kind,  which  is  formed  of  cixyn  that  are  infusible  in  a  stroiig  heat,  and  continue  always 
opaque  after  having  been  fired  in  the  furnace ;  and  porcelain,  which  is  composed  of  two 
sorts  of  earth,  one  mfusible,  and  the  other  fusible,  by  which,  when  baked  in  the  strong 
heat  of  a  furnace,  it  becomes  semi-vitrified  and  translucent. 

1263.  Natural  claye  are  of  various  quatities ;  but  those  whidi  are  fit  for  the  potter  are 
rare.  Clay  consiBts  of  the  earths  alumina  and  silica  mingled  together.*  Alumina  readily 
unites  with  water,  and  forms  with  it  a  pulpy  mass,  which  has  a  certain  degree  of  tena- 
city and  adhesiveness.  Silica,  on  the  contrary,  when  mixed  with  water,  has  no  adhe- 
sive property.  It  is,  therefore,  the  alumina  in  the  natural  clays  that  gives  them  the 
property  of  being  plastic,  or  capable  of  being  moulded  into  any  form  when  in  a  moist 
state.  Alumina  is  never  found  pure  or  separate  in  nature,  although  it  can  be  procured 
by  the  chemist  by  detaching  it  from  other  substances ;  but  this  is  not  necessary  for  the 
purpose  of  the  potter ;  the  day  which  he  requires  is  a  luUural  mixture  of  alumina  axid 
sfliea. 

1284.  Clay,  when  made  inie  a  paste  with  water,  becomes  harder  by  drying ;  but  then  it 
shrinks,  and  is  apt  to  become  mil  of  cradn.  The  mixture  of  silica  with  the  alumina 
corrects  this  fault,  the  silica  having  no  tenden^  to  crack.  Clay,  after  having  been  proper- 
ly worked  up  into  various  forms  when  in  a  moist  state,  and  dried  in  the  sun  and  air,  so  as 
to  acquire  a  certain  degree  of  hardness,  may  be  softened  again  by  being  beat  up  with 
water,  and  thus  brought  baek  to  its  original  state.  But  if  such  hardened  clay  be  ex- 
posed to  the  heat  of  a  strong  fire,  and  baked  or  burned,  as  it  is  called,  not  only  will  its 
hardikess  be  very  much  increased,  but  a  great  change  will  be  found  to  have  taken  place 
in  the  nature  of  the  substance,  for  it  is  no  longer  capable  of  being  again  reduced  to  a 
paste  by  winter,  and  its  fragments  cannot  be  softened  sny  more  than  those  of  stone. 

1286.  These  properties  of  day  were,  as  doubt,  discovered  by  iiiaiil»iid  t«  the  earliest  timea^ 
We  read  in  the  Bible  of  bricks  made  in  Egypt  by  mixing  clay  with  straw.  The  latter 
substance  vras  for  the  purpoae  of  correcting  the  defect  of  day  alone  in  cracking  by  dry- 
ing, for  such  bricks  were  merely  dried  and  hardened  by  the  heat  of  the  sun ;  and  we 
actually  find  such  bricks  at  this  day  in  Egypt,  and  also  in  the  ruins  of  Babylon ;  but 
when  vessels  of  day  are  required  to  hold  fluids,  burning  them  in  the  fire  ib  a  necessary 
process. 

1286.  For  suUmf  pettsry  or  earthsn-ware,  the  day  is  beaten  a  good  deal  in  wator,  by 
which  the  fine  parts  are  suspended  in  the  fluid,  while  the  coarser  sink  to  the  bottom  of 

*  We  ibaJI  ipMk  of  iiUe«  asbeiof  nmpif  an  earth  (the  ■ilioeom  earth),  -v^hich  wiU  he  rafBcieDt  for  a  pop- 
ular Tiew  of  the  aabject ;  hat  thii  earth  is  now  kaown  to  oonaitt  of  the  elementary  principle  itlieon  naiteid  to 
oxygen,  and  ig  loaietimea  termed  by  chemitti  lUicio  add.  The  earth  alomiaa  oonaule  likewiae  of  dte  elemant 
BliuiiBam  united  to  oiygett* 
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the  contamlng  vessel.  By  pouring  <^  ahnost  instantly  the  water  containing  the  finer 
particles,  the  coarse  are  left  behind.  If  now  this  finer  part  of  the  clay  be  sufl^ered  to 
subside,  and  the  water  be  poured  oflT,  a  clay  will  be  produced  much  finer  than  the  first, 
and  may  be  still  farther  depurated  by  passing  through  a  fine  sieye.  This  appears  to 
have  been  the  only  process  employed  in  making  earthen-ware  formerly.  The  best  nat- 
ural clays  were  sought  for,  and  were  purified  in  this  manner.  They  were  then  moulded 
on  the  potter's  wheel,  and  burned  by  a  proper  degree  of  heat. 

1287.  Very  good  potter* a  day,  or  a  mixture  of  alwrnina  and  silica  aUme,  u  infiuible  tn  Me 
h€at  of  owr  fwnMctM,  and,  as  it  becomes  more  and  more  hard  by  a  greater  degree  of  heat, 
by  high  and  long-continued  firing,  to  wares  made  of  this  material  an  extreme  degree  of 
hardness  may  1^  given,  with  the  quality  of  being  impenetrable  to  fluids.  But  such  clays 
are- extremely  rare,  and  those  which  are  employed  for  pottery  ave  usually  mixed  natu- 
rally witii  a  small  quantity  of  lime,  iron,  and  perhaps  magnesia,  and  other  substances. 
Much  lime,  and  also  oxyde  of  iron,  in  the  clay  causes  it  to  fuse,  and  therefore  prevents 
its  being  subject»l  to  the  same  degree  of  heat  as  it  otherwise  might,  and  of  receiving 
the  same  degree  of  hardness. 

1288.  After  the  potter's  day  has  been  loeU  ground  and  kneadedf  it  is  put  upon  the  centre  of 
the  potter's  whed,  which  is  a  circular  boani  placed  horizontally,  and  kept  in  constant 
rotatory  motion  ;  it  is  then,  first  by  the  workman's  hand,  and  afterward  by  proper  tools, 
formed  into  vessels  of  various  shapes,  which  are  dried,  and,  as  soon  as  they  can  bear 
being  removed,  are  bake^in  the  potter's  kiln  or  oven.  After  it  is  baked,  it  will  stiU  be 
more  or  less  porous,  and  cannot  yet  be  applied  to  the  purpose  of  holding  Uquids.  It  is 
necessary,  therefore,  to  cover  it  with  some  sort  of  glaze,  which  is  usnaUy  oif  a  vitreous 
kind. 

SuBSBCT.  1. — Common  Bed  Pottery  and  Stone-wore.  , 

1289.  In  every  civilized  country  an  earthen-ware  is  made  of  the  finer  varieties  of  the 
same  clay  of  which  bricks  and  tUes  are  made,  but  much  better  selected,  and  prepared 
in  a  clay  mill ;  the  red  colour  which  it  acquires  on  being  burned,  is  owing  to  the  oxyde 
of  iron  it  contains. 

1290.  Red  pottery  includes  the  common  red  pans,  pipkins,  baking-dishes,  and  a  variety 
of  others  in  household  economy.  As  this  ware  does  not  stand  the  heat  of  a  fire,  it  can- 
not be  used  for  many  purposes  of  cookery,  for  which,  in  England,  metal  is  almost  uni- 
versally employed.  This  coarse  kind  of  potteiy  had  been  made  in  this  country  from 
time  immemorial,  being,  in  ancient  times,  chiefly  manufactured  at  the  place  still  ealled 
the  Potteries,  in  Staffbi^shire,  which  is  now  celebrated  for  the  variety  of  its  earthen-ware 
of  the  best  description.  It  is  also  manufactured  in  the  vicinity  of  London,  and  in  many 
other  parts  of  the  kingdom. 

1291.  The  materials  of  which  the  glaze  is  usually  made  consist  of  lithalrge  of  lead  or 
galena,  which  is  a  lead  ore,  ground  up  with  clay.  After  the  glaze  is  laid  on,  the  vessels 
are  again  exposed  to  a  high  degree  of  heat,  which  causes  the  lead  and  the  surface  of 
the  clay  to  vitrify,  or  run  into  glass.  This  thin  coating  of  glass,  being  transparent, 
shows  the  red  colour  of  the  ware ;  if  a  black,  opaque  glaze  be  requir^,  manganese 
is  mixed  with  it. 

1292.  There  is  a  serious  objection  to  this  glaze  made  with  so  great  a  quantity  of  lead, 
which  is,  that  it  is  soluble  in  vinegar  and  the  juice  of  most  fruits,  especially  when  hot, 
and  also  in  boiling  fat,  which  renders  the  use  of  vessels  that  are  covered  with  it  dan- 
gerous to  health,  if  employed  for  holding  food. 

In  some  countries  the  use  of  such  vessels  in  the  process  of  boiling  and  stewing  is  for- 
bidden by  the  laws,  under  severe  penalties.  In  this  country,  those  who  understand  this 
subject  take  care  not  to  preserve  pickles  in  earthen  Tsssels  glazed  with  mixtures  con* 
taining  much  lead. 

1293.  A  great  improvement  loas  introduced  at  the  Potteries  m  Staffordshire^  in  1690,  by 
two  brothers,  named  Ebers,  from  Nuremberg.  They  manufactured  a  new  kind  of  fine 
earthen-ware  of  red  day,  which  they  glazed  without  lead,  and  by  the  use  of  common  salt 
alone.  When  the  earthen-ware  is  in  the  kiln,  salt  is  thrown  in ;  and  the  fumes  caused 
by  this  substance  have  the  effect  of  producing  a  vitreous  glaze  on  |he  surface  of  the  ware. 
The  mode  in  which  this  effect,  so  simple,  is  produced  deserves  explanation.  'The  salt 
is  thought  to  be  decomposed  by  the  heat  into  its  constituents,  muriatic  acid  and  soda ; 
the  former  flying  off  in  dense  white  fumes,  while  the  latter  attaches  itself  to  the  sides 
of  the  ware,  with  the  surface  of  which  it  forms  a  thin  coating  of  actual  glass  (see  **  Glass 
making") ;  and  this,  being  entirely  impervious  to  liquids,  answers  the  intended  purpose. 
This  |[lazing,  besides,  has  the  valuable  property  of  being  perfectly  harmless.  Notwith- 
staadmg  the  obvious  advantages  of  this  new  glazing,  however,  in  consequence  of  some 
jealousy  among  the  neighbours,  from  the  process  being  kept  a  secret,  they  obliged  the 
strangers  to  leave  the  country ;  but  not  before  the  art  had  been  learned  by  a  workman 
of  the  name  of  Astbury,  whd  had  made  himself  acquainted  with  every  part  of  the  pro* 
oess,  and  who  afterward  practised  it. 

IS^.  The  common  brown  stone^ware  was  probably  the  produce  of  the  same  period,  hav- 
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ug  been  made  in  yarious  countries  of  Europe  erer  since  the  fifteenth  centniy.  Tha 
manufacture  of  it  was  brought  to  us  from  Holland  by  some  potters  who  settled  at  Lam* 
beth.  It  has  the  valuable  property  of  bearipg,  without  injury,  the  heat  of  the  fire,  which  is 
not  the  case  with  the  red  ware ;  and  on  this  account  it  has  long  been  employed  in  Tarioiis 
countries  for  boiling  liquids.  Its  power  of  resisting  heat  renders  it  usefhl  even  for  chem- 
ical vessels ;  and  Macquer  says,  that  with  respect  to  infusibility,  it  has  all  the  quali- 
ties of  the  finest  old  Japanese  porcelain.  Its  body  is  exceedingly  dense  and  compact ; 
and,  when  properly  made  and  baked,  it  is  sufficiently  hard  to  strike  fire  with  steel ;  it 
is  composed  of  pipe  clay,  mixed  with  fine  sand,  and  sometimes  broken  stone-ware  ground 
to  powder,  in  order  to  diminish  the  contraction  of  the  clay  in  the  fire.  In  the  finer  jugs, 
some  calcined  flint  is  added.  The  vessels,  after  having  been  formed  by  the  potter's 
wheel,  are  fired  in  a  kiln,  and  glazed  by  salt  in  the  manner  above  described. 

1295.  At  present,  einne-ware  is  made  into  water-pitchers,  soda> water  bottles,  and  pipktns 
intended  to  stand  the  fire ;  also  crucibles,  retorts,  and  a  variety  of  other  chemical  appa- 
ratus are  made  of  a  nuiterial  nearly  similar.  The  best  kind  is  stiH  made  in  the  potteries 
at  Lambeth,  the  proprietors  of  which  procure  some  of  their  clay  from  Devonshire  and 
Dorsetflhire,  and  purchase  flint  ready  ground  from  StaflTordshire,  where  this  material 
can  be  afforded  at  a  cheaper  rate  than  would  attend  its  preparation  near  the  metropcrfis. 
Jugs  have  often  a  light  and  a  dark  part  in  the  glaze ;  the  light  is  from  salt  alone,  the 
dark  has  a  mixture  of  some  other  glaze.  The  proportions  of  the  ingredients  are  kept 
secret  by  the  manufacturers ;  but  the  best  materials  are  said  to  be  a  mixture  of  pounded 
Hessian  crucibles  and  Stourbridge  clay. 

Metallic  vessels  are  so  generally  used  in  England  for  boiling  and  stewing,  that  the 
want  of  an  earthen-ware  manufacture  to  answer  this  end  is  little  felt ;  but  it  would  be 
desirable  that  a  cheap  article  of  this  kind  for  culinary  purposes  should  be  got  up,  sinee 
earthen- ware  is  preferable  to  metal  for  stewing ;  and  on  the  Continent  it  is  the  general 
practice  to  stew  in  earthen-ware. 

It  is  said  that  the  grey  Dutch  stene-ware  is  superior  to  the  English  in  strengtili,  and 
particularly  in  bearing  exposure  to  the  fire.  Some  of  the  original  Ihttch  stone-ware  jnga, 
brought  into  England  before  they  were  made  here,  it  is  stated,  may  sometimes  be  met 
with  in  the  eastern  parts  of  London. 

Sub  SECT.  2. — English  White  Stone^ware  and  Wedgwood's  Wares. 

1296.  To  Asibury,  already  mentioned^  is  ascribed  a  great  improvement  in  pottery,  the 
introduction  of  flints,  calcined  and  ground,  as  a  material  to  be  mixed  with  the  clay,  from 
which  a  much  better  white  earthen -ware  was  made.  It  is  said  that  accident  led  to  tbia 
discovery.  While  travelling  to  London  on  horseback,  in  1720,  Astbury  had  occasion,  at 
Dunstable,  to  seek  a  remedy  for  a  disorder  in  his  horse's  eye  ;  when  the  ostler  at  the 
inn,  burning  a  flint,  reduced  it  by  pounding  to  a  fine  white  powder,  which  he  blew  into 
the  diseased  eye  to  eflect  a  curei^  The  potter,  observing  the  beautifyilly  white  ecdour  of 
the  flint  after  calcination,  instantly  conceived  the  use  to  which  it  might  be  applied  in 
his  art,  by  mixing  it  in  hiis  clay,  and  thus  made  the  first  white  stone-ware. 

1297.  The  improvements  toe  have  menHoned  paved  the  toayfor  some  of  still  greater  tmpor- 
tance  by  Mr.  Josiah  Wedgwood^  who  was  the  younger  son  of  a  StaflTordshire  potter,  and 
bom  in  1790.  This  extraordinary  man,  overcoming  the  difiSculties  of  his  early  life,  by 
indefatigable  industry  and  perseverance,  and  applying  himself  to  a  great  variety  of  im- 
provements in  pottery,  not  only  succeeded  in  acquiring  an  ample  fortune,  but  became 
even  a  considerable  benefactor  to  his  country,  by  carrying  the  art  of  pottery  to  a  high 
degree  of  perfection,  and  creating  a  commerce  which,  to  this  day,  proves  a  source  of 
national  wealth.    But  the  merit  of  Wedgwood  did  not  consist  merely  in  having  the  sa- 

Sicity  to  perceive  that  a  profitable  business  could  be  formed  by  improvements  in  his  art. 
is  mind  was  of  a  higher  class.  Not  only  devoting  hnnself  to  patient  investigations, 
he  gathered  round  him  the  talents  of  various  countries,  and  by  the  liberality  of  his  con- 
duct towards  the  individuals  whom  he  engaged,  he  encouraged  them  to  give  him  the 
most  efifective  assistance  in  prosecuting  and  completing  those  views  which  his  genius 
imagined,  but  which  he  could  never  have  accomplished  alone.  He  engaged  Mr.  Chis- 
holme,  an  able  chemist,  to  apj^y  himself  solely  to  those  pursuits  and  experiments  whieh 
were  necessary  for  thr  selection  of  the  best  materials,  and  for  perfecting  his  various 
processes ;  and  he  liberally  provided  for  him  when  old  age  incapacitated  him  for  farther 
exertions.  Not  satisfied  with  improving  the  materials  of  pottery,  he  was  de«rons  of 
giving  greater  value  to  it,  also,  by  improvements  in  form.  Assisted  by  the  classic  taste 
of  his  partner,  Mr.  Bentley,  the  ablest  modellers  were  brought  from  Italy  and  other 
countries,  who  were  intimately  acquainted  with  the  worxs  of  the  ancients,  and  he  re- 
warded the  services  of  these  with  liberal  encouragement.  The  consequence  of  this 
was,  that  English  pottery,  hitherto  unknown  as  a  class,  became  celebrated  and  eageriy 
sought  for  throughout  the  civilized  world.  We  caimot  help  repeating,  that  it  was  to 
the  enlightened  and  liberal  views  of  Wedgwood  that  his  sudsess  was  mainly  owing ;  nor 
should  It  be  forgotten  that  the  ample  fortune  he  thus  acquired  was  generously  expended 
in  promoting  the  spread  of  knowledge,  in  encouraging  the  eflTorts  of  genius  in  others. 
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and  in  lessening,  as  far  as  lay  in  his  power,  the  sufferings  of  his  fellow-creatures.  The 
disposition  and  manners  of  Wedgwood  were  no  less  estimable  than  the  powers  of  his 
mind,  so  that  he  became  the  object  of  admiration  and  esteem  for  his  moral  as  for  his 
intellectual  qualities.    He  died  in  the  sixty -fifth  year  of  his  age. 

The  interest  that  must  always  be  taken  in  the  pottery  produced  by  Wedgwood  de- 
mands that  we  enumerate  the  various  kinds.  In  1763,  Wedgwood  manufactured  a  kind 
of  ware  for  the  table,  of  a  cream  colour,  which  came  into  uniyersal  use  in  this  country, 
under  the  name  of  queen*a  wartt  which  was  conferred  upon  it  in  consequence  of  the 
patronage  of  her  majesty.  The  materials  were  the  whitest  clays  from  Devonshire  and 
Dorsetshire,  mixed  with  ground  flints,  and  covered  with  a  vitreous  glaze.  This  ware, 
being  executed  with  care  and  expedition,  was  spld  at  a  cheap  rate,  and  was  superior 
to  any  that  had  hitherto  appeared  for  ordinary  purposes.  By  varying  his  experiments 
and  the  proportions  of  his  materials,  Mr.  Wedgwood  discovered  the  mode  of  manufac- 
turing other  species  of  earthen-ware,  which  were  excellent  and  beautiful,  and  adapted 
to  various  purposes  of  use  and  ornament. 

1298.  The  ware  known  in  general  by  the  name  of  Wedgwood^ a  is  a  kind  of  semi-vitrified 
pottery,  which  is  not  susceptible  of  receiving  a  strong  superficial  glaze,  but  which  can 
receive  all  kinds  of  colours  by  means  of  metallic  oxydes  and  ochres.  The  pastes  of 
which  they  are  formed  are  extremely  plastic,  and  may  be  worked  and  moulded  with  the 
greatest  facility.  The  more  delicate  ornaments  are  cast  in  moulds  and  stuck  on ;  they 
are  applied  with  remarkable  dexterity  by  women  and  children.  It  is  of  the  following 
varieties : 

A  Bamboo  or  eane-coUmred  bUeuit  was  one  of  Wedgwood*s  original  wares,  and  was 
employed  for  many  elegant  articles  for  the  table :  it  is  extremely  compact,  and  was  not 
gUzed.    It  is  still  in  use,  and  is  sometimes  slightly  glazed. 

A  white  biaeuii  imu  also  made^  having  the  chief  qualities  of  porcelain,  but  without  its 
transparency.        ^ 

An  extremely  hard  poreelanaua  ware  was  likewise  made  and  employed  for  chemical 
vessels,  as  evaporating  basins,  crucibles,  mortars,  tubes,  and  other  apparatus :  this, 
from  its  resisting  the  corrosion  of  the  strongest  acids,  and  not  fusing  with  the  strong- 
est heats,  has  bron  an  invaluable  acquisition  to  the  chemist.  These  are  composed  of 
six  parts  of  potters'  clay,  three  of  granite,  two  of  calcined  flints,  and  one  of  Cornish  or 
China  clay. 

Wedgwood^ »  biack  Egyptian  ware  was  for  a  long  time  very  extensively  used  for  the  tea- 
table,  owing,  in  a  great  measure,  to  the  elegance  of  its  forms  and  decorations,  which 
rivalled  in  design  the  works  of  Greek  and  Roman  artists.  When  this  novel  kind  of 
ware  was  produced  porcelain  had  not  been  made  in  England,  all  that  was  then  used 
being  foreign,  which  was  for  a  time  almost  entirely  superseded  by  the  various  beautiful 
ware»  of  Wedgwood.  Its  black  colour  was  given  by  manganese.  Besides  tea-pots, 
sugar-basins,  and  milk-pots,  a  variety  of  ornamental  articles  were  made  of  it,  such  as 
inkstands,  vases,  lamps,  dec,  which  were  ornamented  with  elegant  bas-reliefs,  figures, 
foliage,  and  other  devices,  which  were  sometimes  in  a  dark  red  colour.  This  kind  of 
ware  is  still  executed  by  several  potters,  but  it  is  lamentable  to  perceive  the  falling  off 
in  the  taste  of  the  forms  and  designs  since  the  death  of  Wedgwood.  It  is  owing  to  this, 
and  the  introduction  of  English  porcelain  and  other  wares,  that  the  black  Wedgwood 
articles  have  nearly  gone  out  of  use,  being  purchased  now  merely  for  their  cheapness. 
Originally  they  were  not  glazed,  by  which  the  perfect  effect  of  the  beautiful  ornaments 
was  seen ;  but  this  had  the  inconvenience  of  being  somewhat  diflicult  to  keep  clean. 
At  present  it  is  generally  covered  with  a  slight  glaze,  which  permits  its  being  washed 
and  kept  clean  with  perfect  facility,  though  the  effect  of  the  ornaments  is  much  dimin- 
ished. To  produce  the  slight  glaze  given  to  it,  technically  termed  amearirtgf  the  ware 
is  not  dipped  into  a  liquid  glaze,  but  placed  in  the  seggar  in  the  state  of  biscuit ;  and 
the  insides  of  the  seggars  being  coated  with  salt,  or  some  .volatile  glaze,  these  are  con- 
verted into  vapour,  which  vitrifies  the  external  part  of  the  ware,  and  gives  it  the  desi- 
red lustre. 

Wedgwood  made,  likewise,  what  he  called  the  jaaper-ware,  which  had  elegant  bas-re- 
liefs on  a  beautiful  blue  ground.  The  white  vitrifying  pastes  used  in  the  jasper-ware  is 
composed  of  forty-seven  parts  of  sulphate  of  baryta,  twenty-six  potters*  clay,  fifteen  of 
calcined  flints,  fifteen  of  granite,  six  sulphate  of  lime,  and  ten  sulphate  of  strontium : 
the  baryta  serves  as  a  flux  to  the  clays.  The  fine  Wedgwood  Une  on  this  ware  is  pro- 
duced by  cobalt.  The  delicate  white  ornaments  are  cast  in  moulds  and  stuck  on.  From 
this  jasper-ware,  which  found  its  way  into  every  country  in  Europe,  he  derived  great 
profit,  until,  by  the  infidelity  of  a  servant,  the  secret  was  disclosed  and  sold,  so  that 
others  executed  the  same  art ;  and  though  by  means  of  inferior  artists,  yet  this  inter- 
fered so  much,  that  it  prevented  Wedgwood  from  kelping  up  the  price  and  employing 
the  same  talent  as  before. 

Exeelient  imitatione  of  Etrutcan  and  other  aniijue  vases  were  executed  by  Messrs. 
Wedgwood  and  Bentley.  It  does  not  appear  that  the  Greeks  or  Romans  were  in  pos- 
session of  a  complete  vitrified  glaze  for  their  pottery ;  but  the  vessels  mentioned  as 
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haying  been  made  in  the  island  of  Samoa  had  a  red  corering  that  was  probablj  imper- 
fectly vitrified,  as  they  were  held  in  high  estimation  for  cookmg.  Earthen  jars  for  holdk 
ing  dry  substances  were  not  glazed,  but  were  similar  to  those  now  brought  from  Spain 
and  Portugal  with  grapes.  When  they  were  employed  as  amphore  for  holding  wine, 
they  were  rubbed  over  with  wax  to  stop  their  pores.  The  vases  found  in  such  nam- 
hers  in  Greece  and  Italy,  and  commonly  called  Etruscan,  were  in  part  colooied  bj  a 
black  covering  that  is  carbonaceous  and  not  vitreous,  which  wears  offby  ose.  The  ex- 
act nature  of  this  black  varnish  has  never  yet  been  determined  with  certainty ;. but  the 
vases  themselves  are  exquisitely  beautiful  in  form,  and  ornamented  with  infinite  taste. 

Among  the  ornamental  works  executed  by  Wedgwood  may  be  reckoned  two  imita- 
tions of  cameos :  one  of  a  slave  in  chaiins,  of  which  he  distributed  many  hundreds,  to 
induce  the  suf^ression  of  the  slave-trade ;  and  the  other  representing  Hope,  attended 
by  Peace,  Art,  and  Labour,  made  of  clay  from  Australia,  to  show  what  is  produced 
there.  One  of  the  most  splendid  works  of  this  kind  was  an  imitation  of  the  celebrated 
Barbarini  or  Portland  vase,  which  was  discovered  in  the  tomb  of  Alexander  Sevema* 
and  which  was  purchased  by  the  Duchess  of  Portland.  This  copy  was  modelled  by  Mr. 
Webber,  and  fifty  vases  were  made,  for  which  6QI.  each  were  subscribed,  a  sum  which 
did  not  nearly  defray  the  expense. 

Various  imitations  of  antique  cameos  were  executed  in  great  abundance  andvaiiety, 
many  of  which  were  white,  upon  a  deep  blu^  ground ;  and  others  resembled  agates, 
jasper,  and  other  stones.  The  modelling  of  many  of  them  do  infinite  credit  to  the  ait- 
ists  who  executed  them ;  and  it  is  highly  to  be  regretted  that  no  works  of  the  aaine 
merit  now  come  from  our  potteries.  After  Mr.  Wedgwood^s  decease,  his  establish- 
ment in  London  was  given  up,  and  his  stock  was  sold,  part  of  which  was  purchased  bj 
Mr.  Phillips,  and  a  remnant  is  now  to  be  seen  in  his  warehouse  in  Oxford-street. 

1899.  Of  Wedgwood's  fHonufaeture,  it  uat  said  by  the  celebrated  Faujas  SevU-Fomd, 
**  Its  exceuent  workmanship,  its  solidity,  the  advantage  which  it  possesses  of  standing 
the  action  of  the  fire,  its  fine  glase  impenetrable  to  acids,  the  beauty,  convenience,  and 
variety  of  its  forms,  and  its  moderate  price  have  created  a  commerce  so  active  and  so 
universal,  that  in  travelling  from  Paris  to  Petersburg,  from  Amsterdam  to  the  farthest 
point  of  Sweden,  and  from  Dunkirk  to  the  southern  extremity  of  France,  one  is  served 
at  every  inn  upon  EngUsh  stone-ware.  The  same  fine  article  adorns  the  tables  of  Spaio, 
Portugal,  and  Italy ;  it  provides  the  cargoes  of  ships  in  the  East  Indies,  the  West  In- 
dies, and  America.** 

1300.  The  ueual  processes  by  whick  the  various  kinds  of  pottery  called  white  stonsnwarey  or 
Staffordshire  ware,  are  manufactured,  are  the  following :  the  body  of  the  ware  is  formed 
of  a  fine  pipe  or  potter's  clay  mixed  with  calcined  fhnts,  and  sometimes  a  little  porce- 
lain clay.  The  clay  consists  of  76  parts  of  silica  and  24  parta  of  alumina ;  it  is  rery 
refractory  in  strong  heats,  and  bums  very  white  in  the  fire :  properties  which  render  it 
extremely  valuable  for  pottery.  The  best  clay  is  found  in  Dorsetshire ;  an  inferior 
kind  is  procured  in  Devonshire.  This  clay  is  beat  up  with  water,  and  then  paissed  throu^i 
fine  sieves  to  sepsurate  all  the  coarse  particles.  The  flints  are  burned  in  kilns,  and  while 
hot  are  quenched  in  cold  water,  by  which  they  are  cracked  through  and  throng  in  in- 
numerable places ;  after  this  they  are  ground  in  mills  to  the  consistence  of  cream. 
The  porcelain  clay  consists  of  decomposed  feldspar,  and,  being  entirely  procmcNl  in 
Comwidl,  is  caUed  Cornish  clay.  The  proportions  of  these  materials  are  varied  accord- 
ing to  the  particular  kind  of  ware,  or  the  skill  and  experience  of  the  manufacturer,  sad 
each  has  generally  some  mode  of  his  own,  which  he  keeps  secret.  They  are  mixed  by 
measure,  and  put  into  troughs  to  be  reduced  by  evaporation  to  a  proper  consistence  for 
moulding.  When  tempered  in  a  pug  mill,  and  brought  into  a  plastic  state,  like  a  kind 
of  dough,  the  clay  is  fonned  on  the  potter's  wheel  into  plates,  cups,  saucers,  basins,  and 
all  the  various  articles  usually  made.  When  these  are  Ealf  dried,  they  are  finished  by 
turning  in  a  lathe.  Handles,  spouts,  bas-reliefs,  and  such  parts,  are  made  separately 
in  moulds,  and  stuck  on  while  the  clay  is  soft  by  dipping  them  in  some  of  the  hqoid  clay. 
Plates  are  made  by  a  mould,  into  which  is  pressed  clay  rolled  out,  and  are  finished  by 
turning  the  mould  round.  When  the  forms  are  complete,  they  are  dried,  and  the  whole 
is  placed  in  large  cases  made  of  burned  clay,  called  saggars,  and  burned  in  the  kiln  to  the 
state  called  biscuit,  which  has  no  gloss,  and  resembles  in  colour  an  egg-shell :  it  has  the 
property  of  strongly  imbibing  moisture.  The  burning  in  kilns  demands  a  great  deal  of 
fuel,  and  the  abundance  of  this  in  Stafibrdshire  is  the  chief  reason  why  the  potteries 
are  established  there ;  but  another  is  the  facility  of  transporting  the  materials  and  man* 
nfactures  by  canals.  A  great  deal  of  care  is  necessary  in  piling  up  the  biscuit  previous 
to  burning ;  and  the  management  of  the  fire  is  of  great  consequence.  Tlie  baking 
usually  lasts  from  forty  to  forty-two  hours,  and  the  ware  is  sufiTered  to  cool  very  slowly. 
The  ware  is  now  to  be  coloured\>r  painted.  Some  of  this  is  performed  by  hand  with 
hair  pencils  ;  but  the  principal  part  of  the  ornament  is  often  produced  by  the  following 
process :  the  pattern  is  engraved  on  a  copper  plate,  and  an  impression  is  taken  on  thin 
unsized  paper  made  on  purpose,  and  previously  immersed  in  strons  soap  water ;  this  is 
applied  in  its  moist  state  to  the  surface  of  the  biscuit,  whidi  ia  of  a  very  abaoibent  or 
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adhesiTe  quality ;  the  paper  is  tlien  nibbed  or  pressed  down  by  means  of  a  roll  of  flan- 
nel. Afterward  the  ware  is  dipped  in  water,  and  the  paper  is  enaOj  removed,  leaving 
the  impressions  upon  the  surface  ;  and  after  this  the  piece  is  dipped  into  a  caustic  al- 
kahne  lye,  to  saponify  the  oil  before  the  glaate  is  applied. 

The  pigment  with  which  the  lines  of  the  engraved  copper-plate  are  filled  up  depends 
upon  the  colour  intended.  The  colour  that  has  been  most  generally  used  is  a  pale  blue, 
like  that  of  the  Chinese  porcelain,  which  has  a  remarkable  elegance  and  softness:  this 
colour  is  a  compound  of  arseniate  of.  cobalt,  ground  up  in  boiled  linseed  oil,  and  mixed 
with  a  proper  flux.  It  is  made  darker  or  lighter,  according  to  the  quantity  of  cobalt 
used.  In  some  cases,  where  the  engraved  pattern  is  sm^r  than  the  surface  to  be 
covered,  a  very  ingenious  mode  is  employed.  The  impressions  are  taken  upon  an  elas- 
tic substance,  a  composition  of  glue  and  treacle,  or  upon  India  rubber,  which,  being 
stretched  to  the  due  size,  are  applied  to  the  biscuit. 

When  the  pieces  thus  painted  have  stood  long  enough  to  dry,  they  are  placed  in  a 
gentle  heat  in  an  oven,  iu  order,  by  dissipating  the  oil  that  was  used  with  the  colour, 
to  prepare  the  ware  for  receiving  the  glaze.  This  is  transparent,  as  otherwise  the  dis- 
tinctness of  the  pattern  would  be  impaired. 

The  substances  employed  for  the  glaze  are  ground  to  impalpable  powders,  in  water, 
to  the  consistence  of  cream,  and  the  biscuit-ware,  now  coloured,  \a  dipped  into  this, 
called  Wtf,  and  enough  adheres  to  form  a  vitrified  covering,  when  the  ware  is  again  put 
into  an  oven  called  the  glags  ovm,  which  finishes  the  baking. 

1301.  A  variety  of  glatt8  art  employed  by  different  manufacturers ;  a  good  glaxe  or 
enamel  is  esseotial  to  the  beauty  of  earthien-ware  and  porcelain :  it  should  experience 
the  same  degree  of  expansion  and  contraction,  in  consequence  of  the  change  of  tem- 
perature,  as  the  biscuit  which  it  covers,  otherwise  it  will  crack  in  aU  directions,  which 
happens  to  imperfect  glazes,  or  to  earthen-ware  where  the  body  and  gUtze  are  not  suit- 
able to  each  other. 

Silica  alone  cannot  be  fused  in  the  most  powerful  furnace,  and  therefore  cannot  be 
emjdoyed  for  a  glaze ;  but  when  an  alkali  or  lime  is  added  to  it,  it  is  vitrifiaMe  by  a  veiy 
strong  beat.  This  mixture  is  the  glaze  used  in  true  porcelain ;  but  the  ordinary  earUi- 
en-ware  cannot  bear  the  heat  that  would  be  necessary  for  it,  and  therefore  one  more 
fusible  must  be  resorted  to.  Silica,  combined  with  oxyde  of  lead,  is  easily  converted 
into  a  glass  fit  for  glazing  earthen-ware,  and  this,  being  convenient  for  the  potter,  has 
been  generally  used.  But  this  glaze  we  have  already  stated  to  be  objectionable,  since, 
when  the  quantity  of  lead  is  considerable,  there  is  great  danger  of  its  being  dissolved 
by  substances  used,  as  food,  and  the  deleterious  efiects  of  lead  are  well  known.  The 
application  of  such  glazes  has  likewise  injurious  effects  upon  the  health  of  the  work- 
men, who  are  frequently  seized  with  paralysis. 

The  best  glazing  for  common  earthen-ware  vessels  that  are  to  be  used  in  preserving 
and  preparing  food  is  undoubtedly  that  which  has  been  described  as  produced  by  salt, 
though  this  glazing  has  not  a  high  lustre ;  but  it  is  very  hard  and  durable,  never  cracks, 
is  insoluble  in  all  kinds  of  acids,  and  is  not,  in  the  smallest  degree,  unwholesome.  It 
has  long  been  a  desideratum  to  discover  some  glaze  which  has  all  the  advantages  of 
that  where  lead  is  employed,  without  its  poisonous  qualities ;  and  other  glazes  have 
been  invented,  but  they  are  not  yet  employed  universally  in  our  pottery. 

The  glaze  for  common  cream-coloured,  or  queen*s  ware,  is  composed  of  58  parts 
wfajte-le^  36  of  ground  flints,  16  feldspar,  and  4  of  flint  glass.  Some  use  whitehead, 
ground  flints,  and  common  salt.  The  quantity  of  lead  employed  here  is  considered  too 
small  to  be  injurious  to  health,  particularly  as  it  is  so  locked  up  in  the  glaze ;  but  some 
manufacturers  employ  a  glaze  that  has  no  lead,  as  white  glass  and  so<£i.  Mr.  Rose,  in 
Coalport,  Shropshire,  makes  his  glass  of  27  parts  feldspar,  18  of  borax,  4  of  Lynn  sand, 
3  of  nitre,  3  of  soda,  and  3  of  Cornish  China  clay. 

Before  the  invention  of  this  method  of  applying  designs  to  earthen-ware,  taUe  ser- 
vices of  English  pottery  were  composed  of  plain  queen's  ware,  sometimes  with  a  col- 
oured edge,  and  occasionally  with  a  painted  border,  done  by  hand,  and  which  was  ex- 
ecuted in  a  slovenly  manner.  But  the  mode  of  transferring  prints  to  earthen-ware  gives 
such  a  facility  in  decorating  it  that  it  has  completely  changed  the  aspect  of  our  pottery, 
and  contributed  greatly  to  extend  our  trade  in  earthen-ware  over  the  continent  of 
Europe. 

1302.  Tl«  blue  minted  toare  of  England  cannot  yet  he  manufaetured  in  France ^  according 
to  the  report  of  M.  Brongniart,  director  of  the  porcelain  manufacture  at  Sevres.  It  ap- 
pears that  the  extent  of  our  potteries  in  Staffordshire,  and  the  abundance  of  fhel,  ena- 
bles us  to  prepare  the  calcined  flints  at  a  cheaper  rate  than  the  French  can ;  conse- 
quently, they  employ  chiefly  pipe-clay,  which,  alone,  is  a  very  inferior  material ;  and 
the  English  artisans  have  more  dexterity,  from  their  vast  practice.  The  French,  indeed, 
admit  that  our  ware  of  this  kind  is  unrivalled  for  strength,  lightness,  and  elegance,  the 
delicate  blue  piiating  equalling  the  colouring  of  the  Chinese ;  and  this  the  rrench  fail 
in  attempting. 
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SuBtBOT.  S.^^Same  other  Kindt  of  Eartken^wtre  made  in  England. 

1903.  The  ware*  called  lugtret  have  a  metallic  appearance,  and  would  be  highly  pnxetl 
if  they  were  not  ao  cheap  and  common.  There  are  gold  and  copper  luatrea ;  also  pla- 
tina  lustres  of  two  kinds,  one  which  imitates  polished  steel,  and  another  that  approaches 
to  the  colour  of  silver.  The  latter  are  made  by  dissolving  the  platina  in  aqua  regia,  aa<l 
mijung  this  solution  with  balsam  of  sulphur ;  this  compound  is  diluted  with  turpentine 
and  laid  on  the  ware,  which  is  then  placed  in  an  oven,  where  the  metals  are  revived  in 
their  metallic  state,  and  they  are  then  covered  with  a  glaze,  which  effectually  protects 
theuL  An  iron  lustre  is  also  sometimes  made,  but  it  is  inferior  to  the  platina.  Ab 
aventurine  glaze  may  be  given  bv  grinding  some  silver  leaf  with  the  above  glaze. 

1304.  A  hnd  of  pale  red  or  flesh-coloured  earihen-ware,  not  glazed,  is  made  at  Lambetli 
from  clay  found  at  Maidstone,  and  is  much  used  for  ornamental  vases,  stoves,  and  orna- 
mented chimney-pots,  dec. 

1305.  Lately  a  manufactory  of  terra  cotta  of  flower- vases,  garden  pots,  dec.,  of  a  supe- 
rior kind  has  been  established  at  Lowestoffe,  in  Leicestershire,  from  clay  found  on  the 
estate  of  Sir  Frederic  Fowke.  Some  of  these  are  made  of  classical  shapes ;  others 
are  of  English  design.  They  are  not  affected  by  frost  or  rain,  and  are  certainly  a  great 
improvement  on  the  common  forms  of  garden  pots ;  they  are  employed  in  ornamenting 
bafeonies,  conservatories,  &c.  The  clay  bakes  to  an  agreeable  red,  and  some  of  the 
articles  are  embossed ;  others  are  painted  or  coloured  in  imitation  of  the  Etruscan. 
Specimens  of  this  manufacture  are  to  be  seen  in  the  Pantheoi^  Bazar,  London. 

1306.  Rockingham  ware  is  a  coarse  strong  ware,  lately  introduced,  capable  of  stand- 
ing the  fire,  and  resisting  changes  of  temperature.  It  is  covered  with  a  dark  brown 
glaze,  and  is  employed  for  tea-pots,  and  various  vessels  liable  to  be  eiqwsed  to  heat 
and  cold.  It  is  manufactured  at  Rotherfaam,  in  Yorkshire,  and  derives  its  name  fhua 
the  Marquis  of  Rockingham. 

1307.  Tobaccthpipee  of  the  common  white  kind  are  made  of  best  potter*8  clay,  such  as 
that  fonnd  in  Doraetshire,  hence  called  pipe-clay,  which  bums  perfectly  white.  After 
the  clay  has  been  fonned  into  a  ductile  paste,  it  is  rolled  out  into  portions  the  length 
of  a  pipe,  and  perforated  with  a  brass  wire  rubbed  over  with  oil.  The  heads  are  made 
in  a  mould,  and  fixed  on  to  the  tube.  The  pipes  are  then  dried,  and  are  piled  in  furna- 
ces built  for  the  purpose,  where  they  are  baked.  The  Dutch  pipes  are  glazed  with  s 
varnish  made  of  soap,  white  wax,  and  gum  arable,  which  is  rubbed  on  with  a  cloth. 
These  pipes,  as  is  well  known,  are  capable  of  sustaining  a  red  heat  without  injury.  Some 
tobacco-pipes  are  made  of  red  clay,  and  others  of  meerschaum,  which  are  imported. 

1308.  The  produce  of  the  English  potteries  have  found  their  way  into  every  part  of  the 
civilized  world ;  and  it  is  a  remarkable  fact,  that  they  have  even  penetrated  into  coun- 
tries to  which  our  most  enterprising  travellers  have  scarcely  had  Access.  Captain  Clap- 
perton,  in  the  account  of  his  journey  into  the  interior  of  Africa,  states  that,  when  on  a 
visit  to  the  court  of  Sultan  Bello,  **  provisions  were  regularly  sent  me  from  the  sultanas 
table  on  pewter  dishes  with  the  London  stamp ;  and  I  even  had  a  piece  of  meat  served 
up  on  a  white  wash-hand  basin  of  English  manufacture." 

It  is  estimated  that  the  value  of  the  various  sorts  of  earthen-ware  produced  at  the 
potteries  may  amount  to  about  £1,600,000  a  year,  and  that  the  earthen- ware  made  at 
Worcester,  Derby,  and  other  parts  of  the  country,  may  amount  to  £760,000  more, 
making  the  whole  of  the  manufacture  £2,260,000  or  £2,360,000  a  year.  The  consump- 
tion of  gold  for  gilding,  &c.,  at  the  potteries  is  about  £660  a  week,  and  of  coal  about 
800  tons  per  week. 

Sect.  III. — ^poBczLAtir. 

Sub  SCOT.  1. — Historical  Remarks 

1309.  Porcelain  is  the  most  perfect  production  of  the  potter^s  artj  and  had  its  origin  among 
that  extraordinary  people  the  Chinese,  who  were  in  possession  of  the  art  of  fabricating 
this  beautiful  ware  before  the  Christian  era ;  and  a  coarser  kind  of  it  was  made  also 
by  the  Egyptians.  Vessels  of  porcelain  occasionally  found  their  way  into  ancient  Rome 
in  the  firat  century,  probably  from  China  or  Japan,  a  certain  quantity  of  trade  having 
been  carried  on  then,  as  now,  between  nations  very  distant  from  each  other  by  means 
of  caravans.  It  appears  that  the  Portuguese,  in  trading  with  China,  were  the  first  to 
bring  porcelain  into  Europe  in  considersi>le  quantities ;  and  they  gave  to  it  its  present 
name,  it  is  said,  firom  the  resemblance  of  its  glaze  to  the  natural  polish  of  a  shell  called 
by  them  porcella.    llie  Chinese  name  is  tse-ki. 

1310.  jDr,  Anderson^  in  his  History  of  Commerce,  says  that  the  first  porcelain  brought  to 
London  was  in  a  Portuguese  ship  taken  as  a  prize  in  1693.  Its  beauty  soon  caused  it  to 
be  in  great  request  among  the  great  and  wealthy ;  and  the  emulation  of  European  art- 
ists to  imitate  it  was  soon  excited.  Of  the  various  attempts  made  in  different  parts 
of  Europe,  the  most  successful  was  at  Dresden  ;  afterward,  some  Jesuit  missionaries, 
who  were  permitted  to  penetrate  into  the  interior  of  China,  learned  something  of  tne 
manufacture  there.    They  contrived  to  procure  specimens  of  the  materials,  and  trans- 
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mHted  them  to  Earope,  with  some  aoconnt  of  the  processes  employed.  These  mate- 
rials were  analyied  by  Reaumur  and  other  chemists,  and  it  was  soon  discovered  that 
the  same  substances  existed  in  France,  and  in  many  other  parts  of  Europe.  In  conse- 
quence of  this,  several  European  sovereigns,  anxious  to  possess  manufactories  of  so 
beautiful  a  ware,  formed  establishments  for  that  purpose.  That  of  Dresden  was  the 
first  to  make  porcelain  like  the  Chinese,  and  it  has  ever  since  been  famous  for  the 
beauty  of  its  productions.  A  magnificent  establishment  was  likewise  formed  at  Sevres 
by  the  French  government,  and  others  in  Vienna,  Berlin,  Bohemia,  and  several  even 
of  the  smaller  states  in  Germany. 

Sub  SECT.  2. — Distincliotu  of  Porcelain^  and  Manufacture  of  Engluh  China. 

1311.  Two  maieriaU  are  nueeeary  to 'form  the  true  porcelain  of  tke  Ckincee:  one  is 
named  by  them  Kaolin,  and  is  our  porcelain  or  China  clay,  which  results  from  the  de- 
composition of  feldspar ;  the  other  is  called  Petunzct  and  consists  of  fresh  or  undecom- 
posed  feldspar  ground  very  fine.  Feldspar  in  the  latter  state  contains  some  potash,  and 
is  a  substance  fusible  in  a  considerable  heat ;  but  when  the  feldspar  has  lost  this  ingre- 
dient in  consequence  of  being  decomposed  by  the  weather,  it  falls  into  an  earthy  pow- 
der, constituting  the  kaolin,  and  is  then  extremely  refractory,  not  fusing  in  our  power- 
ful furnaces.  By  the  union  of  two  substances,  one  very  infusible,  the  other  fusible  to 
a  certain  degree,  the  body  of  the  porcelain-ware  is  made :  if  the  kaolin  alone  was  used, 
the  ware  would  have  no  transparency.  The  Chinese,  likewise,  occasionally  employ 
another  material  instead  of  the  kaolin,  which  they  call  hoaehi,  and  which  answers  to 
our  soapstone,  or  perhaps  agalmatoUte.  These  materials  being  prepared  with  the 
greatest  care,  are  formed  into  paste  with  water,  moulded  on  the  wheel,  or  cast  in 
moulds,  and  the  vessels  so  formed  are  exposed  to  a  strong  heat  in  a  kiln,  which  pro- 
duces the  semi-vitrified  appearance  which  real  porcelain  always  has. 

1812.  One  of  the  chief  ^operiieM  of  true  porcelain  is  the  great  difficulty  with  which  it  is 
melted,  being  quite  infusible  in  our  ordinary  furnaces;  on  which  account,  it  is  frequently 
employed  in  chemical  experiments,  to  contain  substances  that  are  to  be  exposed  to  a 
degree  of  heat  sufficient  to  fuse  all  metallic  vessels  except  those  of  platina.  Other  prop- 
erties are,  whiteness  and  semi-transparency,  owing  to  the  conunencement  only  of  vit- 
rification in  the  process  of  baking ;  and  this  latter  quality  is  very  often  consideredt 
though  incorrectly,  as  the  distinguishing  character  of  this  ware,  vulgarly  termed  china. 
But  it  is  possible  to  obtain  the  whiteness  and  transparency  of  true  porcelain  in  fabrics 
of  the  potter,  without  its  infusibility  and  hardness ;  for  if  a  species  of  pottery  that  is 
very  fusible  be  exposed  to  a  heat  just  sufficient  to  bring  it  to  the  commencement  of 
vitrification,  and  then  the  fire  be  withdrawn,  the  transparency  and  appearance  of 
porcelain  will  be  produced ;  but  such  ware  will  vitrify  by  a  degree  of  heat  only  a  little 
higher  than  that  by  which  it  was  made ;  yet  articles  manufactured  in  this  manner  are 
often  called  porcelain  or  china,  and  sold  as  such. 

1313.  From  this  account,  there  are  two  kinda  of  ware  which  receive  the  name  ofporcelainy 
and  yet  are  essentially  different ;  a  circumstance  that  gives  rise  to  very  erroneous  ideas 
on  the  subject. 

1314.  The  genuine  or  true  varcelain,  like  the  Chinese,  is  called  1^  the  Continental  pot- 
ters the  hard  poredain ;  ana  is,  as  we  have  stated  above,  made  entirely  of  kaolin  or 
China  day,  and  petunse  or  undecomposed  feldspar  ground  to  a  fine  powder ;  and  the 
glaze  of  this  is  likewise  feldspar  alone,  vitrified  in  the  kiln. 

1316.  The  false  porcelain,  called  the  eoft  or  tender  porcelain,  is  made  of  a  vitrifiable  frit, 
composed  of*^  various  ingredients,  such  as  fine  pipe  clay,  calcined  flints,  bone  ashes, 
with,  perhaps,  some  China  clay,  and  barilla,  alum,  ^c,  according  to  the  particular  prac- 
tice and  experience  of  the  mannfhcturer.  The  glaze  of  this  latter  kind  is  merely  a  kind 
of  glass  prepared  on  purpose,  and  made  of  siliceous  sand,  or  flints,  alkali,  and  oxyde  of 
les3 ;  and  is  much  softer  and  more  easily  scratched  than  the  glaze  of  the  true  porce- 
lain composed  of  vitrified  feldspar.  This  soft  porcelain,  likewise,  is  not  only  fusible  in 
a  heat  not  very  considerable,  and  therefore  incapable  of  being  applied  to  the  same  uses 
as  genuine  porcelain,  but  it  cannot  resist  the  rapid  changes  of  temperature  like  true 
porcelain,  soon  becoming  covered  with  cracks  even  by  the  heat  of  boiling  water  *,  it  is 
generally  more  transparent  than  true  porcelain,  and,  having  some  advantages  in  the 
processes  of  painting,  is  made  so  gay  in  its  decorations  that  it  easily  imposes  upon  the 
inexperienced  eye.  It  is  this  soft  kind  of  porcelain  that  is  mostly  made  in  the  English 
potteries,  where  it  appears  that  comparatively  very  little  true  porcelain  is  manufactu- 
red. It  was  also  the  soft  porcelain  that  was  made  in  the  manufactories  established, 
many  years  ago,  at  Bow  and  at  Chelsea,  where  a  great  deal  was  formerly  produced  in 
imitation  of  tte  Dresden  china.  At  that  time  the  true  materials  for  porcelain,  the  Chi- 
na clay,  which  was  employed  in  the  Continental  potteries,  was  not  known  to  exist  in 
England. 

1816.  Tkefiret  true  porcelain  made  in  this  country  was  by  Mr.  Cookworthy,  who,  in 
1768,  discovered  that  Cornwall  contained  the  earths  necessary  for  that  purpose ;  but 
although  he  had  a  patent  for  the  exclusive  right  of  using  them,  and  succeeded  tolerably 
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well  in  the  quality  of  his  ware,  which  was  oonfined  to  tsi  imitation  of  the  Chinese,  the 
demand  was  not  equal  to  the  expense ;  owing,  in  a  great  measure,  to  the  circumstaooe 
of  Mr.  Wedgwood  having  excited  so  much  interest  by  the  inTenticm  of  seyeral  new 
kinds  of  pottery,  foreign  porcelain,  or  its  imitations,  became  less  an  object  of  desire. 

1317.  Of  late  yeart,  kowever,  by  ike  employment  of  ike  only  true  materiais,  together  with 
great  improvement  in  the  paintmg,  English  porcelain  has  been  made  occasionally  that 
scarcely  yields  to  that  of  any  other  country.  It  is  important  to  observe  that  there  is  a 
considerable  difference  in  the  quality  of  what  is  manufactured,  owing  to  the  various  in- 
gredienta  used.  In  the  best  English  porcelain,  the  China  clay  from  Cornwall  is  em- 
ployed, and  also  the  soap  rock  from  the  Lizard,  together  with  petunze,  or  ground  com- 
pact feldspar ;  but  in  several  manufactories  they  content  themselves  with  mixing  with 
this  a  considerable  proportion  of  pipe  clay,  calcined  flints,  and  bone  ashes,  with,  per- 
haps, a  Uttle  alkali,  to  assist  the  commencement  of  fusion,  and  give  the  semi-tramqis- 
rency.  As  each  manufacturer  keeps  secret  the  nature  and  proportions  of  the  materialB 
he  employs,  each  person  having  some  particular  composition  which  he  considere  supe- 
rior to  every  other,  it  is  not  easy  to  speak  decidedly  with  respect  to  the  complete  praie- 
tice  in  our  potteries.  The  manufacturers  of  porcelain  in  France  are  less  reserved ; 
and  we  have  published  descriptions  of  their  processes.  Generally  five  tenths  of  the 
whole  mass  consists  of  kaolin,  which  they  procure  from  Limoges.  Some  employ  aiss 
a  certain  proportion  of  sulphate  of  baryta,  and  other  substances.  Private  manufactu- 
rers of  porcelain  in  Paris,  of  which  there  are  many,  avoid  the  trouble  of  preparing  tlie 
materials  by  purchasing  Uiem  in  a  state  of  readiness  from  establishments  at  Limoges, 
where  the  porcelain  earth  is  found ;  and  the  price  of  the  prepared  material  costs,  ia 
Paris,  only  three  sous  per  pound,  which  gives  them  a  great  advantage  over  our  potters. 

1318.  The  leading  prineiplea  obeerved  in  the  uaual  proeeseetfor  making  voreeUun  in  ttam 
country  do  not  differ  essentially  fh>m  what  we  have  already  described  when  treatiag 
of  the  Staffordshire  ware.  The  materials  are  very  finely  ground,  mixed  aeparatriy 
with  water,  to  the  consistence  of  cream,  and  then  joineid  in  the  proper  proportioii. 
This  is  exposed  to  heat  and  evaporation,  and  made  into  a  paste  that  is,  when  properly 
tempered,  formed  into  circular  vessels  on  the  wheel,  technically  called  "throwing;** 
and  the  facility  with  which  the  potter,  by  means  of  his  wheel,  forms  the  plastic  day 
into  vessels  of  various  shapes,  by  using  merely  his  hands,  excites  the  admiration  of 
visiters.  A  great  deal  of  care  is  bestowed  upon  the  finishing  the  raw  porcelain  in  the 
lathe  after  coming  from  the  wheel,  and  likewise  in  putting  on  handles,  spouts,  and 
raised  ornaments.  The  pieces  are  then  carefully  dried,  and  are  now  ready  for  the 
firing.  For  this  they  are  placed  in  deep  boxes,  made  of  baked  fire  clay,  called  seggars, 
which  admit  the  heat  of  the  furnace,  but  protect  the  ware  against  any  accidents.  "Hie 
process  of  baking  generally  lasts  about  from  forty-eight  to  fifty  hours,  and  great  atten- 
tion is  paid  to  the  degree  of  heat  by  placing  in  the  kiln  trial-pieces  mvle  of  day. 
These  are  taken  out  from  time  to  time,  to  ascertain  whether  the  ware  is  baked  enough. 
The  porcelain  is  now  white,  and  in  the  state  of  hiecuii,  which  is  very  like  white  suffar. 
In  many  cases  the  process  stops  here ;  and  in  this  way  are  made  those  exquisitely  del- 
icate pieces  of  fruit,  flowers,  and  other  ornamental  works  of  white  biscuit  for  which  the 
Derby  works  are  so  famous.  All  the  soft  porcelain,  as  well  as  common  earthen-ware, 
is  BO  porous  in  this  state  as  to  be  permeable  to  water,  and,  consequentiy,  a  vitreous 
^aze  is  necessary  to  fill  up  the  pores  when  vessels  are  made.  The  glazes  for  soft  porce- 
lain are,  as  we  have  stated,  mixtures  of  some  earthy  substance,  such  as  flint  or  clay, 
or  both  combined,  together  with  some  vitriable  metallic  oxyde,  in  order  to  give  the  ne- 
cessary fusibility.  'Die  oxyde  of  lead  is  generally  employed  for  this  purpose,  with  some 
addition  of  oxyde  of  tin  or  arsenic,  to  produce  a  certain  degree  of  opadty.  In  the  best 
hard  porcdain,  such  as  that  of  China,  Dresden,  or  Sevres,  the  g^ze  does  not  contain 
lead  or  any  metallic  oxyde,  but  consists  of  undecomposed  feldspar  alone,  ground  to  a  fine 
powder,  which  is  fusible  in  an  intense  heat,  from  the  potash  which  it  contains  naturally. 
Pure  undecomposed  fddspar  fit  for  the  glaze  of  porcelain  is  rare  in  England,  thou^ 
abundant  in  some  parts  of  the  world.  As  it  is  the  potash  which  ia  supposed  to  com- 
municate to  feldspar  its  fusible  property,  it  might  be  thought  that  this  alkali  added  to  any 
earth,  as  caldned  flint  or  pipe  clay,  would  produce  a  perfectly  good  glaze ;  but,  i^ 
though  these  materials  will  form  a  glaze  that  is  sometimes  employed,  yet  such  glasea 
crack  all  over,  particularly  when  hot  water  is  applied.  The  oxyde  of  lead  forms  a  glaze 
that  is  not  liable  to  this  objection,  but  it  is  to  another,  that  of  making  a  glaze  so  soft 
as  to  be  easily  detached.  The  porcelain,  after  having  been  dipped  in  the  material  for 
glazing,  is  now  subjected  to  a  second  firing,  being. placed,  as  before,  in  seggars ;  and 
the  heat  employed  is  that  which  is  just  sufiScient  to  melt  the  glaze  and  cause  it  to  vit- 
rify. It  is  then  ready  for  the  painting  and  gilding.  The  different  colours  are  produced 
by  metallic  oxydes,  which  are  bodiea  that  in  general  are  capable  of  assuming  a  vitreous 
form  with  various  degrees  of  facility ;  but  they  require  to  be  accompanied  by  a  ceitain 
vehicle,  called  a>I«x,  which  has  the  effect  of  rendering  the  whole  more  fusible  than  the 
first,  or  proper  glazing,  already  described.  This  flux  varies  according  to  circumstan- 
ces, but  oxyde  of  lead,  borax,  ground  glass,  and  nitre  are  substances  employed.    The 
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ooloon  are  mixed  up  with  ofl  of  laTender  in  laying  them  on.  The  nKmner  of  painting 
the  best  porcelain  with  a  variety  of  colours  is  much  the  same  as  painting  in  enamel ; 
and  frequently  the  work  is  highly  finished  like  miniatures.  When  the  painting  is  fin- 
ished, the  oil  eraporates,  and  leayes  the  colours  dry  and  rea(fy  to  be  burned  in  by  a 
third  firing  in  the  enamel  kiln,  which  fixes  and  brings  out  the  colour  by  the  fusion  of 
the  Titreoos  colouring  matter.  Very  great  skill  is  required  where  many  colours  are 
employed ;  but  in  ordmary  china  the  colours  on  one  piece  are  but  few.  It  frequently 
happens  that  a  piece  of  porcelain  has  to  go  into  the  enamel  kiln  four  or  five  times  when 
a  great  yariety  of  colours  are  contained  in  the  painting. 

1319.  OflaU  tkt  uu  oftkU  pareelain  has  been  nuteh  extendedf  and  a  great  Tariety  of 
ar^cles  are  made  of  it,  as  fancy  baskets,  door  handles,  finger  plates,  candlestidcs,  ink 
ana  taper  stands,  dec. 

1820.  Gilding  on  poreelain  or  gloMt  it  ftrf armed  by  applying  the  gold  in  a  metallic  state^ 
either  as  leaf  gold,  or  in  the  state  of  a  powder.  It  is  inade  to  adhere  to  the  surface  of 
the  ware,  either  by  exposing  it  to  such  a  degree  of  heat  as  to  cause  an  incipient  fusion 
of  the  glaze  on  which  it  is  laid,  or  by  mixing  with  the  gold  some  substance  as  a  flux, 
the  melting  of  which  occasions  its  adherence.  The  powder  of  gold  is  sometimes  made 
mechanicaUy  by  grinding  ^old  leaf  with  honey,  which  is  afterward  washed  away ;  or  it 
may  be  made  by  precipitatmg  gold  from  its  solution  in  aqua  regia.  This  powder  is  then 
diluted  with  gum-water,  either  with  or  without  a  fluxing  material,  and  the  ware  is  ex- 
posed to  the  necessary  heat  in  the  oven.  After  the  goM  has  been  hanud  tn,  it  is  bur- 
nished with  agates,  an  operation  which  is  usually,  in  manufactories,  performed  by  fe- 
male hands.  There  is  a  preat  diflibrence  io  the  gUding  of  porcelain :  some  of  the  cheap 
land  sold  is  gilt  in  a  rery  miperfect  manner,  by  putting  on  the  gold  with  japanners'  gold 
size,  and  eiqMsing  it  to  heat ;  but  this  kind  of  gilding  soon  comes  off  by  washing  in  hot 
water,  whereas  what  is  property  burned  in  never  wears  off. 

1821.  Painting  an  pareelain  ia  hunan  aa  an  aeeupationfar  ladies  who  draw  or  paint  on 
paper ;  and  {Hroprietors  of  potteries  are  accustomed  to  supply  vases  and  other  ornament- 
al objects,  in  the  state  of  biscuit,  to  such  as  wish  to  exerdse  their  tasto  and  ingenuity 
in  embelliishing  them  by  painting  and  gilding.  The  pieces  being  then  returned  to  the 
manufacturer,  the  glaze  is  appli^,  the  baking  is  finished  in  the  gaas  oven,  and  the  gild- 
ing is  burnished. 

SuBsioT.  9.^Porcelain  ofvarioua  CanntrieM. 

322.  The  chief  exeellenee  of  Chinese  porcelain  is  the  perfection  of  the  ware  itself,  and 
its  great  infusibuity  and  lightness,  with  respect  to  the  painting,  though  the  colours 
are  often  bright,  yet  the  drawing  is  generally  very  rude.  Among  this  extraordinary 
people  the  arts  of  design  appear  scarcely  to  have  advanced  far  beyond  their  infant  stato ; 
and  it  is  remarkable  that,  with  so  much  practice,  the  knowledge  of  drawing  seems  to 
have  remained  nearly  stationary  for  ages.  It  is  said  that  the  Chinese  themselves  con- 
sider that  the  porcelain-ware  made  by  their  ancestors  was  superior  in  quality  to  any 
more  recently  manufactured,  although  this  is  doubted  by  some.  For  many  ages  they 
used  only  white  porcelain,  and  the  white  colour  was  extremely  brilliant.  A  very  rich 
and  deep  blue  was  the  first  colour  they  employed,  which,  some  say,  was  made  from 
lapis  laiatli;  others  think  it  was  from  cobalt.  The  fine  blue  porcelain-ware  of  China  is 
hi^y  valued  by  the  curious ;  but  now,  it  is  said,  they  prepare  this  colour  from  English 
smalt,  though  inferior.  There  are  also  many  other  colours  made  from  iron  and  cop- 
per. Black  porcelain,  ornamented  with  gold,  known  under  the  name  of  imMun,  is  much 
esteemed  in  the  East.  The  principal  porcelain  manufactures  are  carried  on  at  King- 
te-^ihing,  in  the  province  of  Kiang-si,  where  they  have  been  established  for  ages.  It  is 
said  that  there  are  fiOO  factories,  employing  a  million  of  hands ;  these  are  walled  round, 
and  no  strangers  can  have  access  to  the  works,  so  that,  in  fact,  little  is  known  respect- 
ing the  detaik  of  their  processes.  It  is  stated  that  they  keep  their  clay  for  a  number 
of  years  before  it  is  used,  and  that  they  will  lay  up  a  stock  of  it  early  in  life  for  the  use 
of  their  sons.  Very  large  vases  and  other  pieces  of  great  magnitude  are  made  by  them ; 
but  the  emperor  monopolizes  the  finest  specimens ;  and  the  best  kinds,  even  in  that 
country,  are  scarce,  and  fetoh  high  prices.  Porcelain  is  also  made  at  Nankin,  and  a  few 
other  phices  in  China,  but  it  is  thought  to  be  inferior  to  that  of  King-te-ching.  The  Chi- 
nese evidently  excel  in  the  use  of  the  potter's  wheel,  as  may  be  seen  by  the  extreme 
thinness  of  some  of  their  cups  and  saucers ;  and  the  principle  of  the  division  of  labour 
is  by  them  carried  to  such  an  extent  that  a  great  many  persons  are  employed  on  one 
tea-cup,  each  workman  performing  one  operation,  in  which,  by  constant  repetition,  he 
becomes  extremely  expert.  It  appears  that  the  processes  of  the  Chinese  d^ibr  in  sev- 
eral respecto  from  ours. 

Their  material  is  so  infusible  that  they  can  apply  a  glaze  which  requires  a  much 
higher  degree  of  heat  to  vitrifv  than  any  of  our  European  porcelains,  and  which  is  much 
harder  and  less  liable  to  cradL  In  our  modem  porcelain,  in  general,  the  body  of  the 
ware  being  more  fusible  than  the  Chinese,  we  cannot  easily  apply  a  snfiicient  degree 
of  heat  to  fiise  a  ^ze  except  it  contain  some  lead  or  alkali,  because  the  heat  required 
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would  melt  the  body  of  the  ware.  But  we  haTe  stated  that  the  use  of  lead  is  prejudi- 
cial to  health,  and  tiie  employment  of  alkali  causes  the  glaze  to  come  into  innumerabte 
cracks.  Hence,  not  only  our  porcelain  itself,  but  likewise  the  glaze,  are  usually  inferior 
to  the  best  Chinese.  It  is  said,  also,  that  their  ware  ia  merely  dried  in  the  air  before 
glazing,  as  their  composition  so  eflftetually  resists  water  that  it  can  be  immersed  in  an 
aqueous  glaze,  without  being  first  made  into  biscuit,  and,  consequently,  they  are  ena- 
bled to  bum  their  porcelain  by  a  single  firing  The  glaze  of  Chinese  porcelain  is  so  hard 
that  it  cannot  be  operated  upon  by  any  of  our  common  instruments,  whereas  our  glazes 
become  scratched  and  defaced  by  ordinary  wear. 

1323.  Mr.  NkkoUim  mentions  a  very  MimpU  method  of  tucertaining  when  the  giazeo/eki-- 
nais  too  soft.  This  consists  in  dropping  a  small  quantity  of  strong  ink  upon  it,  drjqng^ 
it  before  the  fire,  and  then  washing.  If  the  glaze  be  too  soft,  an  indelible  brown  stain 
will  remain  upon  it.  It  has  been  remarked  that  the  heat  of  the  Chinese  furnaces  most 
be  tremendous,  far  exceeding  what  we  employ  for  the  same  purpose.  Parke  states  that 
the  calcined  bones  lately  introduced  as  a  material  into  some  Enj^ish  porcelain  acts  macli 
to  the  iiqury  of  the  ware,  which  is  thus  very  apt  to  crack  with  hot  water. 

It  must  be  admitted,  however,  that,  although  difficult  as  it  may  be  for  the  manufac- 
turers of  porcelain  of  this  country  to  come  up  to  Chinese  porcelain  in  some  qualities, 
yet  WB  excel  it  far  in  the  paintings  with  which  it  is  ornamented ;  and  we  have  staled 
the  comparative  merits  of  both,  not  with  a  view  to  undervalue  our  own  produce,  but, 
by  placing  the  subject  in  the  just  point  of  view,  to  stimulate  our  native  talent. 

1324.  There  are  a  great  many  varietieecf  Chinese  vorceltUn,  and  ^e  passion  for  collect- 
ing these,  and  all  kinds  of  articles  from  C5hina  and  Japan,  is  not  so  prevalent  as  former- 
ly, when  the  contents  of  a  china  closet  were  the  subject  of  such  amusement  and  admi- 
ration ;  but  it  is  not  altogether  obsolete ;  and  though  it  has  been  much  ridiculed  for  the 
dragons,  nodding  mandarins,  vases,  fans,  and  tea-pots  brought  together,  yet  the  collect- 
ing fine  specunens  of  beautiful  or  ancient  porcelain  is  by  no  means  an  absurd  or  inele- 
gant amusement.  The  history  of  domestic  customs  is  extremely  interesting,  and  m 
Ulustrated  by  such  specimens  of  art.  It  is,  however,  essential  that  very  great  care 
should  be  taken  in  distinguishing  what  is  really  ancient  from  modem  imitations ;  for  it 
is  well  known  that  when  this  kind  of  collecting  was  the  rage,  vast  numbers  of  articles 
were  made  here,  and  on  the  Continent,  to  imitate  Chinese ;  and  these  are  frequently 
sold  as  such  in  the  present  day.  Those  who  are  good  judges  of  real  china-ware  will 
detect  the  counterfeit  chiefly  by  the  style  of  painting,  that  of  China  and  Japan  being 
quite  peculiar,  both  in  the  drawing  and  colouring. 

1325.  The  Dresden  porceUm  manufactory  was  established  at  Miessen,  near  Dresden, 
by  Augustus,  elector  of  Saxony,  in  tiie  early  part  of  the  seventeenth  century.  It  was 
the  first  to  succeed  in  making  porcelain  of  a  compactness  and  infusibility  equal,  accord- 
ing to  Macquer,  to  the  best  of  the  Chinese.  It  has  produced,  besides  the  usual  tea 
equipages,  an  immense  number  of  figures  of  all  kinds  modelled  in  white  biscuit,  as  well 
as  glazed  porcelain  *,  and  it  was  the  source  from  which  multitudes  of  chimney  and  other 
ornaments  were  for  a  long  time  supplied,  which  were  less  excellent  for  their  design 
than  for  the  perfection  of  the  material  and  the  brilliancy  of  the  painting  and  gilding. 
The  royal  collection  of  porcelain  at  Dresden  is  thus  described  by  a  late  tourist :  "  We 
have  just  returned  from'an  interesting  exhibition  —  the  collection  of  porcelain  in  the 
Japanese  palace.  There  are  eight  rooms  full  of  china,  of  every  age  and  from  every 
country,  chronologically  arranged,  from  the  first  bowl  of  rough  unglazed  porcelain  that 
ever  was  made  by  the  alchemist  Botiger,  who  discovered  the  manufacture,  and  who 
died  in  1719,  down,  through  various  gradations  of  excellence,  to  the  splendid  vase 
fresh  from  the  fabric  of  Meissen.  There  are  specimens  of  Sevres  porcelain,  a  present 
from  Napoleon,  and  some  genuine  Wedgwoods  from  England,  besides  a  few  articles  of 
the  curious  serpent  and  green  porcelain,  the  art  of  making  which  is  unknown  in  Europe, 
and  which  is  very  rare  even  in  China.  They  show  you  a  set  of  china  in  exchange  for 
which  August  der  Stark  gave  Frederic  I.  of  Prassia  a  fully  equipped  regiment  of  caT- 
airy !  But  the  most  beautiful  thing  by  far  in  the  collection  is  a  piece  representing  the 
crucifixion.  It  is  of  white  porcelain,  very  large,  and  cost  $20,000,  about  £3000.  The 
figures  in  this,  their  expression  and  grouping,  are  exquisite." 

1326.  The  Berlin  manufactory  of  vorcelain  was  founded  by  Frederic  the  Great,  who, 
when  he  conquered  Saxony,  carriea  away  several  of  the  best  worlonen  from  Dresden. 
Five  hundred  workmen  are  generally  employed  there,  but,  though  the  true  materials  are 
brought  from  Saxony,  the  Prassian  porcelain  has  not  equalled  that  of  Dresden. 

1327.  The  most  magnificent  and  perfect  manufactory  of  porcelain  in  Europe  is  undotihtedly 
thai  at  Sivres,  eight  miles  from  Paris,  carried  on  at  the  expense  of  the  French  govern- 
ment. Here,  under  the  direction  of  M.  Brongniart,  the  celebrated  chemist  and  miner- 
alogist, not  only  every  possible  attention  has  been,  for  many  years,  paid  to  the  selection 
of  the  best  materials,  and  to  all  the  various  processes,  but  likewise  good  artists  of  all 
kinds  are  employed  in  painting  the  decorations  with  great  taste.  Every  description  of 
porcelain  has  been  produced  at  Sevres  in  the  greatest  perfection,  and  most  magnificent 
specimens  of  large  vases  and  other  objects  are  prepared,  chiefly  as  presents  to  various 
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gotentates.  The  private  mannfactories  of  porcelain  in  France  have  benefited  greatly 
y  this  munificence  of  the  government,  and,  as  no  secrecy  is  observed,  improvements 
find  their  way  over  the  kingdom.  To  these  causes  must  be  attributed  much  of  the 
superiority  and  cheapness  of  French  porcelain.  In  Paris  there  are  several  manu- 
factories of  porcelain ;  one  exists  at  Chantilly,  and  another  at  Passy,  which  suppty 
our  shops  with  vast  quantities  of  their  produce,  notwithstanding  the  heavy  duty  of  30 
per  cent. 

At  Vienna  there  is  a  royal  porcelain  manufacture  in  high  esteem,  and  some  of  the 
smaller  states  of  Germany  can  boast  of  similar  establishments. 

13S8.  What  haa  been  eaUed  lUmmur**  voretlain  consists  merely  of  glass  vessels  which 
have  been  heated  to  a  red  heat  in  sano,  and  then  allowed  to  cool  very  slowly,  when 
it  is' found  that  the  glassy  structure  is  destroyed,  and  the  vessels  are  converted  into  a 
white  opaque  substance  resembling  stone-ware  or  porcelain.  These  vessels  are  then 
much  more  difficult  to  melt  than  glass,  and  have  the  advantage  of  resisting  changes  of 
temperature  to  a  considerable  degree.  It  does  not  appear,  however,  that  they  have 
been  brought  into  use,  or  that  there  is  any  manufacture  of  them.  They  are,  of  course, 
not  porcelain. 

PiineipaljKtreelain  manufaetories  in  England.  At  Derby  and  in  Colebrook  such  estab- 
lishments have  long  existed.  Subsequently,  Worcester  has  become  celebrated  for  its 
porceUin,  and  the  superior  Icinds  of  earthen-ware,  where,  at  Chamberlain's  royal  por- 
celain works,  the  painting  and  gilding  have  been  csrried  to  a  considerable  degree  of 
perfection.  Toricshire  has  also  a  china  work  at  Swinton  near  Rotherham,  and  another 
exists  at  Rockinghaon,  where  some  articles  have  'been  made  of  great  beauty.  It  is  dU*- 
ficult  to  pronounce  upon  the  comparative  merits  of  these,  as  the  porcelain  of  each  man- 
ufactory excels  in  some  particular  quality.  One  had  been  carried  on  formerly  for  some 
years  at  Nungarrow,  in  Wales,  where  the  wares  produced  are  considered  to  have  been 
superior  to  any  that  have  been  manufactured  in  this  kingdom,  but  the  public  patronage 
was  not  sufficient,  and  it  was  discontinued.  The  amateurs  and  collectors  of  porcelam 
now  give  greater  prices  for  Nungarrow  porcelain  than  when  the  manufactory  existed. 
Iran  ttone  ekina  is  a  new  variety  of  ware,  which  has  some  valuable  properties :  it  is  ex- 
tremely strong,  and  resembles  the  older  and  coarser  porcelains  of  China.  Its  compo- 
sition ih  said  to  be  60  parts  granite,  40  China  clay,  S  flint  glass ;  glaze,  30  parts  granite, 
15  flints,  6  red-lead,  and  5  soda. 

1329.  The  preetnt  faMhion  in  poreeUun  amear*  to  he  to  revive  that  style  which,  though 
prevalent  about  a  century  ago,  oecame  almost  obsolete,  yielding  to  a  purer  taste  derived 
from  the  study  of  Grecian  art.  The  Dresden  porcelain  was  more  remarkable  for  the 
excellence  of  the  material,  and  the  mechanical  skill  displayed  in  the  modelling  a  vari- 
ety of  forms  of  difficult  execution,  and  likewise  for  the  colouring  and  gilding,  than  for 
the  good  taste  displayed,  in  general,  in  the  choice  of  subjects  and  the  forms  poduced. 
Although  occasionally  there  was  considerable  skill  exhibited  in  them  as  works  of  art, 
and  figur^  and  flowers  of  various  classes  were  executed  in  porcelain  with  a  delicacy 
of  finish  truly  admirable,  and  such  as  had  never  before  been  even  attempted  in  such 
materials,  yet  the  taste  de^nerated  too  often  into  the  puerile,  and  the  public  appears 
to  have  been  tired  and  satiated  at  length  with  shepherds  and  shepheroesses  leading 
young  lambs,  and  the  innumerable  conceits  and  grotesque  absurdities  executed  for  the 
mantelpiece,  and  which  are  yet  treasured  up  in  old  china  shops.  Not  confined  within 
the  limited  range  of  subject  and  form  in  the  imitation  of  the  antique  style  of  pottery, 
everything  was  attempted  in  porcelain  that  the  modeller  could  execute.  The  brilliancy 
of  the  colours  and  the  gilding  employed  in  its  decoration  often  drew  the  attention  firom 
the  bad  taste  displayed  in  the  subjects,  and  gaudiness  and  ostentatious  finery  took  place 
of  the  modest  but  exquisite  elegance  of  ancient  art.  This,  in  fact,  corresponded  with  the 
genertd  style  of  the  period  when  these  works  were  executed.  The  improvement  of 
taste,  by  the  study  of  antique  remains,  at  length  drove  these  from  the  field,  and  oon- 
si^ed  Uiem  to  the  collector's  closet.  The  revival  of  these  species  of  porcelain  in  its 
original  fireshnesa,  but  without  its  worst  peculiarities,  appears  at  present  to  have  fasci- 
nated the  public,  and  has  f;iven  the  semblance  of  novelty  to  a  style  which  is  far  from 
being  new,  and  is  producmg  a  change  which  it  is  difficult  or  impossible  to  speculate 
upon.  One  circumstance  may  be  regretted,  that  the  fine  things  executed  under  Wedg- 
wood are  disappearing  fast,  without  the  substitution  of  what  can  bear  a  comparison 
with  them ;  and  what  is  now  executing  instead,  not  demanding  those  accomplished  art- 
ists which  he  had  the  liberality  and  the  spirit  to  patronise,  the  art  of  pottery  cannot  be 
expected  to  rise,  at  least  in  point  of  design.  But  it  must  be  admitted,  nevertheless, 
that  nothing  can  exceed  the  richness  of  the  painting  and  gilding  on  modem  services  of 
plates,  dishes,  and  other  vessels  for  the  table.  To  be  comprehended,  they  must  be  seen 
m  their  numerous  repositories  and  show-rooms  in  the  shops  of  the  metropolis,  to  which 
we  must  refer  the  reader,  who  win  be  gratified  by  an  examination  of  the  numerous  ar- 
ticles of  this  kind,  both  English  and  foreign.  To  treat  of  them  in  detail  would  thr  ex- 
ceed the  limits  of  our  present  work. 
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ScBsicT.  4.^-Purehasing  and  mending  CAmm. 

1330.  In  purchasing  china,  it  is  well  to  deal  with  shops  that  are  sappUed  from  known 
and  respectable  sources,  for  a  great  deal  of  badly  manufactured  goods,  such  as  we  haTe 
described,  is  sold  in  this  kingdom  at  low  prices,  frequently  hawl^  about  by  pedksrv,  in 
which  theglaze  is  so  slight  as  to  crack  after  being  deaned  a  few  times  in  hot  water. 

1331.  When  holes  are  required  l»  be  drilled  in  china  or  earthen^ware,  for  the  purpose  of 
riveting  it  when  broken,  the  usual  method  is  to  use  a  drill  made  of  a  splinter  of  diamond 
set  into  a  handle,  and  this  is  an  effectual  mode  ;  but  as  a  diamond  may  not  always  be 
at  hand  for  tiiis  purpose,  it  is  useful  to  know  that  holes  may  be  worked  in  these  mate> 
rials  without  it.  Procure  a  three-cornered  file,  and  harden  it  completely  by  maldng  the 
end  red  hot,  and  plunging  it  into  cold  water ;  then  grind  the  point  quite  shaip  on  a  gqnd- 
stone,  and  afterward  on  an  oilstone.  Then,  with  the  point  of  this  tool,  pick  repeatedly 
on  the  spot  to  be  bored,  taking  care  not  to  use  too  much  Tiolence  lest  the  object  should 
break.  In  a  short  time,  or  in  a  few  minutes,  by  a  continuance  of  the  operation,  a  small 
conical  piece  wiU  be  forced  out  not  bigger  than  a  pin's  head,  and  the  hole  may  after- 
ward be  widened  by  introducing  the  point  and  workmg  the  file  around. 

1333.  The  beet  cement  for  bnAen  ekuuL  or  flaee  ie  that  eoldunderthe  lutmeofthe  Diamond 
eemeniy  which  is  colourless,  and  resists  moisture.  This  is  made  by  soaking  isinglass  in 
water  till  it  is  soft,  and  then  dissolving  it  in  proof  spirit  Add  to  this  a  little  gum  am- 
moniac, or  ^banum  and  mastic,  both  dissolved  in  as  little  alcohol  as  possible.  When 
the  cement  is  to  be  used,  it  must  be  gently  liquified  by  placing  the  vial  containing  it  in 
boiling  water.  The  vial  must  be  weu  closed  by  a  good  cork,  not  by  a  glass  stopper,  as 
this  may  become  fixed.    It  is  applied  to  the  broken  edges  with  a  camePs-hair  pencaL 

1333.  When  the  electa  are  not  to  be  expoeed  to  moieture,  white  of  an  egg  alone,  or  mixed 
with  finely  sifted  qucklime,  will  answer  pretty  welL  Shell-lac,  dissolved  in  spirits  of 
wine,  is  better. 

1334.  A  very  ttrong  cement  for  earthen-ware  is  made  by  boiling  slices  of  skimmed  milk, 
cheese  with  water  into  a  paste,  and  then  grinding  it  with  quicUime  in  a  marble  mortar, 
or  on  aslab  with  a  mallet 
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OW  GLASS. 

SsoT.  I. — ^nsTosT  or  olass-mjikiiio. 

1385.  This  substance  has  now  become  so  familiar  to  every  one  in  civilised  society, 
that  many  are  not  aware  that  its  general  use  is  comparatively  modem.  To  fbnn  a  just 
estimate  of  its  importance,  we  have  only  to  carry  our  ideas  back  to  those  times  ^liien 
it  was  unknown,  or  consider  what  would  be  our  condition  if  deprived  of  this  valuable 
material.  Although  the  invention  of  glass  dates  from  a  remote  period,  it  is  scarcely 
above  a  centuiy  or  two  that  its  use  has  become  general  in  the  windows  of  domestic  ei- 
ifices ;  and  to  this  day  a  great  part  of  the  woild  has  not  yet  learned  to  employ  it  for  this 
purpose.  It  is  curious  and  interesting  to  reflect  how  much  pleasure  and  convenience 
nave  been  added  to  our  habitations  by  the  introduction  of  glass  windows.  The  com- 
pactness of  this  admirable  substance  renders  it  efllcacious  in  excluding  the  fiercest 
shower  or  keenest  wind,  while  its  transparency  allows  the  rays  of  light  to  pass  through 
without  obstruction.  By  these  means,  therefore,  the  house  is  rendered  not  only  wann, 
but  light  and  agreeable,  and  the  sight  may,  at  the  same  time,  be  gratified  with  the  beau- 
ties of  a  fine  oountiy  or  a  delicious  garden,  and  all  that  passes  wShout  may  be  distinctly 
seen  from  the  interior  of  the  building. 

1336.  T%e  discovery  of  glaee  is  involved  in  the  same  obscurity  as  many  other  inven- 
tions important  to  mankind.  Accident  probably  first  produced  it,  and  the  vitrification 
of  various  substances  by  a  hi|^  degree  of  heat  bein^  observed  by  some  reflecting  per- 
son, would  naturally  give  rise  to  experiments  that  might  ultimately  lead  to  some  process 
for  obtaining  it  at  pleasure.  Numberiess  instances  must  have  occurred  of  the  occa- 
sional fusion  of  earthy  substances  by  means  of  intense  heat,  as  in  the  making  of  pottery 
and  bricks,  and  masses  of  coarse  glass  are  often  found  in  places  where  great  fires  have 
been.  We  are,  indeed,  informed  by  Pliny  that,  according  to  tradition,  ghiss  was  dis- 
covered in  the  following  manner :  a  merchant  ship,  laden  with  fbssU  alkah,  being  driven 
upon  the  coast  of  Phoenicia,  the  sailors,  in  cooking  some  provisions  on  the  shore,  had 
made  use  of  pieces  of  the  alkali  to  support  their  kettle,  in  consequence  of  which  a  vit- 
rification of  the  sand  took  place,  the  alkali  acting  as  a  flux,  and  that  this  gave  the  first 
hint  for  the  manufiusture  of  this  material.  Whether  this  was  the  actual  manner  in 
which,  the  discovery  was  made  or  not,  nothing  is  more  probable  than  the  story,  and  we 
find  that  the  earliest  accounts  attribute  the  manufacture  of  glass  to  the  inhabitants  of 
Tyre  and  Sidon ;  but  the  first  that  was  made  was  no  doubt  extremely  imperfect,  and 
destitute  of  that  beautiful  and  complete  transparency  which  distinguishes  it  at  present. 
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1337.  Glags^maJcin^  amears  to  have  been  known  in  Egf]pt  at  least  be/ore  the  year  1800 
he/ore  our  era.  Judging  nrom  ancient  Egyptian  paintyigs  at  Beni  Hassan,  which  appear 
to  indicate  the  process,  an  ancient  glass  biead  bearing  the  name  of  one  of  the  Egyptian 
Pharaohs,  who  lived  at  the  period  adladed  to,  leayes  no  douht  as  to  its  early  use  in  the 
▼alley  of  the  Nile.  The  Egyptians  were  not  only  acquainted  with  glass,  but  knew  how 
to  stain  it  of  Tarious  colours ;  for  many  articles  of  coloured  glass,  made  with  extraor- 
dinary sldll,  are  discovered  among  the  antiquities  of  that  country. 

1938.  But  the  art  ofdeprvfoing  gUus  entirely  of  colour,  and  rendering  it  as  transparent  as 
erystalf  were  subsequent  improvements.  It  appears  that  a  very  extraordinary  value 
was  put  upon  some  vessels  of  transparent  fflass  which  the  Emperor  Adrian  received  at 
Alexandria ;  and  from  some  small  panes  of  glass,  thick  and  not  very  transparent,  which 
have  been  found  in  the  windows  of  antique  baths  in  Pompeii,  it  appears  that  these  were 
not  unknown  to  the  Romans  latterly ;  among  them,  however,  this  employment  of  glass 
never  became  general.  When  windows  in  private  dwellings  were  required,  various 
contrivances  were  resorted  to,  as  lattices,  parchment,  and  transparent  membranes,  or 
Unen  stretched  across  frames,  and  even  thin  plates  of  semi-transparent  stones,  as  mica, 
scJenite,  or  alabaster.  In  warm  climates  the  necessity  for  excluding  the  air  and  cold 
by  these  means  was  not  so  obvious  as  in  colder  countries ;  and,  for  common  houses, 
glass  is  at  this  day  very  little  used  in  many  parts  of  Spain,  Portugal,  and  the  East. 
Although  thd  employment  of  glass,  for  admitting  light  into  private  houses,  appears  to 
have  been  but  little  practised  among  the  ancients,  yet  drinking  vessels  and  bottles  of 
glass  were  latterly  sufficiently  common  among  the  wealthier  classes,  this  circumstance 
being  mentioned  by  Horace,  Pliny,  and  other  classic  authors,  and  numerous  specimens 
of  these  have  been  found  in  the  ruins  of  Pompeii.  Glass  was  introduced  into  India  by 
the  Europeans ;  and  it  is  said  that  the  Chinese  to  this  day  are  only  able  to  make  glass 
vessels  out  of  broken  glass  made  in  Europe. 

1330.  The  Venetians  toere  the  first  Europeans  who  excelled  in  the  mamtfaeture  of  glass  ; 
and  panes  for  windows  used  to  be  imported  into  Britain  for  churches  m  the  fourth  and 
fifth  centuries ;  but  their  employment  appears  to  4iave  been  at  that  time  limited  to  eo- 
olesiastical  buildings,  and  the  comfort  of  ^bized  windows  in  domestic  edifices  was  little 
known,  even  down  to  a  very  late  period.  In  the  year  1667,  the  glass  casements  of 
Alnwick  Castle  were  only  put  in  when  the  lordly  proprietor  visited  the  place,  and  were 
taken  out  and  put  aside  for  safety  when  he  was  absent,  which  may  give  us  an  idea  of 
their  rarity  at  that  period.  It  is  supposed  that  glass  windows  were  first  introduced 
into  gentlemen's  houses  about  the  reign  of  Henry  VIII.,  and  that  they  were  not  used 
in  fan^-houses  prior  to  James  I.  In  Scotland,  so  late  as  1661,  the  windows  of  ordi- 
nary houses  were  not  glazed,  and  only  the  king's  palaces  could  boasC  of  this  advantage. 
Previous  to  the  nse  of  glass  in  England,  windows  were  filled  vrith  wicker-work,  or  with 
lattices  of  oak  laths  placed  checker-wise.  In  some  cases  the  rich  used  casements  filled 
with  panes  of  horn. 

Sect.  II.— composition  of  glass. 

1340.  Notwithstanding  the  extraordinary  beauty  and  singular  properties  of  glass,  it 
is  made  from  materials  which  are  very  abundant  and  easily  procured.  Glass  of  soma 
kind  may  be  made  by  exposing  a  mixture  of  various  earthy  and  saline  materials  to  a 
high  degree  of  heat,  by  which  they  are  fused  or  vitrified. 

1341.  But  for  that  kind  of  glass  so  valuable  in  domestic  economy,  two  substances  are  essenr 
tiai,  namely,  sHiceous  earth  m  a  stats  of  considerable  furity,  and  an  alkali.  Siliceous  earth, 
in  its  various  states  of  quartz,  sand,  flint,  dec,  is  mfusible  by  itself  in  the  most  power- 
ful furnace ;  but  when  mixed  with  a  certain  quantity  of  any  alkali  the  mass  fnses  very 
readily,  and  glass  is  the  result.  Nothing,  therefore,  is  easier  than  to  make  mere  ^ass ; 
but  the  transparency  and  perfection  of  this  substance  depend  upon  a  proper  selection 
and  management  of  the  materials :  without  this,  the  c^ass  wffl  turn  out  to  be  almost 
opaque,  and  very  imperfect.  Both  soda  and  potash  are  employed  as  the  alkalies :  they 
are  used  in  the  state  of  carbonates,  and  the  carbonic  acid  flies  off  during  the  process, 
leaving  the  alkali  by  itself  to  combine  with  the  silica. 

For  the  very  best  g^ass  pure  alkali  is  necessary ;  but  for  the  inferior  sorts  the  coarser 
kinds  of  alkali,  as  barilla,  kelp,  or  wood  ashes,  are  made  nse  of.  lime,  an  alkaline 
earth,  is  also  used  occasionally  as  a  flux.  In  almost  all  the  materials  commonly  em- 
ployed there  are  more  or  less  of  imparities  which  would  injure  the  glass ;  besides, 
therefore,  the  silica  and  alkali,  certain  additions  to  these  ingredients  are  made  in  the 
best  kinds,  in  order  to  destroy  the  colour  and  opacity  that  would  otherwise  result,  or  to 
give  the  glass  particular  properties.  Nitre  and  oxyde  of  manganese  are  added,  to  get 
rid  of  colouring  matters ;  hence  the  latter  has  been  cdled  gk^s-makers'  soap ;  but  if 
too  much  manganese  is  ased,  the  glass  wiU  have  a  purple  tinge  :  a  small  quantity  of 
arsenic  is  used  for  the  same  purpose.  The  latter  is  not  free  from  danger  to  health  if 
the  glass  should  contain  so  much  alkali  that  any  part  of  it  is  soluble  in  acids.  The  ox- 
ydes  of  lead,  chiefly  litharge  and  red-lead,  are  found  to  be  of  singular  use  in  the  manu- 
facture of  the  flner  kinds  of  glass,  rendering  it  more  dense,  though  softer  and  easier  to 
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cut.  The  French  use  more  lead  in  their  glass  than  ia  the  practice  in  this  conntry }  on 
this  account  their  glass,  though  mpre  brilliant,  is  softer.  In  glass,  but  particularly  In 
flint  glass,  mOre  alkali  is  used  than  is  necessary  to  flux  the  sand ;  and  when  the  wlurfe 
is  in  fusion,  the  fire  is  continued  so  as  to  rolatiliae  the  superabundant  quantity.  But 
if  too  large  an  excess  of  alkali- be  left  in  the  glass,  it  will  attract  water  from  the  atmo- 
sphere, and  be  parUy  dissolred ;  and  to  this  cause  nuiy  be  attributed  the  decay  of  aonoe 
old  ^ass.  Indeed,  a  certain  proportion  of  alkali  fused  with  the  silica  will  make  a  glass 
that  will  even  completely  dissolve  in  water. 

SbCT.  III.— ^PSOCBSS   or   OLAkS'SLOWINO. 

184S  The  gentrtU  vroeess  emfltnfed  in  the  manufacture  ofgUut  is  thefoUoioing  i  premi- 
sing that  all  those  wno  have  never  yet  witnessed  it  should  take  the  first  opportunity  of 
visiting  a  glasshouse,  since  no  verbal  description  alone  can  convey  a  perfect  idea  of 
the  extraordmary,  and  apparently  almost  magical,  dexterity  by  which  all  the  various 
articles  of  glass  in  daily  use  are  made.  Glasshouses  are  commonly  large,  conical 
buildings,  from  60  to  100  feet  high,  and  from  60  to  80  feet  in  diameter,  having  the  fur- 
nace in  Uie  centre. 

1843.  When  the  materials  are  properly  prepared  hy  a  process  called  friuin^y  which  ia  a 
commencement  of  vitrification,  they  are  thrown  into  a  large  kind  of  cruciblee  or  pots, 
which  have  been  previously  brought  to  a  white  heat  in  the  fhmace  in  which  the  fnsioii 
is  made.  Great  care  is  bestowed  in  the  fabrication  of  these  crucibles  or  glass  pots,  aa 
they  must  resist  the  most  intense  heat  without  melting  or  cracking.  They  should  ood- 
sist  of  five  parts  of  the  best  Stourbridge  fire  clay,  and  one  part  of  old  broken  cracibles 
ground  to  powder,  and  a  red  clay.  Great  nicety  is  required  in  kneading  and  mixing 
these  together,  for  the  breaking  of  a  pot  would  be  a  serious  accident,  lliey  are  abont 
forty  inches  deep  and  wide,  and  from  two  to  four  inches  in  thickness.  In  about  thirty 
or  forty  houra  the  materials  melt,  and  gradually  a  white  porous  scum  rises  to  the  aur- 
face,  called  glass  gall :  this  consists  of  salts  and  various  impurities  in  the  glass,  which 
is  not  perfect  untu  the  whole  of  this  Is  removed :  it  is  pun^ased  and  used  by  the  refi- 
nera  as  a  powerful  flux.  To  ascertain  the  purity  of  the  glass  a  little  is  taken  out  from 
time  to  time.  A  very  intense  heat  is  necessary,  because  the  alkali  will  not  combine 
with  the  silica  until  the  carbonic  acid  and  water  are  comf^tely  driven  off,  and  it  re- 
tains the  last  portion  of  these  with  remarkable  obstinacy :  when  that  is  eflfected  the 
oombination  and  fusion  take  place.  The  fuel  .employed  in  this  country  is  coal :  in 
France  they  use  wood.  In  the  glasshouses  the  woricmen  are  employed  day  and  ni^ht, 
because  it  is  necessary  that  the  work  should  go  on  without  intermission  till  all  the 
melted  glass  in  the  furnace  is  exhausted. 

1344.  Every  Meet  of  glass*  plate  glass  excepted^  is  formed  from  a  hollow  glohe  thai  haa 
been  produced  by  blowing.  The  principal  imfdement  used  by  the  glass-blower  is  an  iron 
tube  about  five  feet  long.  This  he  dips  into  the  pot  with  melted  glass,  which  has  been 
suffered  to  cool  till  it  has  acquired  the  proper  consistence,  as  at  firet  it  is  too  fluid,  and 
a  proper  quantity  of  material  is  taken  out  adhering  to  it.  The  workman  now  applies 
his  mouth  to  the  tube,  and  blows  strongly  through  it,  causing  the  glass  to  be  distended 
by  degrees  into  a  hollow  globe.  By  alternately  heating  this  again  at  the  mouth  of  the 
fiaraace,  blowing  it  larger,  and  occasionally  rolling  it  upon  a  flat  table,  and  fashioning 
and  cutting  it  with  various  tools,  the  plastic  substance  is  at  hist  skilfully  made  into  afi 
the  various  articles  in  use.  As  soon  as  the  various  pieces  are  flnished,  they  are  put 
into  the  annealing  furnace,  where  they  are  heated  to  a  particular  temperature,  and  then 
sufiTered  to  cool  very  gradually. 

1346.  Glass,  brittle  as  it  is,  would  be  much  more  so  were  it  not  annealed ;  the  annealing 
consists  in  again  heating  the  various  articles  of  glass  and  letting  them  cool  very  slowly, 
and  when  this  operation  is  imperfectly  performed,  it  is  more  brittle  than  ordinary ;  win- 
dow glass  in  that  state  cuts  badly  with  the  diamond,  and  often  flies  in  a  direction  dif- 
ferent from  that  which  was  intended. 

SSCT.  ly. — PR0PXRT1K8  OF  OLA88. 

1346.  Glass,  when  veil  made,  is  perfectly  tiransparent  and  colouriess.  It  is  veiy  brit- 
tle when  cold,  but,  by  the  application  of  a  high  degree  of  heat,  it  becomes  so  flexible 
and  tenacious  as  to  be  readUy  fashioned  into  any  form  that  fancy  may  dictate,  or  may 
be  made  to  fluid  as  to  be  pressed  into  moulds.  Its  ductility  is  so  great,  when  soft,  that 
it  can  be  drawn  out  or  spun  into  elastic  threads  of  extreme  fineness,  and  these  retain 
their  elasticity  for  any  length  of  time.  Glass  is  absolutely  impermeable  to  air  and 
water,  even  under  any  degree  of  pressure ;  and  we  mention  this  fact  the  more  partiou* 
larly,  because  many  persons  suppose  that  some  fluids  can  pass  through  glass  under 
certain  circumstances ;  but  this  is  an  error.  What  has  led  to  this  erroneous  idea  has 
probably  been  observing  that  drops  of  liquid  sometimes  appear  upon  the  outsides  of 
vess^,  and  the  supposition  that  they  must  have  passed  through  the  glass ;  but  in  aoch 
cases  these  drops  we  generally  precipitations  of  water  from  Uie  atmosphere  upon  the 
oold  glass  in  the  manner  of  dew,  or  some  of  the  liquid  having  got  through  the  oork. 
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Another  yaluable  propeny  of  good  glaas  is,  that  it  cannot  be  corroded  by  any  liquid 
except  one,  the  fluoric  acid :  hence  vessels  formed  of  it  are  capable  of  containing  all 
kinds  of  fluids,  even  acids,  without  any  injury,  which  is  not  the  case  with  metal  and 
other  aubstances ;  and  its  transparency  enables  us  to  judge  of  the  state  of  the  fluid 
within.  As  it  is  not  acted  upon  by  any  ordinary  liquids,  it  imparts  no  taste  of  any  kind 
to  what  is  kept  in  it ;  and,  from  its  smooth,  unalterable  surface,  it  is  easily  cleaned,  and  - 
its  transparency  enables  us  to  see  whether  the  vessels  are  perfectly  so.  No  other 
substance  has  these  valuable  properties,  from  which,  however,  it  must  be  admitted  that 
its  great  brittleness  is  a  considerable  drawback.  It  may  be  observed  that  glass,  when 
well  made,  although  so  easily  broken  by  mechanic^  violence,  is  absolutely  unchange- 
^le  by  decomposition  in  the  greatest  length  of  time.  It  is  therefore  now  used  for  en- 
closed medals  and  other  objects  that  are  placed  in  the  foundations  of  buildings,  for  the 
information  of  remote  posterity.  Many  attempts  have  been  made  to  destroy  the  brit- 
tleness of  glass,  and  to  render  it  malleable,  but  without  the  least  success.  Glass, 
though  brittle,  is  considerably  hard,  but  not  so  much  so  but  that  it  can  be  ground  by 
other  substances  harder  than  itself,  as  sand,  emery,  dec,  and  it  is  polished  by  using  finer 
and  finer  powders.  This  property  renders  it  capable  of  admitting  of  much  ornamental 
work,  by  cutting  in  vessels  of  various  kinds,  which  very  much  increases  its  beauty ; 
and  it  may  thus  also  be  formed  into  lenses  for  spectacles,  telescopes,  and  microscopes» 
instruments  Which  have  enlarged  the  bounds  of  human  knowledge  to  a  most  extraor- 
dinary degree. 

1347.  Glass  is  om  of  the  most  elastic  bodies  in  nature.  This  elasticity  may  be  well  seen 
in  a  bunch  of  spun  glass  used  as  ornament ;  and,  on  account  of  its  great  elasticity,  it  h^ 
been  even  employed  as  a  watch-spring.  This  elasticity  may  also  be  perceived  in  the 
well-known  musical  glasses,  which  consist  of  goblets  filled  partly  with  water ;  when 
the  wetted  fin^r  is  drawn  over  the  edges  of  these  glasses  a  musical  note  is  produced, 
and  the  vibrations  of  the  glass  may  be  distinctly  seen  by  means  of  the  water. 

1348.  Silica  and  alkali  are  not  the  only  substances  from  which  glass  may  be  made.  Bo- 
rax has  long  been  known  to  be  the  most  powerful  flux  for  silica,  and  its  high  price  in 
this  country  is  the  only  objection  to  its  general  use ;  but  a  certain  quantity  of  it  is  al- 
ways employed  in  the  finer  kinds  of  plate  glass,  and  those  other  kinds  of  the  manufac- 
ture that  are  required  to  be  absolutely  free  from  specks  and  bubbles.  Glass  made  with 
it  flows  remarkabfy  thin,  and  fit  to  be  cast  into  a  mould.  In  consequence  of  various 
experiments  made  lately  to  improve  the  glass  for  optical  instruments,  boracic  acid  has 
been  substituted  for  alkali,  and  glass  has  been  made  of  that  and  silica,  which  is  more 
free  from  imperfections  than  flint  glass.  The  composition  of  some  made  by  Ml*.  Fara- 
day is,  boracic  acid,  34 ;  silica,  16 ;  protoxyde  of  lead,  118. 

•  SscT.  y. — VAKI0U8  mms  or  glass  xir  cohmok  vbi. 

1349.  There  are  several  different  kinds  of  glass  in  common  use,  manufactured  for 
varioiis  purposes.  1.  Flint  glass ;  2.  Window  glass ;  3.  Plate  glass ;  4.  Bottte  or  coio- 
mon  green  glass.    We  shall  consider  each  of  them  separately. 

1360.  Flint  glass  derives  its  name  from  having  been  made  originally  from  flints  cal- 
cined and  ground,  and  then  fused  with  alkali.  Fhnt,  it  must  be  observed,  consists  whol- 
ly of  siliceous  earth.  But  it  is  now  found  that  fine  white  sand,  which  consists  of  small 
grains  of  quartz,  also  siliceous,  answers  the  purpose  better,  and  the  flints  areteid  astde^ 
although  the  name  is  retained.  The  very  \^te  sand  found  at  Alum  Bay,  ia  the  Isle 
of  Wight,  and  at  Lynn,  in  Norfolk,  are  made  use  of  instead.  Flint  glast  is  the  most 
beautiful  kind,  and  is  that  which  is  always  used  where  cutting  is  required.  It  is  dis- 
tinguished firom  the  other  kinds  of  glass  by  having  in  it  a  certain  proportion  of  oxyde 
of  lead,  to  which  it  owes  some  of  its  most  valuable  properties,  particalarly  its  greater 
density,  by  which  it  refracts  the  light  more  strongly,  and,  consequently,  exhibits  more 
beantifhlly  the  bine,  red,  and  yellow  rays  in  cut  ornaments.  It  is  softer  than  other 
j^ass,  which  renders  it  easier  to  cut  and  to  polish. 

1361.  Every  manufacturer  has  some  fortieuiar  ideas  respecting  iskat  he  dMts  the  best 
proportion  for  his  materials ;  but  the  usual  mixture  for  flint  glass  is,  fine  white  sand,  130 
parts ;  well  purified  pearlash,  40 ;  litharge,  or  red-lead,  35  parts ;  nitre,  and  a  small 
quantity*  of  the  black  oxyde  of  manganese,  13.  Some  flint  g&ss  analyxed  by  Mr.  Fara- 
day gave,  in  100  parts,  silica,  61-93 ;  oxyde  of  lead,  83-38 ;  potash,  13'77,  with  minute  por- 
tions of  other  ^bstanoes. 

1353.  Great  care  is  taken  to  select  the  sand  for  the  purpose.  It  is  then  well  washed 
and  calcined,  and  mixed  with  very  good  alkali.  The  prooess  of  blowing  and  fashion- 
ing the  various  articles  is  such  as  we  have  already  noticed  in  a  general  manner.  If  it 
be  required  to  give  an  article  some  form  not  attainable  by  the  ordinary  methods,  a 
mould  is  provided,  into  which  the  glass  is  placed  when  blown,  and  whore  it  receives 
an  impression  with  as  much  facility  as  wax. 

1363.  Of  flint  glass  are  made  all  oor  decanters,  sobleta,  and  the  laaal  drinking- 
glasses ;  in  short,  aU  the  gUss  brought  to  table.  This  is  the  only  glaaa  employed  fur 
optica]  purposes,  for  making  glasses  fbr  t^esoopes,  spectacles,  and  other  instmments ; 
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coDseqnently,  great  eadeafoun  haTe  been  made  to  imprvre  ita  qpalitjr.  Of  tbia  ^lan, 
ateo,  are  made  thennometer  and  other  tubes  uaed  by  the  chemist,  which  are  somedmes 
extremely  fnaible,  ao  as  to  be  easily  bent,  by  means  of  heat,  into  any  fevsn,  and  to  be 
worked  by  the  blowpipe  iotoirahous  omamenta. 

1364.  Windate  gliu  diflbrs  from  flint  glass  in  oontaimng  no  metallic  oxyde  except 
a  little  manganese  to  destroy  the  green  colour  denred  from  eombustible  matter  or  iron 
in  the  materials.  It  is  harder  thui  flint  glass,  and  would  not  be  ao  easily  formed  into 
Tariooa  ahapes.  There  are  two  kinds  of  window  glass  in  common  use^  of  which  the 
best  is  termed  crown  i^ass  -,  the  inferior  sort  is  called  hr$ai  glass.  Hiese  difi^  in  their 
composition  and  mode  of  manu&cture.  The  composition  of  crown  glasa  some  yeans 
ago  was,  fine  Lynn  sand,  0  bushels ;  kelp,  12  bushels*  In  the  excellent  erown  glaas  for- 
merly made  at  Radclifle  Highway,  London,  Spanish  barilla  was  used  as  the  alkali  in- 
stead of  kelp  \  bat  soda  ia  now  generally  empiioyed  in  the  manufactories, 

1366.  To  make  erowm  gloMt,  the  materials  are  first  subjected  to  an  operation  called 
fritting.  For  this  porpoae,  they  are  thoroughly  mixed  and  caknned  for  about  two  hours 
m  a  degree  ofheat  not  equal  to  that  of  complete  fiisioa,  but  sufficient  to  render  them 
pasty,  and  th0y  are  well  atirred  far  three  hours  more,  that  they  may  be  thorooghl  j  in- 
corporated. Thia  occasions  the  dissipatkn  of  what  voiatile  and  gaseoua  matters  there 
may  happen  to  be  preaent.  When  in  this  paaty  state,  the  mass  is  of  a  grayirii-while 
colour ;  and  while  soft  it  is  cut  into  brick-raaped  pieces,  which,  after  cooling,  are  piled 
np  for  uae.  By  long  keeping,  an  efflorescence  of  soda  appears  on  Uie  surface,  and  the 
glass-makera  oonakier  it  aa  improved  by  lying  by  some  time.  These  pieces  oi  frit  are 
put  into  the  melting  pota,  old  glaaa  being  piled  up  with  them,  and  the  heat  oC  the  Kur- 
naoe  ia  increased  so  as  to  bring  the  whole  into  fusion.  The  glass-blower  now  dips  lu» 
iron  tube  into  the  melting  pot ;  and  baYii^  gathered  as  much  glass  round  the  end  of  hie 

^^■^      iron  tube  as  ia  suflicient  to  form  a  table  of  ^laaSv 
J^.  410.      y^   "B^dJ*    he  Mowa  it  into  a  ball  in  the  uaual  way,  aid  woik» 

this  into  the  form  of  a  pear,  «,>^.  486.  HaTing^ 
done  ao,  he  next,  by  pressing  its  end  ^gainet  a 
flat  awftce,  vxvts  it  the  form  6,  whidi  ia  called 
louomiitg.  lie  now  heats  it  again  at  the  mouth 
.       ^  of  the  furnace  hole,  and,  by  whirling  it  round, 

f     ^^^  «      brings  it  to  the  shape  c,  the  bottom  being  more 
r-CT  I  ^N-*     extended  than  it  was.    Another  workmaa  now 
\j^^        takes  out  some  melted  glass,  dr  iqwn  the  end  et 
^'^  another  smaller  rod,  and  atta^iea  it,  while  hot  and 

soft,  to  the  middle  of  the  flat  boltom  thus  prodn- 
ced.  The  first  workman  next  teaches  his  g^naa 
at  the  spot  where  it  is  attached  to  his  Uowing- 
lod,  e,  with  a  cold  iron  which  haa  been  dipped  in 
water,  which  causes  the  glass  to  crack  at  that 
place,  and  then  the  red  is  easily  detached  from 
the  glaas,  which  haa  now  an  opening  where  the  fracture  toc^  phioe.  Taking  new  hold 
of  the  smaller  rod,  d,  the  glass-blower  presents  the  glaas  with  the  small  hole  at  c  to  the 
heat  of  the  furnace,  and  luseps  whirling  it  round  more  and  more  rapidly.  Tins  cauaea 
the  diameter  of  the  bottom  to  increaae  by  the  centrifugal  force,  as  well  as  the  opening 
which  haa  been  made;  and  when  the  whole  haa  aaaomed  the  form  at ^,  the  glaas  lliaa 
open  in  a  surprising  manner  with  aome  noise,  called  jfotAti^,  and  presenta  the  appear- 
ance of  a  simple  disk,  t.  This  last  part  of  the  process  strikes  the  stranger  with  asloD- 
iahment,  and  be  ia  ready  to  expect  the  whole  to  fly  into  pieeaa,  HowoTar,  by  turning 
more  slowly  in  the  air,  the  glass  oools  gradnaOy  in  the  form  of  a  disk,  or  circidar  flat 
table,  until  it  is  aoUd.  The  place  in  the  centre  of  the  eircle  where  the  rod  ia  attached 
ia  the  knot  often  aeen  in  g^aas  panea  called  a  bulTs  eye.  The  glass  ia  now  aent  to  the 
annealinff  lumaoe,  where  it  is  annealed  with  great  caret  leat  it  should  waip.  FrosD 
these  dius,  called  t^hUtt  the  ordinary  panea  of  crown  gbwa  are  cut  by  a  diamond ;  and 
it  ia  obrkma  that  the  larger  the  disk  the  larger  pieoes  they  wiH  aflford.  Notwithstand- 
ing the  caie  employed  in  thia  proceas,  all  the  tables  of  i^ss  are  not  of  the  aame  quality, 
and  aome  will  be  flatter  and  freer  from  blemishes  than  othera,  and  will  therefore  enalde 
the  glasa-entter  to  cut  hirger  panes  of  good  glaas  out  of  them,  on  which  account  crown 
glaas  is  sorted  into  firsts,  seconds,  and  thirds,  which  yaty  in  the  price  aeoording  to  the 
quality.    Thia  kind  of  glaas  is  peculiar  to  England. 

1866.  BrmuL  or  spreii  gUue  is  an  inferior  window  glass,  oaOed.alao  green  window 
glass,  and  is  made  from  somewhat  less  pure  materials :  fine  sand,  6  bushels ;  kelp,  II 
bushels ;  slacked  lime,  6  bushels.  But  the  inferiority  of  these  aftalies  does  not  preToit 
them  from  diaaolving  the  silica  into  a  good  glass,  though  less  beautiAil  than  the  laat 
kind.  The  carbonaceous  matter,  which  would  tujure  its  colour,  ii  chiefly  burned  out, 
and  aeparated  in  the  first  process,  called /rit/iiig-,  after  which  the  material  are  thrown 
into  the  melting  pots.  This  glass,  when  of  the  commonest  sort,  has  alwaya  more  or 
leaa  of  a  greenish  tint  from  the  iron  which  exists  naturally  in  the  ingredienta,  and  it  ia 
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liable  to  be  altered  by  long  exposure  to  the  weather,  f>artieularly  in  places  where  nox- 
iomi  efflnYia  oocor,  such  as  sulphuretted  hydrogen.  This  may  be  frequently  perceived 
in  old  cottages,  and  other  buildings  where  it  has  been  used.  At  present  this  kind  is  lit- 
tle employed,  the  price  being  nearly  the  samo  as  inferior  crown,  which  is  mnch  pref* 
erable  to  it.  It  is,  howoTer,  found  particularly  useful  to  glass  stainers.  The  manner 
of  making  it  is  different  fipom  that  of  crown  glass.  The  glass-blower  hSTing  formed  a 
hoUow  sphere  by  blowing,  stops  up  the  end  of  his  tube  through  which  he  blew,  and  holds 
the  hollow  globe  at  the  mouth  of  the  furnace,  when  the  air  within  the  ffiass,  expanding 
by  the  heat,  bursts  it  in  a  rent,  which  is  completed  by  shears.  The  glass  is  then  flat- 
tened upon  a  table,  and  detached  from  the  tube.  The  flattening  cannot  be  performed 
very  perfectly,  which  is  the  cause  of  many  defects  in  the  tables,  which  have  usually  a 
wrinkled  surface. 

1857.  Plate  ^loit  is  made  in  two  modes.  One  kind  is  made  by  blowing ;  the  other 
is  by  casting,  or  causing  the  glass  to  flow  on  a  smooth  table  in  the  same  manner  as 
sheet  lead.  The  materials  for  this  kind  of  glass  are  Tory  well  selected,  consisting  of 
fine  white  sand,  soda,  and  lime,  the  latter  substance  having,  likewise,  the  quality  of  a 
flux.  Soda  is  preferred  to  potash,  because  it  makes  the  ^ass  flow  thinner.  Parfces 
recommends  the  following  proportions :  Lynn,  or  Alum  Bay  sand,  790  parts ;  alkaline 
salt,  containing  10  per  cent,  of  soda,  450 ;  quicklime,  80 ;  nitre,  S6 ;  broken  pieces  of 
plate  glass,  425. 

1358.  PUu  glas»  made  hf  hhwing  is  sometimes  called  Brkuk  theet  gUuM.  A  globe  is 
first  formed,  as  in  the  ordinary  processes ;  then  this  is,  by  rolling  on  a  table  and  farther 
heating  and  blowing,  converted  into  a  cylinder,  which  is  at  lengSi  cut  open  by  a  pair  of 
shears  and  laid  out  flat.  The  great  weight  of  the  glass  prevents  these  from  being  made 
of  a  large  sixe.  Plates  that  are  blown  cannot  be  properly  made  above  forty-five,  or,  at 
most,  &y  inches  in  length,  and  with  a  proportionate  breadth ;  if  made  larger,  they  are 
two  thin,  and  are,  besides,  liable  to  warp,  which  injures  their  value  for  mirrors,  as  they 
distort  the  objects  viewed  in  them. 

1859.  Mirror 9  of  gUuM  wero  first  manufactured  by  the  Venetians,  who  long  kept  the 
art  a  secret.  These  glasses  were  blown,  and  they  supplied  all  Europe,  but  by  this  pro- 
cess perfect  glasses  could  not  be  produced  mora  than  fifty  inches  lox^. 

1360.  The  be$t  plate  grUut  is  made  by  casting.  The  art  of  casting  glass  was  invented 
in  France  byThevart,  m  1688,  and  the  manufactory  established  at  St.  Oobin  still  exists. 

A  sufficient  Quantity  for  the  plate  required  is  melted  in  a  vessel  called  a  curvette ; 
and  a  very  solid  table  is  provided,  sometimes  of  ux>n,  to  cast  the  fluid  glass  upon.  The 
curvette  is  brought  by  means  of  a  crane  to  the  table,  idiich  is  surrounded  by  a  low 
ledge,  and  the  glass,  after  being  poured  out  upon  it,  is  smoothed  and  made  of  equal 
thickness  while  hot,  by  a  hot  roller  that  passes  across  from  one  ledge  to  another.  The 
{date,  when  oool,  is  annealed,  and  squared  by  cutting  with  a  diamond.  The  surface  is 
then  ground  quite  flat  by  flint  powder  and  emery,  and  polished  by  crocns  martis,  well 
washed.  There  is  great  difficulty  in  procuring  large  plates  quite  free  from  flaws,  and 
when  any  are  perceived  after  the  plate  is  cast,  it  is  diminished  by  taking  ofiT  a  part,  and 
this,  perhaps,  may  do  for  a  smaller  mirror ;  but  several  castings  may  be  required  before 
they  can  procure  one  of  the  full  size  required. 

At  present  the  principal  manufactory  of  plate  glass  in  this  countiy  is  at  Ravenhead, 
near  Prescot,  in  Lancashire.  The  company  to  which  this  belongs  is  incorporated  by 
charter,  and  mirrors  are  made  equal  to  any  in  the  world.  Ilieir  office  is  in  Albion^ 
street,  Blacklriars  Bridge,  London.  The  following  table  exhibits  the  sixes  and  prices 
of  plate  glass  made  by  £bem: 
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From  this  table  it  will  be  seen  that  the  pioe  is  not  shnpiy  by  the  superficial  foot  or 
inch,  as  in  nMny  other  materials,  but  that  it  increases  by  the  square  inch  according  to 
the  siae  of  the  plate. 

It  has  been  observed  that  some  plate  glass  acquires  a  purple  tfaige  by  exposure  to  the 
mm's  lays,  and  that  this  lakes  place  so  rapidly  as  to  be  distinctly  seen  at  the  end  of 
one  or  two  years  in  plates  that  were  colourless  when  new.  We  mi^  point  out  as  a 
proof  of  the  great  increase  of  wealth  and  luxury,  the  use  of  plate  ghiss,not  only  in  mir- 
rors, but  likewise  in  windows  of  houses  of  the  higher  class,  and  even  in  those  of  shops, 
which  it  Is  not  nnooraBion  to  see  in  London,  consisting  only  of  two  or  three  panes  of 
plate  0us,.aDd  sometimes  a  shigle  pane  of  great  sixe. 

ISdl.  CTciiMfi/^slcwasalaifeTarietyofwdl-madeglaaBlbrmeilyimpcnrted^ 
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for  the  purpose  of  covering  drawings  and  prints ;  but  England  is  now  independent  of 
any  foreign  manufacture  of  glass.  The  German  plate  was  made  by  blowing,  as  above 
described. 

1363.  Common  hottU  ^Utas  is  of  a  dark  or  dirty  green  colour,  and  forms  the  largest 
quantity  of  glass  made  m  Britain.    Its  composition  varies  in  different  parts  of  the  Idn^- 
dom,  being  made  of  coarse  sand,  lime,  and  clay,  with  any  alkaline  refuse  that  can  be  pro- 
cured, such  as  soap-makers*  waste  ashes.    Large  quantities  of  this,  as  well  as  the  other 
kinds  of  i^ass,  are  made  at  Newcastle  on  account  of  the  cheapness  of  coal,  of  whk^ 
only  the  small  refuse,  called  slack,  is  used,  being  found  sufficient,  and  which  there  costs 
little  more  than  the  carriage.    Lime  and  sea-sand  are  the  materials  usually  employed 
for  this  glass  at  Newcastle,  the  mass  being  frequently  wetted  with  salt  water,  the  soda 
of  which  is  useful  in  assisting  the  fbsion.    Bottle  glass  is  a  hard,  well-vitrified  glass, 
and  will  resist  the  corrosion  of  acid  liquors  better  than  flint  glass,  and  is  not  so  e^isily 
softened  by  heat,  having  no  lead  in  its  composition.  Hie  green  colour  is  owing  to  iron, 
which  is  naturally  mixed  with  the  materials.    In  some  countries  it  is  made  by  fusing 
basalt.    On  ftccount  of  the  coarseness  of  the  materials  of  which  bottle  glass  is  made, 
there  is  frequently  much  carbonaceous  matter,  and  this,  during  the  fusion,  is  burned 
and  converted  into  caibonic  acid  gas,  which  gets  enveloped  in  the  pasty  soft  ^ass,  oc- 
casioning bubbles  and  blisters,  which  frequently  injure  and  disfigure  it.    It  is  necessa- 
ry, therefore,  to  keep  up  the  heat  after  the  materials  are  melted  until  the  carbon  is  con- 
sumed.   Government  will  not  allow  the  makers  of  this  species  of  glass  to  use  any  but 
the  common  sand,  lest  the  glass  should  be  too  good,  and  the  revenue  be  defrauded  by 
its  being  applied  to  purposes  for  which  the  best  glass  is  generally  used,  and  which  pays 
a  higher  duty.    Of  this  glass  are  made  bottles,  garden  bell  glasses,  large  chemi<^  re- 
torts, carboys,  dec.    Thin  glass  is  less  liable  to  break  than  thick  by  sudden  changes  of 
temperature,  and  the  common  green  glass  than  the  white ;  hence  the  flasks  of  green 
glass  in  which  olive  oil  is  brought,  generally  called  Florence  flasks,  are  made  very  thin, 
and  are  particularly  useful  for  boiling  liquids  where  glass  is  required. 

1363.  The  moit  ugual  defect  of  window  glass  is  the  waviness  arising  from  an  imper- 
fect mixture  of  the  materials,  as  also  the  strie  or  threads,  knots,  and  bubbles,  whudi 
disturb  the  rays  of  light  in  passing  through,  and  produce  coiifused  and  indistinct  vision. 
It  is  from  the  surface  of  polished  plate  glass  being  rendered  absolutely  flat,  that  objects 
are  seen  through  it  without  any  of  that  distortion  which  always  takes  place,  more  or 
less,  in  common  glass.  These  defects  are  so  difficult  to  avoid  entirely,  that  it  has  not 
been  possible  hitherto  to  obtain  a  single  pot  of  glass  absolutely  free  from  them  ;  al- 
though this  is  a  desideratum  in  those  glasses  which  are  ground  into  lenses  for  tele- 
scopes. Since  the  entire  absence  of  colour  is  one  of  the  qualities  of  perfect  glass,  any 
kind  of  tinge  is  an  imperfection.  Glass  has  sometimes  a  violet  hue  from  too  mu<^ 
manganese,  or  it  is  green  from  iron ;  and  an  over  proportion  of  lime  is  apt  to  commu- 
nicate to  it  a  smoky  tint.  These  colours  cannot  always  be  discovered,  except  by  look- 
ing at  the  edge  of  the  glass.  When  window  glass  is  much  warped,  there  is  not  only  the 
inconvenience  of  the  objects  which  are  seen  through  it  being  distorted,  but  it  frequently 
happens  that  it  is  difficult  to  secure  it  properly  in  the  sashes  without  using  smau  tacks 
for  the  purpose ;  and  if  the  glazier  is  negligent,  the  wet  gets  in. 

Previous  to  taking  off  a  considerable  part  of  the  duty  on  glass  lately,  a  large  quantity 
of  the  smaller  glass  articles  was  made  in  an  illicit  manner,  and  these  were  generally  of 
bad  quality,  and  imperfectly  annealed :  it  went  under  the  title  of  "  Jews*  glass."  But 
it  is  said  that  less  of  this  is  made  at  present,  the  price  of  good  glass  being  considerably 
reduced. 

SbOT.  VI.— CUmifG  AND  OailfDIlfO  GLASS. 

1364.  7^  art  of  cutting  glass  is  much  more  modem  than  that  of  painting  and  staining 
it.  At  present  the  richness  and  brilliancy  of  our  vessels  of  glass,  which  contribute  so 
much  to  the  ornament  of  our  tables  and  saloons,  are  owing,  in  a  great  degree,  to  the 
elcborate  and  elegant  manner  in  which  they  are  cut.  The  cutting  is  effected  by  wheels 
driven  by  considerable  power,  the  glass  being  held  to  the  wheels.  The  first  cutting  is 
with  wheels  of  stone,  then  wi|Ji  iron  wheels  covered  with  sharp  sand  or  emery ;  it  is 
then  polished  in  the  same  manner  by  putty,  or  oxyde  of  tin.  To  prevent  too  much  heat 
being  excited  by  the  friction,  a  small  stream  of  water  is  kept  constantly  running  on  the 
glass.    In  large  manufactories  the  wheels  axe  urged  by  a  steam-engine. 

1365.  Glass  may  be  ground  by  hand  on  any  coarse-grained  sandstone,  or  with  sand,  or 
with  emery  and  water. 

'1366.  Panes  or  flat  pieces  of  glass  may  be  divided,  when  a  glazier's  diamond  is  not  at 
hand,  by  making  a  notch  with  a  file  and  carrying  a  piece  of  hot  charcoal  in  the  line  in 
which  it  is  wished  the  fracture  should  proceed.  The  charcoal  must  be  kept  alive  with 
the  breath.    A  red-hot  iron  will  also  do. 

1367.  The  art  4>f  easting  m  glass  Has  lalely  arrivei  at  suck  perfection  that  many  arti- 
cles, such  as  smsul  plates,  salt-cellars,  dec,  now  ahnost  rival,  at  first  sight,  those  that 
are  cut ;  and  gla^s  casting  has  one  advantage  over  glass  cutting,  that  certain  orna- 
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aents  can  be  cast  that  could  not  be  cut  with  the  wheel ;  bat  no  casting  has  yet  quite 
equalled  the  sharpness  and  beauty  of  cut  glass,  and,  indeed,  cannot  bear  close  compar- 
ison with  it. 

Sect.  VII.— coLouaKD  glass  and  bnambl. 

1368.  Coloured  glats  is  perhaps  nearly  as  ancient  as  the  material  itself.  Egyptian  mum« 
mies  are  found  decorated  with  coloured  glass  beads,  which  must  be  3(XK)  years  old. 
Several  examples  of  coloured  glass  have  ^n  found  among  the  ruins  of  antique  build- 
ings, which  prove  the  skill  of  the  ancients  in  this  art.  The  oldest  specimens  of  colour- 
ed glass  in  churches  resemble  a  kind  of  mosaic,  and  were  composed  of  panes  of  glass 
that  had  been  coloured  throughout  in  making,  joined  together  by  lead. 

1969.  But  the  modem  method  of  painting  on  glass^  or,  as  it  is  called,  staining  glass^  con- 
sists in  the  application  of  colours  to  the  surface  of  uncoloured  glass,  and  then  exposing 
them  to  heat  in  a  furnace,  by  which  the  colours  strike  into  the  glass  and  are  perma- 
nently fixed.  The  colours  are  the  same  as  those  used  for  enamel,  and  are  united  with 
some  substances  which  serve  as  flux.  Only  three  colours,  orange,  red,  and  jrellow,  can 
be  floated  on  as  stains ;  all  the  others  are  hatched  on  by  the  strokes  of  a  brush.  Oil 
of  spike  is  generally  used  to  work  with  the  colours. 

So  far  from  the  art  of  paintmg  of  glass  being  lost,  as  some  have  stated,  it  is  now 
practised  in  greater  perfection  than  ever,  with  the  exception  of  a  fine  scarlet  seen  in 
old  churches,  which,  it  is  said,  cannot  now  be  produced  of  equal  richness.  Pictures  in 
stained  glass  are  executed  with  a  vigorous  and  natural  effect  of  light  and  shadow  en- 
tirely uiScnown  to  our  ancestors.  Lately  a  great  deal  of  coloured  glass  of  the  richest 
hues,  in  a  great  variety  of  utensils  for  the  table  and  the  boudoir,  Ims  appeared  in  the 
XA)ndon  shops.  These  are  chiefly  of  Bohemian  manufacture,  although  we  are  begin- 
ning to  imitate  them.  Some  of  these  vessels  are  of  elegant  forms,  and  often  gilt  with 
delicate  ornaments.  In  some  of  them,  coloured  glass  ornaments  are  laid  on  vessels  of  ^ 
colourless  glass.  * 

1370.  Oj^ine  glass  is  of  a  semi-transparent  opaline  hue,  used  for  various  ornament- 
al articles,  chiefly  for  the  boudoir.  The  effect  is  produced  by  adding  to  the  best  glass 
a  small  quantity  of  oxyde  of  tin,  or,  what  is  better,  phosphate  of  lime,  or  weU-bumed 
bone  ash. 

1371.  Olass  ornaments  of  two  colours  are  now  made  in  the  following  manner :  Suffi- 
cient glass  of  one  colour  is  collected  on  the  working-table  for  blowing,  and  is  then  dip- 
ped into  a  pot  of  another  coloured  glass.  This  mass  is  then  blown  and  moulded  into 
a  vessel  of  the  required  shape,  and  the  exterior  coating  being  cut  away  in  parts  by  the 
glass-cutter,  the  inner  glass  is  exposed  to  view.  In  this,  therefore,  the  projecting  parts 
will  be  of  one  colour,  and  the  cut  parts  of  another,  the  effect  of  which  is  often  extreme- 
ly elegant. 

137^.  An  ornamental  glass,  resembling  medallions,  crests,  or  other  ornaments  let  into 
transparent  glass,  is  made  thus  :  The  ornament  to  be  let  in  is  moulded  in  a  peculiar 
kind  of  clay,  and  is  introduced  by  the  glass-maker  into  the  glass  while  soft,  having 
then  the  appearance  of  unburnished  silver.  Glass  door-handles,  decanters,  girandoles, 
and  other  articles  made  of  flint  glass,  are  thus  ornamented  with  arms,  crests,  medall- 
ions, dec. 

1373.  Enamel  is  a  glass  rendered  opaque  hy  having  an  admixture  of  onvdes  of  metals  toith 
a  flux.  For  the  white  enamel  of  the  dial  plates  of  clocks  and  watches  oxydes  of  tin 
and  lead  are  employed ;  and  coloured  enamels  are  used  for  making  a  number  of  orna- 
mental articles. 

In  painting  in  enamel,  the  colours  are  formed  of  this  basis  and  mixtures  of  the  oxydes 
of  various  metals,  as  iron,  copper,  manganese,  dtc.  When  these  are  finely  levigated 
and  laid  upon  an  ^lamel  ground,  heat  is  applied  sufficient  to  flux  them,  and  thus  they 
sink  into  tiie  ground,  and  become  permanently  fixed.  This  kind  of  painting  is  hi^ly 
esteemed  on  account  of  its  perfect  durability.  The  art  of  enameUing  is  of  great  anti- 
quity, and  probably  coeval  with  that  of  making  glass.  That  it  was  practised  by  the 
Egyptians  is  evident  from  specimens  found  with  their  mummies.  From  them  it  passed 
to  the  Greeks  and  Romans,  the  latter  of  whom  introduced  it  into  this  country.  Various 
Iloman,  British,  and  Saxon  enamelled  trinkets  have  been  found  in  England ;  and  a  gold 
cup,  ornamented  with  enamel,  given  by  King  John  to  the  corporation  of  Lynn  in  Nor- 
folk, is  still  preserved.  Enamelling  is  generally  done  upon  grounds  of  metal,  which 
must  be  so  difficult  of  fusion  as  to  resist  the  heat  necessary  to  melt  the  enamel :  gold 
is  best,  but  copper  is  most  usually  employed. 

The  imitative  enamel  used  for  the  dials  of  Dutch  clocks  is  a  kind  of  japan  painting, 
and  is  not  formed  of  glass. 

Sect.  VIII.-^-olass  beads. 

1374.  The  manufacture  of  glass  beads  is  simple.  A  short,  thick  rod  of  coloured  gUss, 
with  a  hole  made  through  it :  this  is  drawn  out  in  a  heated  state  by  two  men  running 
in  opposite  directions,  and  by  this  very  long  tubes  are  procured  of  the  size  of  the  beads 
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nqouoL  These  rods  are  dupped  into  short  pieces  of  the  length  of  the  bead.  The  per- 
forations in  the  pieces  are  them  filled  with  sand  and  ashes  by  shaking  them  up  with  them 
in  a  bowl  with  a  little  water.  This  is  done  to  prerent  the  bore  from  fiUmg  up  whea  they 
are  subjected  to  beat  to  canse  such  a  degree  of  fusion  as  to  take  off  the  a^es  and  caniiP 
the  beads  to  acquire  a  globular  form.  They  are  afterward  washed  to  separate  the  aab- 
esy  and  are  then  strung  by  children.  The  largest  manufactmy  in  the  world  for  beads  is 
at  a  place  caUed  Murano,  rery  near  to  Venice.  Immense  quantities  of  these,  of  above 
sixty  different  kinds,  are  exported. 
For  imUatim  peurUt  see  **  Jewehy." 

SaCT.  IX. — DVTf  OH  GLASS. 

1375.  The  manufacture  of  glass  is  subjected  to  the  excise ;  but  hitely  the  diitj  on 
flint  glass  has  been  reduced  from  sixpence  to  twopence  per  pound. 

1876.  Some  enthuiattie  9er$mu  kne  imagmed  that  we  might  eon/y  vroatre  giase  m  am^ 
quantity  1  since  it  may  be  rormed  of  the  sand  of  the  seashore  and  the  ashes  of  hamed 
seaweeds.  But  an  acquaintance  with  the  real  processes  of  a  manufactuie  wiU  tend  to 
correct  these  specnnlations.  It  is  not  erery  kind  of  sand  that  will  do  for  making  good 
transparent  glass.  It  must  be  purely  siliceous,  and  sand  sufficiently  so  is  Tciy  lare,  and, 
of  course,  fbrms  a  raluable  property  to  the  owner  of  the  land  where  it  is  procured.  Hie 
glass-maker  must,  therefore,  pay  a  considerable  price  for  this  material  and  its  carriage ; 
or  should  he  use  inferior  sand,  the  correcting  of  the  efiects  of  the  impurities,  whi^ 
gire  a  bad  colour  to  his  glass,  will  be  still  more  expensire.  Flints  will  do,  but  thej  are 
not  to  be  procured  but  in  certain  parts  of  the  country,  and  they  must  be  calcined  and 
ground.  The  siliceous  materials  fit  for  a  glass  only  half  transparent,  and  of  a  dark  green 
colour,  are  indeed  extremely  cheap,  consisting  of  impure  sand,  or  eren  basalt  Our  na- 
tire  alkali  used  for  glass  is  chiefly  procured  from  kelp  or  fh>m  sea-salt,  but  rsquiies 
^  considerable  labour  to  produce.  Tiie  Tegetable  alkali  is  imported,  and  though  the  woods 
of  America  and  Norway  are  boundless,  yet  the  glass-maker  must  pay  a  Ugh  price  for 
his  pearlash. 

The  ashes  which  we  could  make  from  common  weeds,  though  useful  in  waidung, 
would  go  a  very  little  way  in  the  manufacture  of  s^ass.  The  heat  required  for  ^ass- 
making  is  intense ;  but  to  produce  this,  Tcry  large  and  strong  furnaces  are  required  to 
be  built  in  an  expensive  manner,  at  a  cost  of  several  thousand  pounds ;  added  to  whi^ 
workmen  are  necessary  who  have  acquired  great  skill  by  long  practice,  and  to  whom 
high  wages  must  be  given.  Capital  also  must  be  found,  and  talents  to  conduct  a  mannftc- 
ture  successfully.  When  all  ttiese  circumstances  are  taken  into  the  account,  and  none 
can  be  omitted  in  fair  reasoning,  it  is  easy  to  perceive  that  there  are  various  nataral 
limits  to  the  cheapness  of  glass ;  and  that  although,  by  the  improvements  in  manoAo- 
tnres,  reduction  of  duties,  and  other  causes,  it  is  not  difficult  to  contemplate  the  possi- 
bility of  this  veiy  valuable  material  becoming  still  more  abundant,  and  apphcaMe  to 
more  purposes  than  it  is  yet  a|^ed  to,  yet  an  accurate  knowledge  of  the  general  fycta 
in  its  manufacture  will  correct  extravagant  expectations.  Semi-transparent  giasSf 
which  would  admit  a  certain  quantity  of  light,  without  allowing  objects  to  be  seen 
through  it,  might  be  made  at  a  greatly  cheaper  rate ;  but,  from  what  we  have  stated, 
it  is  obvious  that  making  glass  transparent  and  clear  muat  always  be  an  expensive 
process. 

8scT.  X.— 0I.A8S  MiaaoKt. 


1377.  The  silvering  ofgiaeefor  mirrart  is  covering  the  back  of  the  glass  with  a 
position  or  amalgam  of  tin  and  quicksilver.  There  is  only  one  position  in  whidh  trans- 
parent glass,  not  silvered,  even  when  ground  perfectly  flat  and  polished,  reflects  the 
rays  of  light  so  as  to  become  a  mirror ;  but  the  silvering  causes  it  to  reflect  the  light 
in  all  positions.  Hiemanner  of  applying  the  amalgam  is  peculiar.  The  tin  is  reduced 
by  hammering  into  leaves  as  thin  as  paper ;  but,  as  any  joinings  m  these  leaves  woold 
produce  unpleasant  lines  upon  the  mirrors,  it  is  necessary  to  have  a  single  leaf  of  tis 
as  large  as  the  mirror  to  be  silvered.  The  leaf  is  then  laid  on  a  veiy  smooth  stone  ta- 
ble covered  with  paper,  and  surrounded  by  a  border  of  wood ;  mercury  is  then  poured 
over  it  to  the  thickness  of  a  line,  and  spread  even  with  a  roll  made  of  doth.  The  ^an» 
properly  ground  and  polished,  is  now  to  be  slid  in  horizontally  over  the  mercury,  by  one 
side  of  the  wooden  border  being  removed,  but  so  carefully  that  it  shall  not  touch  the 
tin,  and  prevent  any  bubbles  of  air  getting  between.  Care  must  be  taken,  likewise,  that 
the  glass  should  push  before  it  any  oxyde  of  tin  or  dust  that  may  be  on  the  surfaee  ; 
for,  if  this  should  adhere  to  the  glass,  it  would  form  a  blemish  in  the  silvering  that  could 
not  be  remedied.  When  the  plate  of  glass  is  completdy  over  the  amalgam,  it  is  allowed 
to  sink  upon  it  by  its  weight,  and  the  mercury  that  is  thus  forced  out  flows  into  a  chan- 
nel in  the  wooden  border.  The  glass,  being  now  covered  with  flannel,  is  loaded  with 
weights  placed  all  over  the  surface,  and  is  at  the  same  time  tilted  a  very  little  to  per- 
mit the  quicksilver  to  drain  off.  After  it  has  remained  in  this  situation  for  a  day,  it  is 
gently  raised  and  cautiously  removed,  to  be  set  up  in  a  wooden  frame  for  the  soft,  pasty 
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■""'g""  tA  kirdni.  It  is  aotm  eonNdereble  time  beftie  this  Itu  icquired  its  utmrnt 
degree  or  flnnnesa ;  snd  globulee  of  fluid  mercury  biTe  bees  Mea  to  drip  Tram  new 
mirran  ereD  aftei'tliej  have  been  set  up  in  a  mom;  small  portioiu  of  the  amalgam  sre, 
at  tke  >BiBe  time,  apt  to  be  detached  bj  any  sadden  codcobsjod  or  jarring :  defect* 
which  cBOBOt  be  mewled  b;  any  palching  without  leaTing  lines  of  junction  Tisible. 
Olau  miiroTs  kare  beoa  made  b;  the  Britiah  Plate  Ctnnpau;  as  large  aa  ISO  inchu  lyf 
60  iaehes ;  nine,  £9M. 

Sicf,  3:1.— OLiH  oau)  is  TAsta  rDamrnai. 
im.  The  use  of  glaas  in  fumitoie  is  too  well  kuowm  to  require  mnch  illusttatioD. 
We  ahatl  coofiae  ourselves,  therefore,  to  an  enumeration  of  the  various  articles  in  oom- 
mon  use.'  Mirrors  hive  been  alread;  mentioned  for  chandeliers  and  other  holders  for 
lights  in  Section  on  I-amps.  Glaaa  for  the  table  conaiata  of  decanters  for  the  usual 
wines,  s,  fig.  4M  ;  ditto,  lor  claret,  t ;  lifuor  bottles,  r ;  water  jngs,  e,  c ;  pickle  glaasM, 
d;  finger  cups,  i;  custard  cups,  d,  «,-  cnftt  glasaea,/,  g,  k,  i;  tomUers,  k,  I;  wjae- 
glasses  of  various  kinds,  ■•,  a,  u,  including  those  of  groen  glass  )  butter  baains,  p,  f;  4, 
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Scot.  I.— «iri 

1379.  There  are  very  few  domestic  establishments  in  which  the  expense  of  plate  does 
not  form  a  considerable  portion  of  that  of  the  Atmitttrei  and  much  Judgment  is  required 
in  selecting  it.  Plate  includes  ail  those  articles  which  are  made  of  the  precious  metals; 
table  serrices  of  atl  kinds,  spoons,  forks,  desert  knives,  ladtes,  fish  Mices,  candlesticks, 
■nnffer-Htands,  bread-baskets,  waiters,  Ac,  Our  object  will  be  to  convey  a  just  idea  of 
the  relative  value  snd  qualities  of  articles  of  this  kind  executed  is  various  materials,  Iqr 
treating,  in  a  general  waj,  of  their  manufacture. 

In  the  highest  classes  of  society  whole  services  of  gold  and  silver  are  used ;  and  JD 
almost  all  families  there  are  certain  articles  of  tj^le  furniture  made  of  these  metals ; 
bnt  the  arts  of  gilding  and  plating  are  now  eieeuled  in  snch  perfection,  that  much  ex- 
pense is  saved  by  resorting  to  aub^itutea  with  little  loss  of  appearance.  We  shall  flrat 
treat  riightly  of  the  business  of  the  goldsmith. 

SaOT.    II.— aoLDSHITH. 


1380.  Tic  OalitmM  is  the  artist  who  makes  vessels,  ntensHs,  and  omamenta 
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and  silver ;  for  he  at  present  sometimes  indndes  the  sflTersmith.  In  London  he 
ploys  several  persons  under  him  for  the  varioiis  articles  of  his  trade ;  the  jeweQer.  tl»e 
silver  turner,  the  gilder,  the  burnisher,  the  chaser,  the  refiner,  and  goldbeater,  are  all 
employed  by  him.  Formerly,  before  glass  was  so  abundant  and  so  beautiful,  dri^dn^ 
vessels,  made  of  the  precious  metals,  were  much  more  in  request  among  opulent  persons 
than  at  present ;  and  there  was  a  prevailing  taste  for  massive  silver  tankards  and  capo, 
which  extended  even  to  the  taverns  to  such  a  degree,  that,  in  1696,  the  use  of  silver 
plate  (spoons  excepted)  was  prohibited  in  those  places.  During  the  middle  ages  the 
goldsmiths  were  persons  of  great  importivnce  ;  they  were  the  only  bankers  of  tl^  time, 
and  it  was  through  their  agency  that  sovereigns  and  their  opulent  subjects  transaeced 
pecuniary  business  with  one  another.  Many  of  them  excelled  greatly  in  the  fine  arts  ; 
of  whom  the  celebrated  Tuscan,  Benvenuto  Cellini,  was  a  remarkabte  example.  It 
difiicult  to  conceive  the  vast  amount  of  the  precious  metals  laid  up  in  churches 
this  period,  in  the  form  of  statues,  sacred  vessels,  and  votive  gifts. 

1381.  ArtieUs  nude  of  gold  are-omamenUd  In  two  watft :  either  by  designs  cut  into  the 
work,  and  called  engraving ;  or  by  making  the  ornaments  rise  above  the  surfiice  in  relief. 

1382.  Engraving  on  goU  was  practised  at  a  very  early  period,  particularly  in  Italj  ; 
and  it  is  a  remarkable  fact  that  it  was  this  kind  of  engraving  that  gave  rise  to  the  art 
of  producing  prints  by  engraving  on  copper ;  but  it  was  long  before  it  occurred  to  any 
one,  that  by  filling  the  lines  so  engraved  with  a  thick  ink,  and  pressing  them  npon  paper, 
an  impression  or  print  could  be  produced ;  and  it  was  accident  alone  that  gave  rise  to 
this  valuable  discovery. 

1383.  When  omamenle  were  to  he  in  relief  they  were  at  first  cast  in  moulds  ;  and  we 
find  the  terms  molten  and  beaten  gold  used  by  writers  of  antiquity,  denoting  that  the 
processes  of  casting  and  hammering  were  employed  in  working  this  metal. 

Articles  are  very  rarely,  however,  now  cast  in  solid  gold,  owing  to  the  great  shrink- 
ing  that  takes  place  on  the  cooling  of  the  metal  in  the  mould,  in  consequence  of  whicdk 
it  is  difficult  to  obtain  that  sharpness  of  impression  that  is  desirable ;  as  well  as  the 
great  expense  of  the  metal.  The  most  usual  method  is  to  roll  out  the  gold  into  thin 
plates,  and  to  strike  up  the  figures  in  relief  from  behio^.  This  process  is  termed  ehating 
or  emhoeting,  and  is  a  very  ingenious  part  of  the  goldsmith's  art ;  to  which  those  of  for- 
mer times  were  much  indebted  for  the  perfection  of  their  works.  The  vessels  upon 
which  it  was  employed  were  of  extraoidinary  value ;  and,  when  these  were  executed 
in  the  first  style  of  art,  excited  universal  admiration.  Fine  examples  of  these  maj  be 
seen  in  the  superb  table  services  of  the  British  sovereign,  and  in  those  of  tbe  various 
princes  of  Europe,  as  well  as  in  jnany  private  hands,  especially  in  the  plate  repositories 
of  goldsmiths. 

1384.  Tojperform  the  entbotnngf  the  body  of  the  design  is  bulged  out  from  the  inside 
by  the  application  of  a  hammer ;  the  vessel  is  then  filled  up  with  a  composition  of 
pitch  and  ashes,  and  rested  upon  a  sand  bag.  The  parts  to  be  sunk,  in  wder  to  prodooe 
the  detail  of  the  design,  are  struck  by  a  hammer  and  little  steel  punches ;  and  if  any 
parts  are  required  to  be  raised,  they  are  struck  up  from  the  inside.  By  this  simple  mech- 
anism, the  various  parts  of  figures,  foliage,  landscape,  dec.,  are  represented  with  tbe 
greatest  exactness.  It  is  said,  however,  that  this  art  has  declined,  or,  at  least,  that 
few  can  be  met  with  at  present  in  this  country  who  excel  in  it. 

1386.  Gold  is  so  soft  a  metals  that  it  is  scarcely  ever  used  in  its  jnirest  stale,  firom  its  lia- 
bility to  wear ;  it  is  therefore  hardened  a  little  by  an  alloy  with  other  metals.  But  this 
alloy  would  be  carried  to  excess,  were  every  one  permitted  to  add  as  much  as  he 
pleaised,  and  it  would  then  be  very  difficult  to  determine  the  actual  value  of  what  was 
called  gold ;  the  quantity  of  alloy  is  therefore  restricted  by  law. 

1386.  Goldsmiths  usually  indicate  the  purity  of  gold  in  the  following  manner :  They  sup- 
pose each  article  divided  into  twenty-four  parts,  which  they  call  earais ;  and  if  it  is 
pure  gold,  they  say  it  is  gold  of  twenty-four  carats ;  but  if  there  is  any  alloy,  then  this 
is  deducted  from  tbe  whole.  Thus,  if  one  twenty-fourth  of  alloy  is  added  to  twenty- 
three  parts  of  gold,  they  call  the  mixture  gold  of  twenty-three  carats ;  if  this  mixture 
contain  four  parts  inferior  metal,  it  will  be  gold  of  tweniy  carats ;  if  it  contain  six,  it  is 
of  eighteen  carats  fine. 

1387.  Plate  is  not  legally  sold  as  gold  or  silver,  except  it  he  of  standard  yurity ;  and  to 
ascertain  this,  it  is  exammed  by  the  assay  master  or  the  Golosmiths'  Company,  whose 
business  it  is  to  test  all  works  in  the  precious  metals,  that  the  public  may  not  be  de- 
frauded. If  they  are  found  to  be  sufficiently  pure,  they  are  stamped  with  the  proper 
mark.  The  purity  of  gold  may  be  tried  by  chemical  analysis,  but  a  shorter  method  is 
resorted  to  for  the  purpose.  It  is  sometimes  determined  by  the  touch-stone,  which  is  a 
black  flinty  slate.  This  is  founded  upon  the  fact,  that  a  mark  made  upon  this  stone,  by 
rubbing  a  metal  upon  it,  has  a  colour  peculiar  to  that  metal ;  and  the  colour  of  the  mane 
made  by  pure  gold  is  different  from  that  made  by  any  of  its  alloys.    Pieces  of  pure  gold 

.are  kept,  called  touch  needles ;  and  others  are  likewise  kept  made  of  alloys  in  various 
proportions,  and,  by  comparing  the  colour  of  the  marks  made  by  them  and  by  those  of 
any  article  to  be  examined,  its  degree  of  purity  is  determined. 
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.  1988.  In  jmnkaMg  gold  articUt  of  any  Hnd^  therefore^  U  t#  necessary  to  see  that  they 
hear  the  stamp  of  the  Guldsmitks'  Company.  With  respect  to  many  onmioents  made  and 
sold  by  jewellers  without  the  proper  stamp,  and  called  goldj  they  contain  only  a  portion 
of  that  precious  metal,  having  as  much  fUloy  as  jewellers  can  possibly  add  without 
losing  the  i^)pearance  of  gold  ;  and  jewellers'  gold^  as  this  is  called,  looks  very  well 
when  new,  but  frequently  soon  tarnishes,  which  real  gold  never  does.  The  colour  of 
pure  gold  is  given  to  this  alloy  by  a  certain  process,  called  by  the  jewellers  coloaring^ 
by  which,  after  the  articles  are  manufactured,  the  base  metals  are  destroyed  at  the 
surface  by  an  acid,  and  the  gold  alone  is  visible :  when  this  superficial  gold  wears  o^ 
as  it  will  in  a  little  time,  the  articles  now  tarnished  may  undergo  the  process  of  colour- 
in^  a  secoud  time,  by  which  the  gold  colour  is  restored ;  and  even  a  third  time,  if  the 
thickness  of  the  article  permits  the  action  of  the  acid  by  which  the  restoration  is  effected, 
which  is  not  always  the  ca8|  with  ornaments  such  as  chains,  ear-rings,  &c.  Dr.  Mao- 
culloch  states  that  the  process  of  re-colouring  may  be  effected  by  any  person  without 
going  to  the  goldsmith ;  the  method  is,  boiling  the  article  in  a  solution  of  pure  ammonia 
instead  of  the  acid  the  jewellers  use.  It  is  to  be  observed,  that  such  articles  as  are 
made  only  of  jewellers'  gold,  and  not  stamped  by  the  assay  master,  not  being  of  stand- 
ard purity,  are,  of  course,  always  of  inferior  value  to  those  of  the  mint  standard,  or  that 
of  gold  coin,  which  has  only  an  alloy  of  two  parts  in  twenty-four,  whereas  jewellers' 
gold  has  an  alloy  of  from  that  to  six  parts  in  twenty-four. 

1389.  The  gilding  of  nutals  is  effected  in  various  ways.  Iron  is  gilded  by  polishing 
its  surface,  and  then  heating  it  till  it  has  acquired  a  blue  colour.  When  this  is  done, 
leaf  gold  is  applied,  slightly  burnished  down,  and  exposed  to  a  gentle  fire,  after  which 
it  is  burnisljed  again.  Copper  or  brass  may  be  gilded  in  the  same  manner.  Gilding 
metals  by  amalgamation  is  effected  by  forming  the  gold  into  a  paste,  or  amalgam,  with 
mercury,  and  is  chiefly  employed  for  gilding  culver,  copper,  or  brass.  The  metal  being 
well  cleaned,  is  dipped  into  the  amalgam,  or  spread  over  with  it,  when  a  quantity  wifl 
adhere  to  the  surface.  The  metal  is  then  exposed  to  the  heat  of  a  furnace,  which  vola- 
tilizes the  mercury,  leaving  the  gold  adhering ;  this  is  afterward  burnished.  In  this 
way  buttons  and  similar  articles  are  gilded. 

Ornamental  figures  may  also  be  delineated  in  gold,  upon  steel,  by  a  very  ingenious 
process,  by  means  of  ether.  Gold  is  dissolved  in  nitro-muiiatic  acid,  and  a  quantity 
of  ether  is  added^  and  the  mixture  shaken.  The  ether  will  then  take  the  gold  from  the 
acid,  and  an  ethereal  solution  of  gold  will  be  produced,  which  is  separated,  and  applied 
to  the  surface  of  the  steel  by  a  camel's  hair  pencil ;  the  ether  will  evaporate,  leaving 
the  gold  on  the  surface  of  the  steel.  The  metal  is  then  heated,  and  the  gold  burnished. 
In  this  way  sword  blades  are  ornamented.  Instead  of  ether  the  essential  oils  may  be 
used. 

1390.  MakiMg  gilded  trinkets  is  now  brought  to  suck  perfection,  particularly  at  Birming- 
ham, that  the  use  of  real  gold  is  very  much  diminished.  The  most  elegant  patterns  are 
struck  in  thin  copper,  sometimes  in  London,  and  sent  to  Birmingham  to  be  glided, 
whence  they  return,  so  as  not  to  be  distinguishable,  in  a  general  way,  while  new,  from 
gold,  and,  with  care,  they  will  last  a  considerable  time;  but,  when  the  gilding  does  wear 
off,  the  colour  cannot  be  restored  as  in  jewellers'  gold ;  they  must  be  re-gUded,  which 
is  seldom  or  never  worth  the  while. 

1391.  Lately  a  new  process  has  been  discovered,  by.  which  gilding  may  be  performed  by 
means  of  electrieitu  with  the  greatest  facility,  and  by  which  the  workmen  will  be  freed 
from  the  unhealthiness  attending  the  process  of  amalgamation. 

Electro-gilding  and  plating  is  one  of  the  most  interesting  discoveries  of  the  present 
time.  When  a  current  of  electricity  is  made  to  pass  tl^ough  a  solution  of  a  metallic 
tolt,  the  salt  is  decomposed,  the  metal  passing  to  the  negative,  and  the  acid  or  solvent 
to  the  positive  pole  of  the  galvanic  battery.  By  means  of  this  principle,  it  is  found  pos- 
sible to  coat  a  metal  with  another  by  plunging  it  into  a  solution  of  the  latter,  and  em- 
ploying a  galvanic  apparatus.  Thus  copper,  iron,  and  several  other  metals,  can  be 
coated  with  zinc,  and  likewise  with  silver  and  gold!,  and  that  in  the  most  perfect  man- 
ner. The  advantages  of  electro-gilding  and  plating  are  so  considerable,  that  they  bid 
fair  to  supersede  every  method  hitherto  employed,  and  may  be  seen  by  a  visit  to  the 
dep6t  of  Messrs.  Elkington  and  Barratt,  in  Regent-street,  London. 

1392.  Oold  wire  is,  in  fact,  a  silver  wire  gMe£  It  is  made  as  follows :  A  small,  cylin- 
drical rod  of  silver  is -gilded,  and  afterward  formed  into  wire  by  being  drawn  succes- 
sively through  a  great  number  of  holes  in  a  steel  plate,  each  smaller  than  the  other, 
until  it  becomes  no  thicker  than  a  hair.  This  furnishes  a  remarkable  proof  of  the  duc- 
tility of  gold ;  for,  although  the  wire  is  drawn  out  to  an  amazing  degree  of  fineness,  yet 
it  keeps  firmly  together,  and  the  whole  of  the  silver  remains  perfectly  covered.  When 
it  is  required  to  be  spun  into  cloth,  stuffs,  laces,  dec.,  this  wire  is  flatted  by  steel  rollers. 
Six  feet  of  the  finest  gilded  wire  weighs  only  one  grain ;  and  the  gold  is  not  quite  ^ 
of  the  whole.    A  single  grain  of  gold  is  thus  extended  to  846  feet. 

1393.  Oold  thread  is  this  flatteped  gilded  wire  wrapped  or  laid  over  a  thread  of  yeQow 
silk*  the  circumvolutions  of  the  wire  just  touching  each  other  so  as  to  cover  the  silk 
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•mjieMj.    Some  nuke  «  flattened  wire,  gilded  o: 


in  tbeir  eliiflk,  ud  r 


Scot,  m,— nLTBiiaiTH. 

1894.  Tke  leoyy  of  lihtr  peeonfiu  it  ta  be  muek  ea^lm/td  in  fMndtmrt,  and  tbe  same 
Obaerrsliops  whit^rwere  made  with  rapect  to  tlie  maniifhetarB  of  gold  vg^  aUo  to 
works  in  this  metal.  Ailiclea  which  experience  mneh  weu  are  eametimM,  aod  often 
most  economicaDj,  parcheaed  of  solid  BilTer. 

13ENS.  An  impBrlmt  braiKk  of  Ikt  huinai  of  tkt  gaural  rihti$mitk  ia  the  itiafcrng  of 
.  ailf  GT  ladles,  apoorts,  fortu,  sugar  bippers,  &c.,  which  fonna  an  iodepeodent  branch  of 
trade.  These  articles  are  mostly  manafactured  In  Londoa  by  tnanaal  labotir ;  and,  as 
the  intrinsic  value  of  the  material  constitutes  a  Terr  large  portion  of  the  inice,  tbeT* 
eootd  not  be  sold  at  the  asoal  rate  af  (he  metal,  but  in  eonaeipience  of  tbe  akill  acquired 
hj  men  ciclosiTelj  devoting  themselves  to  this  particular  brancb.  In  the  wholesaltt 
jwiee  of  gold  and  ailver  iJale,  the  workmen'*  wa^  and  tbe  manufaetnrer's  profits  aiw 
combined  in  a  aingls  item,  always  entered  as  "  fuhion ;"  for  instance,  a  doten  of  sO*<er 
teaspoons,  intended  to  sell  for  .£3,  wonld  be  invoiced  tbos — siher  £t9i.  fid.,  doty  Ir.U., 
fashion  I2t.  Of  contse,  while  the  value  of  the  material  and  duty  aie,  in  all  eaaea,  ae- 
oording  to  the  weight  of  the  ariicle  and  the  concnt  price  of  silver,  Um  ami  cbaraod  as 
Ibabion  will  raiy  exceedingly,  according  to  the  qaaotity  and  qnaUty  of  tbe  wuiuimb- 
ahip.  Articles  of  genuine  silver  are  always  stamped  as  aucb ;  bnt  persons  are  ft«- 
qoently  deceived  by  seeing  a  stamp  on  them,  sontewhat  Hmilar,  thoo^  not  idenlieal 
with  tbe  tme  one. 

1396.  ThefoUmang Ualitt  eftlu mtaal artale*  tn  tther  requited  to fhmish  the  taUe ; 


SovpiBdlH, 


18W.  ^.  age  ■ 

ptUern ;  h,  tkrtadUjMlta 
vt  tluU  ptUtrni  i.iaig'i 

1400.  The 
ghcit  ritt  (0 
orin^  other 

1401,  Frentk  , 
method  that  wu  .... 
aialed  in  bnniishiag  down  upon  tha 
heated  Hrflioo  of  copper  or  brai 
ticlea,  after  ther  were  finiabed,  .  . . 
ceaaire  layan  of  leaf  silTer,  irtiieh 
Ihoa  adhered  finnhr  to  the  metal  be- 
neath, and  was  polished  b;  the  ac- 
tion of  the  burniabBr  i  but  thi*  ptw- 
con  waa  tedious,  and  it  poaaeaaed 
little  pemwnenee,  from  the  thlooeaa 
of  the  leaTea  ;    nor  could  the  join- 
inga  of  these  he  always  perfeetlj  oosoealeiL 
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Fifjin. 


1402.  A  much  tuveriar  kind  of  plating  is  now  employed  in  England,  and  was  the  in- 
▼ention  of  a  manufacturer  at  l^eraeld,  where,  and  at  Birminghun,  it  is  practised  to  a 
great  extent. 

By  this  mode  an  ingot  is  formed  of  an  alloy  of  copper  and  brass  with  a  thick  plate  of 
silver  attached  to  it,  and  this  ingot  is  rolled  out  by  a  flatting  mill  to  any  thinness  re* 
quired,  the  silver  continuing  to  cover  every  part  of  the  surface  of  the  extended  sheet. 
Great  care  is  of  course  taken  that  no  imperfections  in  the  silvering  should  happen,  as 
these  could  not  easily  be  remedied.  Heat  being  employed  in  the  process,  the  two  sur- 
faces of  the  silver  and  copper  are  intimately  united  by  fusion,  although  the  temperature 
has  not  been  suflicient  to  melt  the  ingot ;  for  it  is  known  to  chemists  that  an  alloy  of 
two  metals  will  melt  sooner  than  either  of  the  nietals  singly ;  soldering  haa  therefore 
been  unnecessaiy.  These  plated  sheets,  being  now  prepared,  are  cut  and  hammered 
into  ^  the  foims  required,  and  are  stamped,  by  dies  and  punches,  into  a  variety  of 
raised  ornaments,  which  are  connected  together  by  solder  so  as  to  produce  the  various 
articles  to  be  made.  To  strengthen  the  hollow  parts  out  of  sight,  they  are  filled  up 
with  solder,  so  as  to  give  the  whole  the  appearance  and  strength  of  solid  metal.  One 
of  the  most  usual  articles  of  plated  furniture  consists  of  candlesticks ;  and  as  the  busi- 
ness was,  first,  to  imitate  the  forms  of  those  which  were  executed  in  silver,  they  were 
made,  at  first,  with  much  raised  work  that  had  many  points  and  projections.  A  fa- 
vourite fashion  in  these  was  one  of  the  orders  of  architecture ;  but  the  capitals  and 
square  pedestals  of  this,  with  the  various  mouldings,  were  ill  suited  for  plated  metal, 
as  the  silver  soon  wore  oflT  the  prominent  parts,  and  then  they  had  the  shabbiest  ap- 
pearance possible.  This  occasioned  the  manufacturers  to  change  the  designs ;  tiie 
stems  were  made  plainer,  and  the  bases  round  or  oval,  with  other  improvements  mere 

suited  to  the  nature  ot  the  materi- 
al. Still,  plated  metal  did  not  gain 
much  respect  in  the  world  of  luxu- 
ry and  fashion  >ill  the  discovery  of 
making  $ilv€r  edge*,  or  of  executing 
in  soUd  silver  those  parts  which 
projected  most,  and  were  most  lia- 
ble to  wear ;  an  improvement  which 
added'  extremely  to  the  durability 
of  the  imitation.  These  parts  are 
made  of  silver  rolled  out  extremely 
thin,  and  stamped ;  and  after  the 
inner  sides  have  the  hollows  filled 
with  solder,  are  then  bent,  and  at- 
tached to  the  parts  required.  It  is, 
indeed,  surprising  how  long  plated 
articles,  defended  with  silver  on  the  more  exposed  parts,  will  last  when  carefufiy  used. 
Figa.  507,  606,  509  are  examples  of  the  usual  style  of  plated  candlesticks. 

1403.  Whenplaled  good*  come  out  of  the  hands  of  the  toorkman,  the  metal,  though  clean, 
is  of  a  dull  white  colour,  possessing  no  polish  whatever.  The  last  operation  is  the  bur* 
niahing,  which  is  geoerally  performed  by  women.  The  bamishing  tools  are  of  agate,  or 
similar  hard  stones,  with  smaller  ones  of  hardened  steel.  Should  any  accident  occur 
to  lay  bare  the  copper  in  any  particular  spot,  or  should  the  working  up  by  the  hammer 
of  any  latent  blister  in  the  metal  produce  a  similar  defonnity,  the  workman  has  a  rem- 
edy in  the  French  plating.  Having  scraped  or  scoured  the  place  quite  clean,  and  per- 
haps matted  or  roughed  it  a  little  with  a  tool,  ho  places  upon  it  apiece  of  silver  reduced 
to  the  thinness  of  foil,  and  well  cleaned :  holding  the  article  over  a  charcoal  fire,  and 
directing  the  heat  to  the  part  to  be  mended,  he  sufiers  it  to  become  just  red  hot,  upon 
which  he  instantly  applies  a  burnisher  to  the  patch  and  rube  it  for  a  few  minutes,  when 
it  will  be  found  to  adhere  so  completely  that  no  subsequent  operation  of  hammering  or 
otherwise  will  remove  it.  It  is  to  the  burnishing  of  plate  that  it  is  indebted  for  that  rich, 
lustrous  appearance  so  peculiar  to  the  precious  metals.  In  some  silver  articles  there 
are  parts  represented  in  matted  or  dead  work  of  a  fine  white  ground,  and  producing  a 
pleasing  effect  when  contrasted  with  the  burnished  portions.  This  effect  of  matting  is 
produced  by  covering  the  subject  with  a  coat  of  pulverized  charcoal  and  saltpetre,  and 
often  heatinff  it  until  red  hot  over  a  charcoal  fire,  quenching  it  in  a  pickle  of  sal  enixon. 
In  some  of  the  vexy  rich  and  massy  pieces  of  plate,  the  figures,  instead  of  being  stamped 
and  embossed  in  sheet  metal,  are  cast  from  designs  modelled  expressly  by  celebrated 
artists  in  wax,  and  copied  in  plaster  of  Paris.  The  London  gold  and  silver-smiths 
sometimes  employ  first-rate  talent  in  this  way. 

1404.  When  plated  gooda  are  to  be  engraved,  it  is  evident  that,  as  the  depth  of  the  en- 
graved lines  would  cut  through  the  plaiting  and  expose  the  copper,  it  is  necessary  to 
let  in  a  thin  plate  of  silver  at  the  part  where  the  engraving  is  required ;  but  this  is  done 
so  ingeniously  that  the  joining  is  not  seen. 

1405.  From  this  deachption  of  plated  articlea  may  be  perceived  the  great  necessity  there 
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is  for  EToiding  kdj  circumstancea  in  cleaning  thsm  that  should  scratch  or  nih  off  the 
silvering,  which  is  eirtremely  thin,  not  equal  to  the  finest  graved  line. 

1406.  Jt  is  much  to  be  regretted  thai  silver^  tgfueh  is  susceptive  ofsojine  a  poHsh,  and  of 
tohieh  the  lustre  and  the  colour  are  so  beauHfulf  is  so  liable  to  tarnish,  an  effect  which  hap- 
pens to  solid  silver  and  silver  plate  equally.  This  change  is  occasioned  by  the  sulphur 
of  the  sulphuretted  hydrogen  gas,  a  small  quantity  of  which  is  always  present,  more  or 
less,  in  the  atmosphere.  This  sulphur  combines  with  an  extremely  thin  coating  of  the 
external  part  of  the  silver,  thus  forming  sulphuret  of  silver,  a  sul»tance  which  is  of  a 
blackish  brown  hue.  The  tarnish  can  only  be  removed  by  taking  off  the  whole  of  the 
sulphuret  so  formed,  and  therefore  a  considerable  portion  of  the  actual  silver  of  the 
plated  articles  is  destroyed  in  removing  the  tarnish.  It  is  important  to  understand  that 
the  tarnish  is  not  somettiing  added  to  the  metal,  leaving  it  as  before,  but  the  metal  it- 
self changed.  The  thinnest  coating  of  any  substance  which  may  be  easily  removed, 
as  gum  arabic  or  isinglass,  will  prevent  the  tarnishing,  by  keeping  off  the  air  from  the 
surface ;  and  this  may  furnish  a  hint  for  preserving  silver  in  its  original  brightness  when 
it  u  necessary  to  put  it  away  for  any  length  of  time. 

1407.  WhiU  on  the  suhjeet  of  plate,  it  is  necessary  again  to  advert  to  what  has  been 
noticed  in  the  Section  of  **  Materials  of  Furniture,"  under  the  name  of  German  silver  and 
British  pUUCj  respecting  which  the  most  extraordinary  degree  of  puffing  and  quackery 
is  at  present  practised,  and  which  it  is  essential  that  we  should  guard  our  readers  against, 
We  mentioned  that  the  composition  of  these  alloys  is  zinc,  copper,  and  tin,  and  in  one 
called  nickel  siher,  it  is  said  there  is  a  little  nickel,  but  no  silver.  The  manufacturers 
have  the  assurance  to  assert  that  these  alloys  are  quite  equal  to  silver  itself;  but  the 
fact  is,  that  in  their  best  state  they  are  only  equal  to  batUy-cleaned  or  somewhat  tar- 
nished silver,  and  never  equal  the  beauty  of  that  metal,  nor  of  any  metal  properly  plated 
with  silver.  It  is  true  that,  being  solid,  or  the  same  throughout,  they  do  not  show  any 
other  metal  on  the  edges  in  wear,  as  in  the  case  of  copper  plated  with  silver,  and  in 
some  cases,  where  they  are  kept  well  cleaned,  they  have  their  use,  as  far  as  relates 
to  economy.  With  respect  to  their  being  absolutely  free  from  all  deleterious  ingredi- 
ents, we  believe  this  statement  to  be  incorrect,  and  that  the  hardest  and  best  of  them 
will  be  found,  on  analysis,  to  contain  copper,  although  the  quantity  may  be  too  small  to 
cause  any  alarm  as  to  its  use. 

1408.  JSUctrO'plating,  the  new  process  of  silver-plating  by  means  of  the  galvanic  bat- 
tery, we  mentioned  under  **  Gilding,"  and  it  is  applied  wiUi  peculiar  success  to  cover- 
ing articles  with  silver,  so  as  to  equal  the  best  of  the  other  methods  of  plating  in  ap- 
pearance at  least,  and  at  less  ekpense.  This  method  has,  likewise,  this  advantage,  that 
old  plated  articles,  which  have  been  worn  so  that  the  copper  is  exposed,  and  which 
could  not  be  replated  by  any  former  process,  can  by  this  be  restored  to  their  first  ap- 
pearance. This  may  be  easily  understood  by  considering  the  process  of  Sheffield  pla- 
ting, which  is  such  that  the  ornaments  are  forced  up  after  the  plating  is  completed,  and 
therefore  fresh  silver  cannot  be  applied  to  them ;  but  in  the  electro  process,  the  whole, 
ornaments  and  all,  being  merely  plunged  into  the  metallic  solution,  the  most  complica- 
ted enrichments  are  as  easilv  covered  with  silver  as  the  plainest  work.  In  electro-pla- 
ting, new  articles,  instead  of  copper  as  a  ground  to  plate  upon,  a  white,  iqlvery-looking 
alloy  is  employed,  of  the  kind  called  nickel  silver,  or  albata,  which,  firom  its  white  co£ 
our,  does  not  appear  so  much  when  the  edges  are  worn  as  copper.  The  advantages  of 
this  mode  of  plating  are  so  great  that  it  will,  in  all  probability,  efifbct  a  complete  revo- 
lution in  the  art. 

1409.  The  slight  silvering  given  to  certain  arOclest  as  the  faces  of  clocks  and  barom- 
eters, buttons,  and  similar  things,  is  effected  by  dissolving  silver  in  some  acid,  and 
occasioning  a  precipitation  of  it  upon  the  surface  of  the  metal,  which  is  almost  always 
oopper  or  brass.  But  though  some  of  these  modes  of  silveringlook  well  when  burnished, 
they  soon  wear,  from  the  thinness  of  the  coating  of  silver.  The  silvered  faces  of  clocks 
Will  not  bear  cleaning,  and  therefore  they  are  varnished.  A  slight  mode  of  silvering, 
sufficient  for  some  purposes,  as  the  engraved  breast-plates  for  coffins,  is  produced  in 
the  following  manner :  two  parts  of  silver  powder  precipitated  from  a  nitric  solution  of 
common  salt,  one  part  of  alum,  and  two  parts  of  cream  of  tartar.  These  ingredients 
are  made  into  a  sort  of  paste  with  water.  After  cleaning  the  copper  thoroughly,  this 
paste  is  rubbed  upon  it  by  means  of  the  finger  covered  with  soft  leather  or  fine  muslin, 
when  the  piece  is  sufficiently  whitened,  it  may  be  polished  by  the  application  of  a  buff 
powdered  with  calcined  hartshorn  or  a  little  Spanisn  white. 

1410.  The  prodigious  increase  of  the  quantity  of  plate  manufactured  in  England  is  a  stri- 
king proof  of  the  progress  of  luxuiy.  In  1828  (according  to  a  statement  made  by  Mr. 
Huskinson  in  the  House  of  Conunons)  the  essay  duty  on  plate  amounted  to  £105,000 
for  17,790  lbs.  of  gold  and  1,186,973  lbs.  of  silver  manufactured  into  plate  in  one  year. 
This  is  four  times  the  amount  of  the  precious  metals  manufactured  m  France,  and  is 
reckoned  even  equal  to  one  third  of  all  that  is  manufactured  in  Eurone. 

[The  manufacture  of  silver  plate  in  every  variety  of  pattern  and  finish  is  conducted 
in  the  United  States  on  an  extensive  scale,  which  is  annually  increasing.    To  such  pef- 
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fectioft  has  this  art  been  cultivated  iDtAmeriea,  that  very  little  silver  plate  is  now  im* 
ported>  and  of  late  the  patterns  of  table  articles  mtrodooed  by  silversmiths  in  this  coun- 
try have  been  imitated  and  adopted  in  London,  as  superior  in  taste  and  elegance  to 
those  of  British  manufacture. 

The  style  for  silver  cups,  diahes>  and  other  flMhionable  articles  for  table  use,  which 
is  usua^y  known  as  the  sptdre  pattern,  and  by  whioh  they  are  made  to  assume  hexago* 
nal  and  octagonal  fonns,  dec.,  was  first  introduced  at  the  extensive  manufactory  of  Gale, 
Wood,  Sl  Hughes,  of  New^Tork,  who  are  among  the  laigest  houses  in  the  trade  in  this 
countxy,  and  who  are  favourably  known  in  Europe.  This  American  pattern,  a  decided 
improvement  upon  all  the  old  English  styles,  is  now  found  to  grace  the  tables  of  the 
nobility,  and  even  royalty  itself,  in  the  mother^coontiy. 

Silver  spoons,  which  are  Ibund  in  almost  eveiy  family  in  Ameriea,  constitute  an  ar- 
ticte  of  very  extensive  manufacture,  and  some  fourteen  years  since,  Mr.  6^  of  the  firm 
just  named^  invented  and  patented  an  improvement  in  their  manufiMsture,  by  which  they 
can  be  afforded  at  a  jnuoh  lower  prioe  than  foimeriy,  which  has  resulted  in  bringing 
silver  spoons  into  almost  universal  use.  His  patent  is  now  expired,  and  the  improve- 
ment is  in  general  use  both  in  Eompe  and  America. 

The  absence  of  any  general  law  for  ansaying  the  precious  metals  in  tiiis  countiy  is 
lelt  and  deplored  both  by  the  respectable  venders  and  the  purchasers  of  plate.  The 
etamps  usually  found  upon  articles  of  silver  or  gold  are  nothing  more  than  the  initials 
of  the  manufacturer^  and  upon  his  integrity  alone  can  reliance  be  placed  as  to  the  purity 
ef  the  metal,  there  being  no  assay  duty,  nor  sworn  assayer  to  prevent  finauds.  Nor  do  the 
aitaaa^  upon  silver  plate  give  any  indication  of  their  relative  purity,  all  the  degrees  of  al- 
loyed metal  being  stamped  alike.  So  also  with  aitides  manufsetuied  of  gold ;  though 
these  are  often  marked  twents^two  carats  fine,  yet,  when  subjected  to  the  touch-stone,  or 
exposed  to  analysis,  great  frauds  are  often  detected,  and  for  which  there  is  no  legal  rem- 
edy. The  only  safety  for  the  purchaser  in  silver  or  gold  plaie  is  by  selecting  a  manu- 
fiicturer  whose  reputation  affords  a  guarantee  against  vrilfol  deception. 

Whether  the  pciiqy  of  imposing  no  restriction  upon  debasing  the  precious  metals  in 
the  manufacture  and  sale  of  ailver  and  gold  phite  is  wiser  than  the  strict  inquiiy  and 
rigid  examination  by  assayers,  as  in  the  countries  of  the  Old  World,  it  is  perhaps  not 
easy  to  decide.  The  absence  of  legally  appointed  assayers  may  be  compensated  in  part, 
by  both  the  vender  and  purchaser  agreeing  to  subject  the  articles  to  the  examination 
of  some  skilful  artificer  worthy  of  confidence ;  and  hence  there  are  found  in  most  of 
the  American  cities  gentlemen  vriio  devote  themselves  to  the  private  business  of  as- 
saying, whose  certificate  and  stamp  are  sought  by  those  who  are  particular  as  to  the 
purity  of  their  plate. 

The  amount  of  i^ate  manufactoxed  hi  this  countxy  fbr  home  consumption  and  expor- 
tation is  veiy  laige,  but  there  being  no  assay  duly,  it  in  hnpracticable  to  ascertain  its  ex- 
tent with  ai^  degree  of  accuracy.  Hence  no  comparison  can  be  institirted  with  the 
amount  manufactared  in  other  countries. 

Silver  plating  is  not  practised  in  Ameriea  to  any  great  extent,  for  the  maiket  is  well 
supplied  with  silver  plated  ware  from  the  manufactories  of  Birmingham  and  Sheffield, 
which  are  sold  here  cheaper  than  they  could  be  mada  The  new  arts  of  electro-plating 
and  gilding  have  been  introduced,  but  are  not  Iftely  to  come  into  general  use.]   - 


CHAPTER  XVHI. 

ON  CUTUEXr. 

UvDia  the  head  of  eutlsiy  are  comprised  all  cutting  instruments  of  iron  or  steel,  as 
knives  and  forks,  scissors,  raiors,  dus. 

SnoT,  L^— xnrvas  aud  roao,  vnm  vabioos  oumite  anraonnNn. 

1411.  So  familiar  are  we  at  present  vrith  the  use  of  knives,  forks,  and  other  imple- 
ments fbr  cutting  up  and  asststfaig  us  to  eat  our  fixid,  that  many  persons  have  little  idea 
how  modem  are  these  inventions ;  and  it  is  curious  to  contemplate  what  must  have  been 
the  conditioni  of  society  before  th^  were  in  common  use.  The  histoiy  of  knives  and  forks 
alone  vroidd  furnish  matter  finr  an  interesting  essay ;  ^^  can  only  touch  upon  a  few 
points  that  may  tend  to  fix  in  the  mind  the  relative  importance  of  this  portion  of  domes- 
tic fhrniture.  If  we  look  to  those  insulated  tribes,  now  few  in  number,  that  have  not  yet 
acquired  the  use  of  metals,  we  perceive  that  their  knives  are  fonned  of  sharp  siHinters 
of  certain  stones,  and  of  shells.  Selected  splinters  of  fiint,  and  particularly  of  obsidian, 
have  sharp  edgea ;  and,  vrhen  fixed  in  hancBes,  make  cutting  instruments  much  better 
than  might  be  supposed  by  those  who  have  not  aeen  them ;  they  are,  however,  very  far 
inferior  to  those  of  iron  in  point  of  strength  and  durability,  being  extremely  brittle,  and 
incapable  of  being  sharpened— for  it  is  only  the  natural  thin  edges  of  the  splinter  that 
win  serve  to  cnt.    These  were  the  sole  cutting  instruments  in  possession  of  the  i&- 


ON  cvriAir.  848 

habitants  of  the  nnmeroas  ialanda  in  the  Pacific  Ocean  previonaly  to  their  cUscotery ; 
and  irom  the  remains  of  spear  heads,  called  CeUtt  made  of  flint,  dug  up  in  Britain,  the 
aborigines,  whoever  they  were,  had  not,  in  all  probability,  the  use  of  iron. 

U13.  Mm,  tUhougk  the  besi  maUrUd  JUied  far  tkc  fwrpow  of  making  Ufe  tooUf  and  now 
the  ckaaf€9t  and  mott  abundant  of  the  miiaUf  \oa$  not  the  fret  emvloyed.  It  is  never  found 
in  the  earth  in  its  metallic  state,  like  some  other  metals,  as  gold,  silver,  and  copper,  and 
the  art  of  extraoCing  it  ftom  its  ores  is  one  that  supposes  a  considerable  advance  in 
civilisation.  Copper,  hardened  by  tiny  and  various  other  kinds  of  brass  and  bronze,  ap* 
pear  to  have  been  the  materials  of  which  all  the  warlike  weapons  and  instruments  for 
domestic  purposes  among  the  most  ancient  Greeks  were  ibnned«  In  the  description  of 
the  Trojan  war  by  Homer,  no  mention  is  made  of  iron  or  steel ;  but  the  swordis  jave- 
lins, and  armour  were  of  brass ;  and  it  has  hence  been  doubted  whether  iron  was  known 
in  Oieeoe  at  that  period.  We  find,  however,  that  the  Romans  were,  from  the  first,  not 
only  poMeesed  of  iron,  but  that  they  at  an  early  time  made  knives  of  that  metal  for 
carving  their  meat,  and  among  them  the  ofik»  of  domestic  carver  existed  in  great  fam- 
ilies  as  in  later  times. 

1418.  Among  modem  natUme,  England  eeeme  to  have  been  pre-eminent  in  the  manufac- 
ture of  knives,  and  though  previoouy  to  the  reign  of  Elizabeth  many  were  imported,  yet 
then  London  was  the  place  where  the  best  outleiy  was  made,  although  some  other  towns, 
as  Shield,  Woodstock,  and  Salisbury,  were  its  rivals.  The  most  ancient  kind  of 
knives  were  of  the  sort  called  caee  kniaee,  having  the  blade  stuck  in  the  handle  like  desk 
penknives,  and  whi<^  require  to  be  kept  in  a  sheath.  Ckwrse  knives  of  this  kind,  termed 
ipJIh^i^,  were  manufactured  at  Sheflield  in  1570,  and  were  sold  at  the  low  prioe  of  one 
penny ;  and  at  this  time  and  earlier,  that  town  was  celebrated  for  its  cutlery.  At  what 
date  the  simide  and  emotive  contrivance  was  invented  by  which  knives  are  made  to 
shut,  as  clasp  knives  and  common  penknives,  does  not  appean;  but  they  are  mentioned, 
in  1660,  as  having  handles  of  iron  covered  with  horn,  tortoise-shell,  dec. 

1414.  Forke  are  a  much  later  ntoention  than  kmoee.  According  to  Professor  Beckman« 
they  were  probably  first  used  by  the  Italians  about  the  end  of  the  fifteenth  century. 
They  were  unknown  to  the  ancients,  none  being  met  with  among  the  furniture  of  Her'* 
eulaneum  and  Pompeii ;  and  the  Chinese,  to  this  day,  use  two  small  sticks,  something 
like  a  cedar  pencil,  called  chop  etieke,  for  picking  up  the  morsels  of  meat  from  the  plate. 
Before  the  use  of  forks  in  Eun^  the  fingers  were  often  made  to  perform  the  service 
now  rendered  by  them  so  much  more  readily,  as  well  as  decorously.  The  use  of  forks 
was,  at  first,  considered  by  many  en  unnecessary  luxury,  and  as  such  they  were  forbid- 
den in  certain  convents.  At  first  they  had  only  two  prongs  of  iron,  but  now  have  fre- 
quently three,  and  in  a  certain  kind  derived  from  the  French,  called  epoon  forke,  they 
have  four  or  five  prongs,  and  these  are  always  of  sdver.  The  first  necessity  for  the  use 
of  a  Ibfk  would  probably  be  felt  by  the  carver,  and  the  oldest  carving  ibik  known,  be- 
longing to  Henry  IV .  of  France,  is  still  preserved  in  the  castle  of  Pan.  It  is  of  steel, 
has  two  prongs,  and  is  of  length  and  strength  sufficient  to  secure  a  baron  of  beef. 

1415.  The  earlieet  dietinct  mention  of  the  eetabUehed  nee  of  forke  oocnrs  in  a  curious 
passage  of  Coiyatea'  **  Crudities,"  a  singular  book  of  travels  pubhshed  in  1611.  The 
author  says,  "  Hero  I  will  mention  a  thmg  that  might  have  been  spoken  of  beforo  in 
the  diBcourse  of  the  first  Italian  towns ;  I  observed  a  custom  in  all  these  Italian  cities 
and  towns  through  which  I  passed  that  is  not  used  in  any  other  country  that  I  saw  in 
my  travels,  neither  do  I  think  that  any  other  nation  of  Christendom  doth  use  it,  but  only 
Italy.  The  Italians,  and  also  most  strangers  that  are  cormorant  in  Italy,  do  always,  at 
their  meals,  use  a  little  fork  when  they  cut  their  ipeat.  For  while  with  their  Haaife, 
which  they  hold  wiUi  one  hand,  they  cut  the  meat  out  of  the  dish,  they  fasten  their 
finrkst  which  they  hoM  in  the  other  hand,  upon  the  same  dish ;  so  that  whosoever  he  be 
that,  sitting  in  the  company  of  any  others  at  meals,  should  unadvisedly  touch  the  dish 
of  meat  with  his  fingersi  from  which  all  the  table  do  out,  he  will  give  occasion  of  of- 
fence unto  the  company,  inasmuch  as  that  for  his  error  he  shall  be  at  least  browbeaten, 
if  not  reprehended  in  woids.  This  fonn  of  feeding,  I  understand,  is  generally  used  in 
places  of  Italy,  their  forices  being,  for  the  most  part,  made  of  iron  or  stoel,  and  some  of 
ailver,  but  wme  ne  only  used  by  gentlemen.  The  reason  of  this  their  curiosity  is,  be- 
eause  the  Italian  cannot  by  any  means  endure  to  have  his  dish  touched  with  fingers, 
seeing  all  men's  fingers  are  not  alike  dean.  Hereupon  I  myself  thought  good  to  imi^ 
tate  the  Italian  fashion  by  the  forked  cuttmg  of  meat ;  not  only  while  I  was  in  Italy, 
but  idso  in  Germany,  and  oftentimes  in  Eni^and  since  I  came  home ;  being  once  quip- 
ped for  the  frequent  using  of  my  forke  by  a  certain  learned  gentleman,  a  familiar  friend 
of  nine,  one  Mr.  Laurence  Whitaker,  who  in  his  merry  humour  doubted  not  to  can  me 
at  table  /uretfer,  only  fbr  using  a  forke  at  feeding,  but  for  no  other  canse."  It  would 
seem,  from  the  foregoing  passage,  that  for  each  guest  to  put  his  fingers  into  the  dish 
was  no  "  curiosity"  in  England  860  years  ago,  any  more  than  it  is  at  present  in  Turkey 
and  all  parte  of  the  East.  We  read  still  in  the  accounts  by  travellers  of  Arabian  man- 
ners, of  the  hoet  exnressmg  his  attention  to  his  guests  by  helping  them  with  his  fingere 
to  choice  morsels  of  meat,  even  from  his  own  plate. 
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1416.  The  most  oriinary  and  cheapest  tahU  knhes  are  made  of  common  ateel ;  hut  the 
hest  table  knites  are  made  of  shear  steel ;  and  the  words  "  shear  steel"  are  generally 
■tamped  upon  the  hiades.  The  tang,  or  part  that  fpen  into  the  handle,  is  made  of 
iron  welded  to  the  steel  blade,  which»  when  finished  by  the  smith,  is  heated  red-hot, 
and  plunged  into  cold  water  to  harden  it.  It  is  afterward  tempered  down  to  a  bine  col- 
our, and  is  then  ready  for  the  grinder. 

1417.  Forks  are  generally  a  distinct  branch  of  manufacture.  The  prongs  are  first  formed 
by  a  stamp  that  cuts  them  out,  and  they  are  afterward  filed  up,  and  then  hardened  and 
tempered.  The  forks  are  purchased  from  the  fork-makers  by  the  manufacturers  of  ta- 
ole  knives,  who  put  them  into  handles. 

1418.  Handles  of  knives  and  forks  are  made  of  wood,  iToiy,  box,  horn,  silver  plate, 
silver,  Slc.  Stags*  horn  makes  very  durable  handles,  the  surface  of  the  horn  beinff  left 
in  its  natural  state ;  these  are  often  used  for  large  carving  knives.  Handles  made  of 
the  horn  of  the  ox  are  generally  dyed  black,  and  ornamented  with  a  great  variety  of  pat- 
terns, by  means  of  pressing  them  between  two  dies  after  having  been*softened  with 
hot  water.  They  are  liable  to  injury  from  being  dipped  in  hot  water,  as  the  grain  rises, 
and  completely  spoils  their  beauty.  Bone  handles  are  made  of  the  shank  bone  of  the  ox, 
and  the  thickness  of  the  solid  part  of  the  bone  is  never  sufficient  to  make  the  handles 
equally  thick  with  those  of  ivory.  Some  of  the  bones  are  very  dense  and  hard,  but  they 
do  not  keep  their  colour  like  ivory.  To  correct  this  defect,  they  are  sometimes  dyed 
fpreen.  The  best  handles  of  knives  for  common  use  are  made  of  tvory ;  and  the  beauty, 
durabittty,  and  comparative  cheapness  of  the  material  may  wefl  recommend  it  to  those 
respectable  tables  where  silver  is  not  always  used.  Handles  of  voood  are  now  very  little 
used. 

1419.  Handles  of  taUe  knives  are  made  in  two  ways,  either  by  drilling  a  hole  in  the  han- 
dle, and  cementing  into  it  the  tang  of  the  knife,  or  by  making  the  handle  in  two  parts, 
each  6f  which  is  laid  on  the  sides  of  the  tang,  in  that  case  made  fiat,  the  whole  being 
riveted  together  to  form  the  handle ;  this  is  culed  scale  tang.  In  the  first  mode  the  tang 
is  simply  cemented  in  with  melted  resin  mixed  with  fine  ashes,  as  in  the  qase  of  the  best 
ivory  handles,  where  there  is  no  appearance  of  pins  or  rivets ;  or  a  stronger  method  is 
to  drill  a  hole  quite  through  the  handles,  and  to  run  the  tang  through  and  rivet  it  on  the 
opposite  end ;  this  is  called  thorough  tang^  and  is  the  best  for  use,  as  the  blade  then 
rarely  separates  from  the  handle.  There  is  an  improvement  made  lately  called  balance 
knives ;  in  those  the  haft  is  perforated  considerably  deeper  than  is  required  for  the  re- 
ception of  the  tang  of  the  blade,  and  a  piece  of  lead  is  inserted  in  the  bottom  of  the  hole, 
the  blade  having,  at  the  same  time,  a  projecting  shoulder  near  the  handle.  By  this  con- 
trivance the  knife,  when  laid  upon  the  table,  rests  upon  the  handle  and  shoulder,  the 
blade  never  touching  the  cloth,  as  in  common  knives. 

1480.  To  guard  the  hand  against  any  accidental  #/t^  of  the  knife  in  carmng,  modem  canr* 
ing  forks  have  a  very  usefiS  addition,  which  consists  of  a  small  spur  working  upon  a 
spring  in  the  swell  of  the  shank,  and  capable  of  being  thrown  up  at  a  right  angle  with 
the  instrument,  so  as  to  catch  the  knife  should  it  slip. 

1421.  The  blades  of  fruit  hnhes,  instead  of  being  made  of  silver,  are  often  of  steel 
plated  with  silver ;  ana  these,  of  course,  are  much  cheaper.  In  plating  these  the  steel 
knives  are  first  scoured  bright  and  dipped  into  melted  tin,  being,  in  fact,  tinned.  Silver 
foil  is  folded  round  it  and  rubbed  down  close,  and  made  to  adhere  by  passing  a  solder- 
ing iron  over  it ;  after  this  the  whole  is  exposed  to  heat  over  a  clear  fire  to  fiux  the 
tin.  Lastly,  the  surface  is  cleaned  and  polished.  Electro-plating  win  probably  be  a^ 
plied  to  this. 

1422.  Forks  are  now,  at  the  best  tables,  generally  of  sihsr,  except  when  they  are  plated 
on  steel,  which  latter  is  far  preferable  in  appearance  t^  the  British  plate  or  German  sil- 
ver, but  does  not  wear  so  well. 

1423.  Knives  and  forks  are  frequently  too  much  worn  in  the  cleaning  bv  the  common  method, 
A  lathe  and  wheel,  charged  witn  knife-cleaning  composition,  would  insure  a  saving  of 
time  in  the  proportion  of  five-sixths ;  that  is,  an  hour's  work  might  with  this  ma<£ine 
be  dfhe  in  ten  minutes,  and,  if  care  be  used,  with  less  wear. 

1424.  Knife  sharpeners. — Every  person  accustomed  to  carving  most  have  felt,  upon 
occasion,  the  great  inconvenience  of  a  blunt  knife,  and  the  advantage  of  one  that  has  a 
good  edge.  The  common  sted  used  by  the  botchers  is  well  known ;  but  it  is  an  inele- 
gant instrument  to  be  seen  at  table,  and  requires  great  dexterity  to  use  it  effisctually. 

Several  attempts  have  been  made  to  invent  a  method  of 
sharpening  a  knife  expeditiously,  and  without  producing 
any  annoyance. 

1426.  FeltonU  patent  sharpener  consists  of  two  steel  cylin- 
ders, placed  parallel  to  each  other,  and  revolving  upon  their 
axis.   Each  cylinder  has  projecting  rings  of  hard  steel,  the 
edges  of  which  are  grooved  finely.    The  edges  of  the  rings 
_  .  in  the  opposite  cylinders  overlap  each  other  a  little,  as  at 

r^.tiio.         '        ^M-  ^l^t  ^  ^^  i^ngs  of  one  cylinder  falling  between 
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tbom  of  the  other.  If  tl|B  edge  of  a  knife  be  drawn  ttom  hilt  to  point  between  the 
cylinders  at  their  junction,  a  good  edge  will  be  given  to  it  by  the  action  of  the  sharp 
grotfres  on  the  rings,  which  act  like  a  file. 

1436.  We9tby*a  hnjt  tkarpener  differs  from  the  last  in  consiBting  of  two  sets  of  straight 
bars  opening  to  an  angle,  and  having  the  insides  grooved  like  a  file :  the  knife  to  be 
sharpened  is  drawn  between  them,  like  the  last. 

1427.  Scistors. — ^The  beauty  and  elegance  of  polished  steel  is  displayed  to  great  ad- 
vantage in  the  manufacture  of  the  finer  kinds  of  scissors.  These  are  made  of  the  best 
cast  steel,  and  are  very  highly  polished.  Frequently  they  are  curiously  and  beautifully 
ornamented  by  blueing  and  mlding  with  studs  of  gold,  6oo.  Often  the  handles  are  of 
mother-of-pearl.  The  shanks  of  scissors  are  frequently  ornamented  with  rich  open 
work,  or  embossed  figures,  elegantiy  executed.  Some  of  the  filigree  shank  scissors  at 
present  in  fashion  are  wrought  with  great  labour  and  ingenuity,  often  occupying  an  in- 
dustrious workman  two  or  three  weeks  upon  a  single  pair  in  boring  and  filing  out  the 
desigo. 

The  blades  are  made  separatdy,  without  any  regard  to  their  being  in  nairs ;  they  are 
afterward  filed  and  paired.  Very  laige  scissors  have  their  blades  only  of  steel.  Of  late 
vast  numbers  of  scissors  of  low  prices  have  been  made  of  oast  iron  instead  of  oast  steel ; 
and  many  of  them  do  sufficiently  well  for  conmion  purposes,  but  are  not  to  be  depended 
upon  either  in  their  material  or  workmanship. 

1438.  Shears  difiTer  from  scissors  in  being  made  of  one  piece  of  metal  only,  the  two 
blades  being  connected  together  by  a  strong  spring  bent  like  a  bow,  whereas  scissors 
consist  of  two  pieces  of  metal  moving  upon  a  pin  as  a  centre.  The  spring  of  shears 
causes  them  to  open,  and  the  force  of  the  operator  is  only  employed  in  shutting  them 
to  cut.  They  are  used  in  various  operations,  such  as  clipping  the  fleece  from  the  bodies 
of  living  sheep.  We  shall  say  notiiing  of  such  shears  as  are  used  for  dividing  sheets 
and  bars  of  metal,  some  of  which  will  cut  through  a  piece  of  iron  half  an  inch  thick. 

1429.  Penkmhea.-^A  good  penknife  is  an  article  of  such  indispensable  necessity  with 
almost  every  individual  in  civilized  society,  that  it  is  no  wonder  uncommon  pains  have 
been  taken  for  the  attainment  of  perfection  in  its  manufacture.  They  are  nuMie  nearly 
in  the  same  way  as  table  knives,  but  should  be  of  the  best  oast  steel.  Some  are  let 
into  hafts  for  desk  knives ;  others  are  made  to  shut,  as  ch»p  knives ;  and  one,  two, 
three,  or  more  blades  are  included  under  the  same  handle,  even  to  the  knife  with  a  hun- 
dred blades,  which  is  a  mere  curiosity.  Besides  the  goodness  of  the  blade,  something 
depends  upon  the  form  and  size  of  the  handle ;  if  this  be  too  large,  the  knife  will  be 
clumsy  and  unmanageable ;  while,  on  the  other  hand,  if  it  be  too  small,  the  user  will 
want  that  proper  command  of  the  blade  which  is  essential  in  the  dexterous  and  success- 
ftil  cutting  of  a  quill.  In  general,  a  handle  rather  ftiUer  in  the  hand  than  those  of  most 
of  the  fancy  knives  will  be  found  preferable  for  use.  If  the  bUde  be  too  broad,  it  will 
not  efifect  that  graceful  curve  required  in  the  pen ;  and  it  appears  to  be  a  good  way  to 
make  the  under  side  of  the  blade  next  the  pen  a  little  curved  or  rounded,  that  it  may 
turn  easily.  In  the  handles  of  penknives  still  more  scope  is  aflbrded  for  the  exercise 
of  ingenuity  than  in  those  of  table  knives ;  stags*  horn,  blapk  horn,  mottled  or  white 
horn,  tortoise-shell,  mother-of-pearl,  are  the  most  frequent  substances  employed,  and 
endless  are  the  forms  and  modes  of  decoration,  suited  to  all  wants  and  all  prices. 

1480.  The  best  euUery  im  manufactured  in  Londont  chiefly  by  surgical  instrument  ma- 
kers. They  employ  superior  workmen,  and  reject,  during  any  part  of  the  process  of 
the  manufacture,  such  articles  as,  finom  slight  flaws,  cracks,  or  even  any  inferior  quality 
in  the  steel,  may  be  objectionable.  Greater  attention  is  likewise  paid  to  the  quiUity  of 
the  steel,  and  to  the  accuracy  of  hardening  and  tempering  it.  Although  very  many  ex- 
cellent articles  of  this  kind  come  firom  manufactories  in  the  country,  what  is  town- 
made  is  most  to  be  depended  upon. 

SiCT.  II.— OBSlBVATXOirS   ON   SHARPBinNO  CUTTING  INSTSUMSNTJ  IN  OSNZaA.L. 

1481.  After  the  blades  of  cutting  instruments  have  been  formed,  an  edge  must  be 
given  to  them ;  and  the  same  process  must  be  performed,  should  that  edge  have  tieen 
entirely  destroyed  by  use  or  accident.  The  first  operation  is  grinding  by  means  of 
ffrindatones,  coarser  or  finer,  adapted  to  the  nature  of  the  various  articles  to  be  ground. 
Grindstones  are  made  of  ajnit  sandstone,  and  the  best  come  from  Newcastle,  and  fntOL 
Bilston,  in  Stallbrdshire.  The  edge  given  by  the  grindstone  is  exceedingly  rough ;  and 
although  it  may  serve  for  many  coarse  purposes,  it  is  too  uneven  for  the  nice  cutting 
tools,  and  therefore  a  smoother  edge  must  be  obtained  by  a  finer  grindstone,  and  then 
bjr  setting  on  a  hmt.  Hones  are  of  diflfbrent  kinds,  for  grinding  down  quickly,  or  for 
giving  a  very  fine  edge.  Of  the  former  is  the  Turkey  stone,  which  comes  from  Smyr- 
na, much  used  in  shupening  caipenter's  tools ;  as  idso  the  Ayr  stone,  and  a  few  oth- 
ers, found  in  N.  Wales  and  Devonshire.  The  best  hone  we  have  for  giving  a  fine  edge 
to  razors  and  snnllar  instruments  is  the  German  hone,  a  cream-coloured  stone  tlmt 
eomes  from  the  slate  mountains  near  Ratisbon,  in  Germany,  and  is  sent  all  over  Eu- 
rope.   Oil  is  geneFsDy  used  in  setting,  but  those  who  dislike  the  dirt  of  thia  may  oae 
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8oap  and  water  wit|i  the  hone,  whidi  answera  neariy  aa  well  aa  oil,  and  ia  mora  deaoly. 
A  certain  dexterity  is  essential  in  attempting  to  giye  an  edge  on  the  ho«ie,  wfidnh  it 
would  be  vain  to  describe  in  words ;  and  we  would  therefore  reoommend  anyone  wiah- 
ing  to  acquire  the  power  of  setting  their  own  raaoia  or  oUier  tools,  to  see  the  prooeaa 
perfonned  by  one  who  haa  sldlL 

SaOT.  III. — BXXA1K8  ON  POUSHINO  HSTAU. 

1431.*  ThtfuiUnomg  remarks  upon  the  poUahkng  cfmeialt  are  given,  not  so  nroch  from 
their  connexion  with  the  cutler's  business  as  for  their  application  to  Tarions  cases  in 
domestic  economy.  The  polishing  of  metals  dtflbrs  according  to  the  kind  of  metal  and 
the  kind  of  manufacture ;  neyeitheless,  there  are  some  general  principles  to  be  attend- 
ed to  as  being  common  to  all,  of  which  it  may  be  useful  to  have  a  clear  idea.  All  pol- 
iahing  is  begun,  in  the  first  instance,  by  rubbing  down  the  surface  l^  scMne  hard  sub- 
stance that  win  produce  a  number  of  scratdies  in  all  directions,  the  level  of  which  is 
nearly  the  same,  and  which  will  obliterate  the  marks  of  the  file,  scraper,  or  turning  tool 
that  has  been  first  employed.  For  this  purpose  coarse  emery  is  used,  or  pumice  and 
water,  or  sand  and  water,  applied  upon  a  piece  of  soft  wood,  or  of  felt,  sun,  or  some 
similar  material.  When  these  first  coarse  marics  have  been  thus  remoTcd,  they  next 
proceed  to  remore  the  marks  left  by  the  pumice-stone  by  finely  powdered  pumice-stone 
ground  up  with  olive  oil,  or  by  finer  emeiy  and  oil.  In  aome  cases,  certain  poliahing 
stones  are  employed,  as  a  kmd  of  hard  aiate,  uaed  with  water.  To  proceed  with  the 
poliriiing,  still  finer  powders  are  used,  as  Tripoli  and  rotten-stone,  which  is  still  finer, 
and  is  found  asSsj  in  Derbyshire.  Putty  of  tin  and  crocus  martis  are  also  used  for  hi|^ 
degrees  of  polish.  But  the  fact  is,  in  respect  to  polishing,  that  the  whole  process  con* 
sists  merdy  in  removing  coarae  aeratches  by  substituting  those  which  are  finer  and 
finer,  until  they  are  no  longer  visible  to  the  naked  esre ;  and  even  long  after  that,  if  the 
surface  be  examined  by  a  microscope,  it  will  be  seen  that  what  appeared  without  any 
aeratches  is  covered  all  over  with  an  infinity  of  them,  but  so  minute  that  they  require 
a  high  magnifier  to  be  discovered.  The  operator,  therefore,  who  understands  this  prin- 
ciple, wiU  know  how  to  vary  his  polishing  substances  according  to  the  nature  of  the 
article  he  wishes  to  polish.  It  is  quite  evident  that  his  polishing  material  must  be  able 
to  scratch,  in  a  coarser  or  finer  manner,  the  substance  he  is  desirous  of  polishing,  foi 
wearing  down  is  only  efl^ected  by  producing  minute  cuttings  or  scratches.  It  is  evident, 
also,  tlut  great  care  must  be  taken  to  have  the  last  polishing  material  unifonnly  fine, 
for  a  single  grain  or  two  of  any  coarse  substance  mixed  with  it  will  produce  some  visi- 
ble scratches  instead  of  a  perfectly  polished  surface. 

See  remarics  on  polishing  matenals  in  Sect.  XVTI.,  Book  V. ;  the  coarsest  being 
emery,  sand,  glass-pqwr ;  the  next  in  degree,  brickdust,  washed  emery,  Tripdi ;  ana 
the  finest,  rotten-stone,  whiting,  or  chalk,  put^  of  tin,  and  black-llad.  Ofl  is  generally 
used  in  giving  the  highest  degree  of  polish,  and  the  greatest  care  is  necessary  to  pre- 
vent any  of  the  coarser  particles  getting  mixed  with  the  fintahing  powden. 
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SbCT.  I. — COMDITXOH  OP  DOMBtTXO  IBBVARTS. 

148S.  Domutk  urotmU  v  a  tUn  m  toeUty  no  less  esaential  to  its  welfare  and  con- 
venience  than  the  equivalent  in  subsistence  and  money  which,  for  aervioe  done,  that 
daaa  receives,  is  essential  to  the  well-being  of  each  individual  belonging  to  it. 

1438.  In  no  era  of  time,  nor  in  any  state  of  social  lift,  haa  man  been  able  to  dispense 
with  the  aid  of  his  fellow«creaturea  without  losing  ground  in  his  progress  towards  civ- 
ilixation.  Mutual  assistance,  co-operation  among  men,  is  the  impetus  to  social  improve- 
ment, the  promoter  of  social  convenience.  So  great  haa  the  neceaaity  for  it  ever  been, 
that,  in  countriea  and  in  periods  in  which  this  could  not  be  the  efifect  of  mutual  compact, 
the  stronger  members  of  communities  imposed  it  by  force  on  the  weidter ;  and  hence 
the  origin  and  wrongs  of  slavery. 

1484.  Veiy  dififerent  from  slavery  is  the  condition  of  domestic  aervanta  at  the  pres- 
ent time  in  most  parte  of  the  civilised  world.  It  is  respectable  and  creditaUe.  It  has 
ila  ri^ta,  its  privileges,  which  give  it  a  character  of  independence,  notwithstanding 
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the  tenn  "  Benriee'*  attached  to  ft.  Pnhlic  laws  protect  this  class  of  the  British  com- 
munity fh>m  injury  and  oppression,  apd  the  prevalent  domestic  regulations  and  habits 
all  tend  to  secure  to  it  every  requisite  comfort,  and,  even  more,  much  enjoyment.  Tn- 
dependence,  like  happiness,  is  idways  comparative.  There  is  no  class  of  society  but 
has  its  power  "  to  will  and  to  do"  restricted  variously  and  m  different  degrees.  Each 
chiss  and  each  individual  composing  it  is  under  subordination  of  some  kind  or  other ; 
and  each  acquiesces  in  its  necessity,  on  perceiving  it  to  be  based  on  principles  of  gen- 
eral utilitv  and  security.  When  subordination  is  so  based,  society  must  be  both  gen- 
erally and  individually  benefited.  Without  it,  what  would  be  the  state  either  of  public 
or  private  life  1  The  struggles  and  contentions  of  ungovemed  passions,  the  clashings 
of  different  interests,  the  wilfulness  of  the  powerful,  would  assail  and  overcome  all  the 

Suiet  and  peaceiiil  influences  of  domestic  life,  and  be  in  perpetual  opposition  to  the  or- 
er  and  justice  by  which  society  is  held  together. 

1435.  Hardships  and  the  loss  of  independence  cpn  scarcely  be  considered  as  charac- 
terizing, in  this  country  at  least,  the  state  of  domestic  service.  If  deficient  in  personal 
freedom,  it  is  exempt  from  great  anxieties  and  responsibilities ;  and  in  admitting  of 
change  from  one  service  to  another,  it  fetters  no  individual  to  the  permanent  endurance 
of  trials  peculiar  to  any  one  situation.  It  compels  no  one  to  an  undiie  devotion  of  his 
strength,  nor  to  engage  in  any  excess  of  duty  beyond  that  which,  on  entering  a  service, 
he  voluntarily,  and  for  a  stated  compensation,  engages  to  perform.  It  does,  indeed, 
require  from  him  a  diligent  and  a  faithful  attention  to  the  duties  which  he  has 
undertaken ;  a  strict  regard  to  personal  decorum,  and  to  tiie  moral  obligations  of 
temperance  and  honesty.  Trials  of  patience  and  temper  he  may  experience ;  but  not 
in  a  greater  degree,  probably,  than  his  superiors  may  have,  in  their  sphere,  to  en- 
counter. 

1436.  The  prineipal  ofafamify  has  a  rifAit  to  prescribe  certain  rej^ulations  by  which 
his  servants  are  to  govern  themselves.  There  can  be  in  difiTerent  families  no  complete 
uniformity  in  these  domestic  regulations,  while  there  is  neither  uniformity  nor  equality 
in  the  circumstances  and  characters  of  those  who  form*  social  communities :  in  every 
household  some  variations  of  habit  and  custom  must  be  expected ;  and  servants,  enter- 
ing new  situations,  will  be  disappointed  if  they  expect  to  meet  in  each  a  counterpart 
of  those  which  they  had  left.  They  must  conform  to  each  variety,  or  submit  to  the 
penalty  of  frequent  dismissal.  There  can  be  no  proper  notion  of  domestic  subordina- 
tion when  a  servant  permits  himself  to  reproach  his  employer,  and,  which  ia  not  unfre- 
quently  the  case,  with  some  such  expression  as  this :  <*  I  have  never  been  used  to  that,*' 
or,  "  that  work  did  not  belong  to  me  in  my  last  place."  Neither  has  he  any  right  to  ob- 
ject should  his  master  prescribe  the  mode  in  which  he  is  to  perform  his  business ;  and 
be  is  especially  blameable  if,  at  the  same  time,  he  impertinently  retorts, "  I  know  my  bu- 
siness, and  am  not  come  here  to  learn." 

1437.  In  describing  the  course  of  domestic  business,  the  object  herein  is  not  to  mark 
the  limits  of  each  servant's  province,  as  if  he  was  not  subject,  in  the  main,  to  the 
wishes  of  his  master,  or  to  the  convenience  of  the  family  whom  he  serves ;  but  gov- 
erned, as  it  were,  by  prescri[)tive  regulations,  to  which,  as  a  code  of  domestic  la¥rs,  he 
may  appeal  for  his  justification  when  inclined  to  disob^  orders  ^ven  him.  On  the 
contrary,  the  intention  of  this  work  is,  after  setting  forth  the  condition  and  usual  treat- 
ment of  servants,  to  present  a  manual  of  domestic  knowledge  and  of  household  prac- 
tice, to  which  inexperienced  housekeepers  and  servants  may  alike  refer,  when  seeking 
to  know  the  details  in  each  branch  of  household  duty,  and  the  mode  in  which,  in  afl 
general  cases,  household  work  is  distributed  throughout  the  establishment. 

1438.  The  suggestions  and  details  thus  brought  together  may  be  respectively  useAd 
to  master  and  servant,  without  affording  pretext  to  either  fbr  the  omission  of  any  part 
of  their  mutual  obligations,  or  for  any  breach  in  their  mutual  compact. 

SaoT.  n.— QVALmsi  of  sbivaiits. 

1439.  Jn  terwmti,  gtnetallyy  we  look  for  the  essential  qnalitiee  of  integrUy,  tehrietyf 
cUanlinu9,  and  general  propriety  in  numner  and  dre»»t  together  with  the  knowledge  m 
the  duties  in  their  respective  departments  of  household  business  which,  on  being  hired, 
they  professed ;  whence,  besides  these  indispensable  qualities  and  powers,  some  few 
members  of  large  establishments  should,  in  order  to  be  competent  and  eflbetive,  have 
other  distinctive  marks  of  fitness  for  the  ofllce  filled. 

1440.  A  kouMB  Mtewardf  for  instance,  the  chief  member  of  the  establishment,  holdarthe 
most  responsible  of  the  household  offices.  Of  him,  as  the  representative  of  a  hijgher 
domestic  authority,  we  would  remark  that  he  diould,  in  some  measure,  manifest  quidi- 
ties  similar  to  those  possessed  by  him  whom  he  represents.  Any  one  having  authority 
over  others  should  have  eelf-commandt  to  enable  hnn  to  meet,  without  forgetting  him- 
self, provocations  from  the  unruly  or  insolent  subordinate  members  of  the  establish- 
ment. He  should  possess  jinww««  in  enforcing  all  reasonable  performance  of  duty :  he 
alMHild  \Mfe.nUegrity  beyond  the  powers  of  anv  one  to  induce  him  to  connive  in  devia- 
tions f^om  duty  or  honesty :  with  these  qnalitiee,  he  should  demean  himself  in  aoeh  a 
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manlier  tbatnone  in  the  robordtnate  departments  of  the  house  shoold  be  on  auch  famil- 
iar grounda  with  him  as  to  diminish  his  authority  or  influence  orer  them. 

A  butUr  is  sometimes  similarly  situated  with  the  house  steward,  and  is  hence  caUed 
upon  to  exercise  similar  qualities  with  those  aboye  mentioned. 

1441.  The  htmatkeeper^  whose  place  in  the  female  part  of  an  establishment  is  similar 
to  that  of  the  house  steward  among  the  men  servants,  should  possess  the  obserration 
and  vigilance  of  an  active  mistress  of  a  family.  Her  eye  should  never  be  withdrawn 
firom  the  circle  of  her  duties ;  in  that  she  should  be  ever  ready  to  act  with  the  decision^ 
keenness,  and  interest  of  a  principal,  maintaining  over  the  subordinate  actors  in  it  a 
strict  but  not  severe  superintendence.  Those  whom  she  has  to  direct,  and  to  keep  to 
a  regular  discharge  of  duty,  are  like  children,  requiring  a  firm  mind  to  govern  them,  a 
quick  apprehension  of  their  dispositionst  so  as  to  apply  to  each  an  appropriate  stimulus 
to  good  conduct ;  and  a  kind  disposition,  to  afford  them  comfort  and  consolation  when 
ill  or  in  sorrow.  To  sum  up  the  characteristics  of  a  good  housekeeper,  she  should  dis- 
play a  propriety  of  manner  which  impertinence  would  not  dare  to  attack,  and  an  integ- 
rity of  conduct  which  maUgnity  could  not  impeach. 

1442.  To  Ut€  laiy*a  nutid  and  valet,  both  standing  on  similar  grounds,  prudence  of 
apeech  should  belong.  It  would  secure  them  the  confidence  of  their  employers,  and 
save  them  from  the  inconvenience  and  trouble  in  which  indiscreet  tattling  wouM  in- 
volve them.  Being  more  immediately  about  the  person  of  those  whom  they  serve  than 
others  of  the  establishment,  they  have  opportunities  of  hearing  opinions  of  persons  and 
circumstances,  hastily  and  unguardedly  expressed,  which,  if  repeated,  might  be  mis- 
chievous, especially  if  told  inaccurately,  or  with  exaggerations.  In  these  two  members 
of  the  establishment,  it  is  also  apparent  that  uniform  neatness  and  cleanliness  of  per- 
son, with  order  in  their  habits,  and  the  power  of  controlling  their  tempers,  are  requisite 
qualities. 

1443.  0/  the  head  mtree,  the  qualifications  which  appear  to  be  requisite  or  desirable 
are  so  numerous  as  scarcely  to  be  found  united  in  one  individual,  ritness  for  the  im- 
portant office  of  nurse  must  be* found  in  an  union  of  qualities  and  powers,  both  natural 
and  acquired. 

1444.  In  pereon  a  nurse  should  have  no  striking  peculiarity  or  deformity.  No  habitu- 
al tricks  with  the  features,  such  as  squinting  or  grimaces ;  no  defect  in  the  articulation, 
such  as  liapinjg  and  stammering  ;  no  singularity  or  vulgarity  in  the  tone  or  accent ;  for 
such  peculiarities  always  bring  into  exercise  the  imitative  propensities  of  childhood.  In  ' 
etature  the  middle  size  is,  for  a  nurse,  preferable  to  either  extreme  of  tall  or  short ;  the 
one  often  causing  deficiency  in  activity,  the  other  in  muscular  power.  The  comtituticn 
of  a  nurse  maid  should  be  sound.  Tendencies  to  humours  of  any  kind,  to  consumption* 
to  rheumatism,  or  even  being  liable  to  frequent  headaches,  would  detract  from  the  per- 
sonal fitness  of  an  individual  for  the  duties  of  the  nursery.  In  age  the  nurse  shoula  be 
neither  very  old,  nor  very  young  ;  were  she  old,  she  might  possibly  be  very  deficient  in 
activity  and  temper ;  were  ahe  too^oung,  she  might  want  consideration  and  judgment 
In  diepoeition  she  should  be  cheerfiU,  even  to  liveliness,  yet,  withal,  gentle.  Boisterous 
gayety  in  the  nurse  would  be  almost  as  injurious  to  her  infant  charges  as  a  temper  of 
irritability  and  violence.  In  the  situation  and  duties  of  a  nurse  there  is  much  to  tnr 
the  temper ;  and  it  is  not  reasonable  to  expect  that  it  should  be  always  unrufiSed ;  stiu, 
no  one  is  fit  for  the  charge  of  children  who  cannot  control  in  herself  any  violent  ex- 
pression  of  irritation. 

1446.  In  personal  hahiu  the  nurse  should  be  scrupulously  correct.  Cleanliness  and 
neatness  are  not  to  be  dispensed  with  in  the  individual  who  is  to  lay  the  foundation  of 
good  habits  in  the  objects  of  her  superintendence.  Deficiency  in  such  habits  can,  in 
her,  only  arise  from  indolence ;  and  if  this  defect  be  iiysulcated  in  childhood,  by  the 
force  of  her  example,  it  may,  being  the  j)arent  of  so  many  other  vices,  blight  the  prom- 
ise given  in  the  first  years  of  life  of  the  exercise  of  future  mental  vigour. 

1446.  But,  after  all,  no  personal  nor  acquired  qualification  in  the  nurse  can  be  put  in 
competition  with  the  all-important  requisite  of  vigorous,  effective,  and  virtuoua  princi- 
plea.  Neither  deformity  in  person  nor  singularity  of  speech  or  deportment  can  mflict, 
on  an  infant  generation,  an  injury  equal  to  that  which  a  vicious  influence  in  the  nursery 
can  effect.  Tho  arts  of  deception  and  craft  manifested  there  have  often  sapped  the  in- 
genuonanesa  of  the  most  guileless  nature  that  childhood  had  ever  evinced.  Such  evil 
once  effected,  and  thus  early  in  life,  aU  hope  of  honour  and  integrity  being  manifested 
in  manhood  must  be  abandoned. 

1447.  A  head  nurse,  besides  being  herself  scrupulously  upright  in  conduct,  should  be 
acutely  idive  to  all  habitual  deviations  from  rectitude  in  the  conduct  of  those  employed 
as  her  nursery  assistanta.  Should  their  faults,  after  a  fair  trial  on  her  part,  prove  in- 
oorrigible,  she  should  not  from  false  feeling  screen  them  from  detection,  but,  rather, 
should  openly  and  decidedly  make  them  known  to  those  authorized  to  dismiss  them 
Their  occasional  omissions  of  duty,  together  with  many  of  the  inadvertent  errors  of 
youth,  may,  and  ought  to  be  treated  leniently,  if  not  entirely  overlooked ;  but  any  sys 
tematic  deception,  habitual  indolence,  and  violence  of  temper,  any  one  of  which  defects 
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would  render  their  example  dangerous  in  the  nursery,  it  is  her  decided  and  peremptbiy 
duty  to  expose.  If  her  employers  retain  them  after  knowing  their  defects,  her  respon- 
sibility as  regards  them  ceases,  but  as  long  as  she  conceals  their  misdemeanors,  she 
makes  herseU^  answerable  for  the  consequences.  Let  her  kpep  always  in  mind,  that 
although  the  conduct  of  a  junior  servant  may  not  be  as  well  regulated  as  that  of  one 
who  has  passed  through  the  discipline  of  years,  yet  that  it  is  part  of  her  duty  to  see 
that  no  one  oyer  whom  she  has  authority  neglects  to  perform  her  share  of  work  with 
neatness,  cleanliness,  activity,  and  good  humour,  nor  sets  any  evil  example  before  those 
whose  infant  propensities  would  render  ready  imitators.  A  nurse  who  acts  thus  would 
be  entitled  to  no  common  share  of  respect  and  gratitude  from  her  employers. 

1448.  Fool  ley. — Of  all  the  subordinate  members  of  an  estabHshment^  such  as  foot 
boy,  scullion,  ^.,  the  good  qualities  to  be  sought  for  in  them  are  of  an  invariable  na- 
ture. No  one  would,  knowingly,  engage  in  their  service  those  whose  characters  could 
not  stand  a  strict  investigation  as  to  honesty,  sobriety,  cleanliness,  activity,  and  civility. 
Possessing  these  qualities,  the  duties  of  these  inferior  members  of  establishments  are 
so  much  under  the  superintendence  of  those  above  them  among  the  household  that 
they  are  on  the  footing  of  learners  rather  than  of  able  assiatants  in  domestic  business. 
Their  fitness  for  the  departments  they  fill  must  be  sought  for  more  in  the  qualities  of 
which  they  give  indications,  and  in  their  promise  ta  improve,  than  in  their  efficiency  as 
servants. 

SbCT.  III. — COIKUPT   PBACnCIB   OP    SSRVANTS.  • 

1449.  Corrupt  practice  ofservaniM,  which  are  not  unfrequent,  must  here  be  noticed  as 
warnings  to  their  empI6yers ;  in  whom  such  practices  are  discovered  there  can  be  no 
confidence,  for  they  betray  the  want  of  some  of  those  requisite  qualities  above  enumer- 
ated. The  consequences  of  such  low-minded  trickery  of  which  we  are  about  to  ^eak 
recoil  upon  servants  generally ;  the  good  sufifer  with  the  bad. 

In  a  hoQiehold,  oTeiy  initanoe  of  pilferlRg  and  trickery,  aecnmulmtaa  odiam  on  th«  whole  daaa,  and  maket  it 
individoaUy  watched  aad  ■oipecled.  The  prevailiaff  ba^  opinion  of  eerfanta  inllicta,  too,  an  ii^iuy  on  the  em-, 
plojer  and  the  employed ;  aanepiciooe  temper  being  aa  unfavourable  to  the  character  of  the  <»ic  an  to  live  eaflpect- 
ed  ii  to  that  of  the  other.  Yet  that  there  is  ■nfficieut  ground  for  suapicion  mneC  be  allowed.  It  ia  eveij  day 
acluiowledged  that  one  of  the  main  anxietiea  of  housekeeping  is  the  apprsheosion  of  the  dishonesty  of  those 
who  are  under  our  roof  and  receivtMr  bread  from  our  hands ;  it  is  this  insecurity  which  often  destroy*  cepose, 
and  undermines  a  generous  and  conmting  temper.  Were  the  depredations  of  a  description  to  be  easily  deteot- 
ed,  tho  annoyance  would  be  of  leas  moment ;  but  they  are  usually  so  systematically  small  as  to  defy  the  strict- 
est scrutiny  to  discover,  and  yet  ao  uniformly  carried  on  aa  to  be  in  the  end  incalculably  great. 

1450.  Of  these  jiradicex,  that  of  eotmivance  with  the  aervants  of  the  tradeapeojple  employed  by  a  family  is 
one  necesaary  to  be  known,  aa  the  remedy  is  evident,  provided  the  practice  be  coamied  to  the  aervants,  and  not 
to  the  tradesnaen  themselves.  It  is  that  of  entering  into  the  books  more  goods  and  articlea  of  food  than  are 
brought  into  the  house,  the  amount  of  which  is  divided  between  the  ooolu  and  the  agents  employed  by  the 
tradespeople  to  convey  their  commodities  from  their  shops  to  their  customers.  So  prevaJent  has  this  malprac- 
tice been  as  to  give  origin  to  slang  epithets;  for  instance,  ihe  loaves  added  to  the  amount  v£  thoae  actually 
taken  into  a  hoose  are  ctuled  dead  mea*t  laattes. 

1451.  It  must,  however,  be  remembered,  that  if  the  payment  of  the  baker*s  bill  be  not  settled  between  theae 
dishonest  parties,  they  can  derive  no  advantage  from  the  (nod,  and  will  therefore  have  no  inducement  to  prao- 
tioe  it«  unleaa  the  baker  himself  also  connives. 

1453.  Against  oooka,  chargea  have  been  often  substantiated  of  other  ways  of  disposing  of  the  provisians  of 
families  which  they  serve.  It  is  indisputable  that  a  traffic  ia  carried  on  by  many  cooks  with  their  own  needy 
connexions ;  and  from  the  discoveries  which  have  been  frequently  made  faias  arisen  the  rale  of  ezclnsion  from 
every  house  of  the  friends  and  relatives  of  servants  in  the  metropolis:  an  indispenaable  restrictioo,  nnleu  the 
friends  are  almost  as  well  known  to  the  family  aa  the  aervanta  themselvea.  In  all  great  towns  petty  dcpfcdar 
tors  hava  ao  many  meuis  of  evading  diatsoverr  aa  to  reader  them  the  more  dangBrons.    . 

1453.  /»  pa^iag  biOe^  diahonest  servanta  find  another  means  of  emolument  to  themselves  at  their  employ- 
era*  cost ;  and  m  which  the  tradespeople  certainly  do  connive,  probably  for  the  object  of  keeping  in  favour  with 
thoee  who,  if  so  diapoaed,  might  injure  them  with  their  cuatomers.  It  ia  no  uncommon  practice  for  a  cook,  on 
entering  a  new  aervioe,  to  make  terms  for  herself  with  the  tradespeople  of  the  fiunily,  snd  if  they  prove  un- 
bendingly honest,  she  has  ao  resource  but  to  decry  their  goods,  and  thus  lessening  their  estimation  with  their 
customers,  induce  them  to  deal  elsewhere,  and  perhaps  with  pexaons  of  her  own  stamp.  One  of  hor  claims  is 
to  the  odd  pence  and  halfpence  of  each  small  bill,  and  to  the  discount  upon  large  aoeounta.  Ckrietmae-bagee 
an  also  generally  demanded  by  servants  from  tradespeople.  All  these  soorces  of  secret  gain  most,  it  is  ap- 
parent, spring  primarily  from  tae  principals  of  families,  and  not  from  the  tradespeople  who,  in  affixing  a  priee 
to  their  commodities,  must  take  into  account  all  these  drawbenka  upon  them,  or  their  business  could  not  pros- 
per. These  facts  do  not  rest  on  doubtful  authority,  but  are  indisputahle,  uid  illustrate  the  importance  and 
economy  of  the  habit  of  each  principal  aettling  his  own  bills,  and  allovring  his  domestics  to  have  as  little  ooo- 
oem  with  his  tradespeople  as  poesible. 

1454.  7*Ae  honotir  WMch  eermmtn  pretend  to  preserve  among  themselves,  and  which  preventa  them  from  ex- 
posing the  frauds  and  misconduct  going  on  among  them,  ia  only  another  name  for  deception  and  diahoneaty. 
An  honesl^minded  eervant  ought  to  diatinguieh  between  the  pettiness  of  tattling  and  the  duty  he  owes  to  hie 
employer  and  himself ;  and  it  shonld  always  be  impressed  on  his  mind  Uiat  to  see  dishonest  practices  and  not 
(o  disclose  them  to  the  injorsd  party,  is  to  participate  in  them.  He  becomes  an  accomplice,  if  he  knows  of 
frauds  and  Ib  silent. 

SbcT.  IV. — ^HODISHOLD   RBOULATIONS. 

141^5.  In  the  following  detaiU  will  be  found  the  regulations,  now  generally,  though  va- 
riously modified,  by  which  the  treatment  of  domestic  servants  is  governed : 

SuBSEOT.  1. — Food  of  Domestic  Servantt. 
1466.  Tkefood  of  domestic  servants  is  uniformly  at  the  cost  of  the  principals  of  fami^ 
lies,  though,  in  different  spheres  and  houses,  there  are  different  modes  of  settling  thia 
part  of  domestic  management.  ^ 


1150  HOUSSBOLD  0SBVANT8,   AKD  THBIE  DOTIEB. 

I4ft7.  Omit  m'  thi  wmtt  gaural  plmm^  ii  to  have  mtals  ftmund  for  tike  bomabnld  diiliaal  froB  thotr  of  di» 
ikmily,  at  ttatod  and  early  hoan,  and  oonaiatiaf  ehieflj  oif  plain  aobetaatial  fare,  with  spedfle  aQc 
beer  and  ale. 

MM.  /n  this  lenafiy,  bvt  only  in  fkmiUei  of  tbe  i&nt  rank  and  greateat  afflnenoe,  tbeiv  are  two 
blae  allowed  in  the  eatobliehnent ;  one  in  the  ateward'a  roomi  for  the  chief  OMBbere  of  the  ttabljahment  ;  Htm 
other  in  the  aerraate'  hall,  for  the  rest  of  the  domeatica. 

1459.  Tkt  aUmmfg  ttMe  haa  been  of  Ute  yeare  leea  Sequent  than  ftnneriT  hk  the  hooeee  of  tte  giaut 
During  the  king  war  of  the  laat  oeatnrf ,  proviaiona  became  ao  iaunoderately  high,  and  eveiy  lozary  ao  hmmenij 
taxed,  aa  to  inanoe,  in  BMSt  hooeee  where  large  eetabliahmeata  were  indiapeuaable,  great  retrench— t 


whatever  way  it  coald  be  effected ;  and  the  firet  atep  taken  by  many  of  the  gentry  waa  the  abolition  oT  ths 
8teward*f  talue,  only  one  general  table  in  the  eerranta*  hall  being  thenceforward  allowed  to  the  eauUiehBABft. 
1400.  Where  the  ateward'a  Uhle  ia  ret  extant  in  the  hooeee  of  the  nobility,  the  hoaeekeejier  and  ' 

oomei 


atewaid  preaide  at  it,  and  none  of  the  doaieataoa  b«t  lady^  maida,  valeta,  bntlera,  and  head  garoenaia, 
nitted  to  it. 

1401.  In  the  honaekeeper^  room,  the  aaaM  party  take  their  bfieaklaat,  tea^  and  eopper,  at  iSbft  laat  of 
the  head  nniae  haa  a  place,  when  ahe  can  leave  tlae  naraery  without  neglecting  bor  chaigaa. 

140S.  Tkt  owalf  in  the  eervania'  ball  are  nanally  annfraneed  to  the  memben  of  the»eatahliahaMnt  by  ftkn 
tinging  of  a  |;reat  beU.  It  ia  ranr  at  8  o'clock  in  the  morning  for  breakfaat,  at  half  peat  I S  or  1  o'clock  for  dianasv 
and  at  8  again  fat  anpper.  In  laige  eotaUiehmenta.  where  many  are  to  be  eerved,  an  boar'a  tame  ia  alWwmd 
for  dinner.  In  eetnblxanmenta  of  amaller  number,  half  an  hoar  ia  allowed  for  dinner,  and  half  an  hoor  idao  fbr 
tan  and  anpper. 

1401.  BrnUtfrntt  ami  tvpptr  for  men  eenrnnta  oonaiat  generally  of  bread  and  cheeee,  oeeaaioBally  of  mnat, 
together  with  a  pint  of  Uwr  to  each.    Generally  apeaking,  wttmt  le  allowed  to  ^atabliahmenti  onlr  once  n  dmy. 

1404.  The  coainmption  of  food  anIBcient  for  eaoi  domeatic  baa  been  calcnlated  to  be  at  the  fouowlng 
hnmdfta  -        -- 


AOemmmoe  tf  hnmifta  men  aervnnta,  two4|aartem  loavea  each,  or  8  Ibe.  per  week ;  for  women  aeimnta,  em* 

Sartem,  or  4  Iha.  each  per  week.  AUcmmee  of  bmteJur't  aieef ,  half  a  ponnd  per  bead  for  each  day^  ^onar 
r  femalee ;  three  onarten  of  a  pound  for  men.  AUowamct  of  ekeese,  one  quarter  of  a  pound  per  week  for 
each  individual.  Ammamee  tf  mMtr^  if  freah,  half  a  pound  per  week  for  each  aermnt,  or  if  aalt  butter  \m 
need,  three  quartera  of  a  pound.  AJUmomct  of  tea,  half  a  pound  jmt  monlft  for  eaeh  aerrant.  iillownwct  mf 
fiufiar,  half  a  pound  per  week.  AUtmotteo  ofktor,  tot  the  men,  a  pint  at  each  meni ;  for  the  women  eervantay 
half  a  pint  at  each  meal. 

1466.  Boterd  wagu  are,  in  some  honsea,  gWen  to  seryants  instead  of  food.  Some  re» 
gard  this  mode  aa  economical,  and  aa  diminiabing  the  troulile  of  honaekeeping.  But 
others  consider  it  as  a  mode  Aill  of  temptation  to  petty  thiCTing  in  aerranta  aearcely  to 
be  resisted,  and  hence  its  erils  are  greater  than  its  advantagea. 

1466.  For  seirants  left  in  houses  when  families  are  absent  ftt>m  home,  board  wages 
form  both  a*  proper  and  convenient  mode  of  fulfilling  the  master's  obligation  to  prorlde 
food  for  them. 

Boord  iMtgtM  for  awn  vary,  aooording  to  the  cirramataneea  of  the  fomily  paying  them,  from  twehre  to  ftwrtean 
ahillinga  per  week ;  for  weewn,  fhnn  eight  ahilfinga  to  twelve  per  week.    Servanti  living  on  bomd  wagee  nan- 


ally  club  together,  and  amioint  tbe  cook  of  t^  fomily  to  be  their  caterer ;  or,  in  eome  caaea,  the  oodk  oootracta 
with  the  reat  to  provide  them  at  ao  much  per  head  their  dinnera  and  auppera.  A  third  ammgomomt  ia  eome- 
timet  adopted,  rood  generally  ia  provided  for  the  eetabliahment,  but  money  ia  allowed  each  eervant  to  pro- 
vide for  himaelf  beer,  auaar,  and  tea.  For  httr  the  ellowance  in  money  ia  two  ahillinga  per  week  for  eadi 
man  aervant,  and  one  ihilling  per  we^k  for  each  female  aervant.  For  teo  tmd  ttii^m',  eome  fomiliea  aDow  one 
pound  per  annum  to  each  aervant,  othera  two  pounda.  Cf  tktot  mtodetf  the  vrinetpalt  offnmUUo  adopt  that 
which  to  each  fiynily  reapecti vel  v  appear*  to  be  moat  convenient  or  economical.  Seroamtt  have  no  choice  in  the 
matter,  forther  than  tbatof  decfining  to  eerve  in  fomiliee  vdiere  arrangemente  of  thia  nature  appear  to  them 
objectionable,  m  not  conducted  in  a  manner  likely  to  pnnnoto  their  daily  cumfint. 

1487.  7V  wuab  of  oervmttt  in  email  familiea,  and  of  limited  meana,  generally  take  plnee  immediatoly  after^ 
and  upon  the  remaina  of,  the  fomily  meala.  In  auch  caaea  the  boura  of  the  family  are  early  and  regular,  or  the 
arrangement  would  prove  uncomfortable  and  injuriooa  to  the  health  of  aervanta,  whoae  oanatant  aetirfe  am- 
piloymente  render  regnlari^  in  their  meala  of  great  importance  to  them. 

SusssoT.  S.-->DreM  of  ServanU. 

1468.  The  drcMM  of  men  aerearUe  is  regulated  by  the  style  and  rank  of  the  fbmiliea 
whom  they  serve.  Great  neatness,  and  even  a  gentlemuily  appearance,  are  expected 
at  all  times  in  the  upper  servants,  and  especially  when  in  attendance  on  their  princi- 
pals. Whether  servants  be  in  or  <wf  of  livery,  they  must,  when  attending  at  table,  al- 
ways appear  in  clean  white  cravats,  and  in  white  stockings,  either  of  cotton  or  of  silk. 
Men  servants  out  oflnery  provide  their  own  clothes,  their  wages  being  proportionally 
higher  than  those  of  livery  servants. 

1460.  Lhery,  formerly  the  cavalier*8  badge  of  devotion  to  some  ftir  lady,  whose  Ut- 
ery  he  assumed  at  "  tilt  or  tournament,"  is  at  present  only  a  mark  of  aervice. 

1470.  Livery^in  some  families  of  quality,  is  a  part  of  the  inheritance  handed  down 
to  them  in  succession  from  one  generation  to  another,  and  generally  haa  some  relation 
to  the  colours  of  the  arms.  Of  those  who  have  no  long  line  of  ancestry  to  boast  of» 
the  liveiy  is  often  matter  of  fancy  and  choice  only,  and  is  costly  or  plain,  according  to 
the  style,  fortune,  or  taste  of  each  family,  and  on  whom,  and  not  on  the  aervanta,  the 
charge  of  providing  it  falls. 

1471.  A  livery  consists  of  a  complete  suit  of  clothes.  The  allowaiice  of  suits  in  the 
year  to  each  servant  varies,  in  the  diflTerent  familiea  of  genteel  life,  from  two  to  one 
suit  of  dress  livery,  with  one  suit  of  undress  clothes,  to  be  worn  during  the  hours  of 
work,  or  during  occasional  absences  from  home  of  the  family.  One  hat  each  year  is 
generally  provided  by  the  master ;  but  linen,  gloves,  stockings,  an4  shoes  the  livery 
servant  provides  for  himself  He  also  pays  for  his  own  washing,  with  the  exception 
of  his  linen,  jackets,  and  aprons,  which  are  usually  sent  to  the  laundry  to  be  washed, 
or  with  the  nmiily  linen. 

1471.  At  tablea  where  atvle  ia  kept  up,  aervanta  are  ezpeeled  to  attend  in  aift  atoddnn,  and  with  eitter 
•ilk  or  white  kid  glovef.    Ia  ineh  hooaea  the  wagea  are,  or  ought  to  be,  propoctiaMUyniffh.    Th«  um  «f 
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glovM  im  waitiBf  altabfe  hw  moMMdad  that  of  th«  takto  aapkiB  wnpptd  mad  tba  hand  of  tha  Mrvaat 
jihojnd  in  preMntinf  utielM  to  tluwe  at  table.  Neator  ia  i|moaniioa.  aad  Iom  tnmblaaoBM  to  tha  waitar*  tha 
aaa  of  floTMB^rbo  lagardad  ai  an  improfaoMnt  on  tha  old  railuon ;  bat  it  it  tomewhat  mora  azpanaiTa  to  tha 
avrant. 

147S.  For  tha  voagh  buiiaaw  which  feotBaa  vadaitaka  to  do,  whaa  thay  aatar  fioaiUaa  whaia  oahr  ooa  man 
aarvant  i«  k»pt,  Uia  outstar  uanallT  proTidM  hit  footmaa  with  a  eoaiae  jauat  and  laiya  trowaan.  wnich  corar 
orar  the  whale  of  hit  dr»M.  JacKeu  of  linen,  or  oolonred  eottons,  and  white  aprooh  an  alec  allowod  him,  ia 
.which  he  naj,  withoat  iBpraprietjr,  aaiwer  belle  fa  the  morainf .  In  this  dreee  ha  nraally  parforma  mudi  of 
hie  iBoniing'a  woik,  and  dieeaee  hinaelf  either  befbra  lanehaon,  or  bafoia  the  diaaar  hour. 

1474.  A  eoaekmmt  hae  one  liTory,  alw  two  hate,  aad  two  pain  of  boota,  allowed  hia  aanaalljr,  aad  a  box  coat 
once  in  three  or  four  yean ;  alao  one  or  two  atable  dreeeea,  ooaaiBting  of  romtU,  a  jachet,  a  waiateoat,  and  oaa 
ooMliaaa  froek-<aat. 

1475.  Tk9  wtier  coartaiaw  haa  aaaiir  tha  aaiM  aHowaiMa  of  elothea.  Tt  gntmB  aia  aOowad  yearly  two 
anita  of  UTary  aad  two'  atable  drawee.    To  poatillioiiB  thiaa  oata  of  jafckata  ia  two  yaaia,  aad  a  aap  yearly. 

1476.  The  drus  of  female  servtaUs,  although  usually  left  to  their  own  diaereiion,  may 
be,  and  generally  is,  influenced  by  the  opinion  of  their  employeiB  aa  to  its  auitableneaa 
and  conaistency.  A  mistress  may  require  her  maid  serranta  to  expend  a  portion  of 
their  wages  on  neat  and  creditable  <dothing.  Beyond  thia  she  may  have  no  right  to  in- 
terfere ;  but  by  a  judicious  use  of  her  influence  she  may  restrain  them  fnm  running 
into  extravagance  and  inconsistency  of  dress,  and,  consequentljr,  from  many  errors  into 
which  their  vanity  might  lead  them.  Of  late  years  the  low  price  of  most  of  the  arti- 
cles of  clothing  has  introduced  into  many  classes  a  more  ahowy  atyle  of  dreaa  than  they 
formerly  indulged  in,  and  among  maid  serranta  this  is  particularly  erident. 

1477.  Of  mmhm$9  0f4n$i  all  aanat  approw;  it  ia  incopaittaacy,  ia  point  of  expeaaa,  of  fena,  or  of  aolottr, 
with  the  BMaaa  or  daily  avooatiooa  of  aay  daae  of  aociety,  that  alone  it  cenaarable. 

1478.  In  large  eataWalunenta  of  aenranta  there  are  diSbrent  ranka,  aa  ia  more  feneial  aocie^,  in  which  the 
avocationa  vary,  from  thoee  which  are  laboriooa  to  thoee  oompaiairrely  light  aaid  eaay.  b  the  dieoharge  of 
theaa  diflaimt  amptoynaata,  a  dillaraat  atyle  in  diaae  nay  be  aot  only  admiaaible,  bat  coaaiataat.  Tk&  kmu*- 
kttper  aad  tei^«  aMnd  nay,  with  propriety,  approach  nearer  to  the  atyle  of  dreaa  of  their  enployer  thaa  tha 
Ae«M  auRui,  lemifcy  mmd,  or  andar  tervmis,  thoagh  in  all  the  aame  general  priaeiple  ahoold  be  the  guide. 

1470.  CiMaliaaaff  tf  irtt*,  whatever  may  be  their  employmente,  all  aerraata  ahonld  regaid  aa  one  of  their 
aaeeatial  reqoiaitaa.  In  th*  upper  aervaau  there  can  be  ao  ofaatade  to  ita  ofaaerraaee ;  tha  dificaby  auiy  ba 
greater  with  thoee  who  engage  ia  the  BMtra  laboriooa  datiea  of  deaaiar  a  heooe.  Yet  with  than  madi  da- 
panda  on  habit  and  management  of  their  work.  Some  aerranta  haTo  the  habit  of  getting  throagh  eren  tha 
laaat  cleanly  part  of  their  employmenta  in  a  eompantively  cleanly  manner;  with  ochera  the  reverae  ia  aa  eri- 
daaL  One  aervaat  will  acaroelT  ahow  by  her  dreaa,  another  ecaroaly  hide,  the  aatara  of  her  enploymaata ;  ao 
fiaat  a  difleraaoe  ia  babita  ia  there  evaa  in  thie  one  point. 

1480.  7b  tke  luMt  ^  iu«Une»$  the  aame  remark  will  apply.    Neataeaa  aad  deanlineaa  ma^  iadced  ba  r»- 
garded  aa  inaeparable  oaalitiea,  the  one  being  rarely  fonnid  without  the  other.    The  aame  habit  of  mind  tenda 
to  the  ooltiTatioa  of  beta ;  and  wAere  theee  qoalitiea  are  faand,  then  alao  we  i 
for  a  better  taate,  it  may  be  called,  in  dreaa. 

1481.  To  tkt  lo9e  of  finery  %xt  often  united  babita  of  nntidiaaea  and  nndeanlJneaa.  It  ia  no  ancommon  thing 
to  aee  «2ov<«iMe««  amoogdomeatie  aerranU  in  the  morning  hoara,and  in  the  erentag  a  dreaa  inoonaiatent,  bou 
in  ezpenae  aad  atyle,  with  their  atatioa  and  neana. 

14a.  Infmmkua  nqmring  th*  oitendamet  of  maid  servamto  during  tko  mamiiyr  koara  ia  tha  parloor,  or  at 
the  hooae  door,  the  i^lueai  of  their  momiog  dreea  ia  aa  important  aa  that  of  the  eveatng,  although,  fiaa 
the  dtflorenee  of  thair  emplcTmeat  in  theee  diTiaiona  of  the  day,  a  chaaga  of  draaa  ia  both  allowable  aad  da- 
airable. 

1483.  Jlawi^  ikt  mtidu  ofirtu  which  mnat  ba  regarded  aa  inoonaiatent  with  aay  de|free  of  domeatie  aer- 
Tioa  may  be  enomeratad  ailk  gowna  and  ailk  atoekinga,  blond,  laca,  faathera,  aad  aitifhnal  flowan,  taraoalala, 
ntf^iy^^^  ringa,  and  ear-ringa.  Will  it  be  oooaidered  aa  entering  too  much  into  particnlan  to  OBention  wUh 
oenaure  the  common  mode  with  which  maid  aervanta  dreaa  their  hair  ?  In  the  morning  they  are  diafigurad  with 
tiara  of  carle  in  paper ;  in  the  aftemooa  aometimea  decorated  with  long  pendant  nngleta,  to  inihice  which 
Btoch  time  ia  bealowad  at  night,  when,  if  reat  be  not  needful  to  them,  they  might  be  better  engaged  in  repair^ 
iaf  their  dolhea.  1  aanrant  of  eonreet  taata  ia  draea  weald  aevar  appear  in  ouxl  papera,  nor  keep  her  hair  of 
aaeh  a  leagth  aa  to  require  aiore  thaa  very  ainple  curiiag. 

1484.  T^  outlaY  ia  draaa  the  wayca  of  each  aerrant  ahould  regulate.  Tboae  who  have  low  wagea  will  not, 
if  they  reaaoa  rigntly,  attempt  to  Tie  in  dreae  with  thoee  who  hare  higher  wa^jee.  Pnmrie^aad  pradenoa 
alike  condemn  each  attemnta  in  theai,  aa  much  aa  in  the  wife  aad  daugateia  of  a  aum  or  email  income,  ware 
thay  to  oompate  ia  draaa  with  thoae  of  auperior  meaaa. 

1485.  In  ttrvmtt*  dross  two  thirds  of  tMs  wmges  omht  ahoald  be  apeat.  Tha  reamiader,  left  ia  the  haada  of 
their  prlndpal,  or  placed  in  aaving'a  banka  to  accumulate,  may  proTO  a  meane  of  oomfon  to  them  beyond  oom- 
parieen  greater  than  the  traaaient  pleaanre  which  a  more  eirpenahre  dreea  might  gtre  diem.  In  the  fdlowing 
taUea  wiU  be  found  eatimatOe  auffieiently  accurate  to  ehow,  that  with  judgment  in  the  choice  of  the  nateriala, 
aad  a  proper  anbordination  of  the  inclination  for  dreaa  to  the  meana  for  obtaining  it,  a  third  part,  or  eren  more, 
of  wagee,  may,  in  moat  caaea,  be  untouched,  aad  yet  the  peraonal  appearance  of  the  eerrant  not  neglected 
tharel^,  bat  rathar  improrad,  inaamadi  aa  coaaiatency  in  dreee  ia  alwaya  oaa  of  ita  moot  beooiaing  attribatoa. 

1486.  TahU$  of  maid  tartemis*  dre»$  connatent  with  wagea. 


may  look  for  groattr  consisttncf. 


Tabls  L^Wagit  £7  Is. 

£ 

1  good  eoCtoa  draaa,  at  8d.                     .  0 

t  oommoa  waakiag  gowaa,  at  6d.    .       .  0 

liainga  for  the  dteaaoa   .       .       •       .  0 

4pettiooata 0 

Bodyliaea 0 

SCockia|a  (S  paiia) 0 

If  ualin  lor  c^  and  handkarahiafii         .  0 

Boanet  and  trimmtnn    ....  0 

4  chedsered  apnaa,!  white  ditto  .       .  0 
▲  ahawl 0 

5  paira  of  ahoaa 0 

SpairaofgjovM 0 


a. 

7 
7 
9 
8 
4 

e 

6 
10 

6 
It 
18 

1 
0  10 

dBTS 


d. 
8 
0 
0 
0 
6 
0 
0 
8 
0 
0 
0 
8 
0 


Tablx  n.-~Wagufnm  £IM  Ifa. 

£  s,d 
9  gowna  (making,  *e.)  .  •    1  10    0 

PetticoalB 8  18    0 

Bodyliaea 0   8    0 

4  paira  of  atoekinga  .080 

Apnma 0    7    0 

Capa,  habit  ahirta,  libaa^  aad  gloreo  .10   0 

SboaaaUaadthnniH*        •       •       .10   0 
Shawl 0  1ft    0 

5  paira  of  ahMa                                   .    0  It   0 
~  100 
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HOUSBBOLD  BERVANT8»  AND  TflllB  DUTIB8. 


SuBBKCT.  3. — Cuttoma  and  RtdeM  among  EitahkUhmanU  o/Heuaehold  8er9anU. 

1487.  In  all  large  establishments  of  servants  one  rule  invariably  prevails.  The  men 
and  women  servants,  daring  the  intervals  in  their  empiojrments,  are  never  allowed  to. 
•it  together  in  the  same  room.  Each,  men  and  women,  have  their  respective  places 
of  resort.  At  dinner  and  supper  time  only  do  they  assemble  together.  This  regula- 
tion it  is  the  duty  of  both  the  steward  and  housekeeper  to  see  observed,  as  experi- 
ence has  proved  it  to  be  favourable  both  to  the  morals  of  the  individuals  of  establish- 
ments, and  to  the  proper  fulfilment  of  each  branch  of  household  work. 

1488.  To  the  housekeeper*s  room  lady's  maids  repair  for  breakfast,  tea,  and  supper,  and 
at  all  other  seasons  of  feisure.  Here,  also,  butlers  and  valets  are  admitted  to  tea  and 
breakfast,  but  not  at  other  seasons.  Tke  stiU-room  maid  waits  upon  the  housekeeper 
and  those  in  her  room. 

1489.  The  Mteward'e  or  butler* a  room  i»  the  place  of  resort  for  the  upper  men  servants ; 
and,  in  houses  where  a  second  table  is  still  allowed,  the  dinners  and  suppers  of  the 
chief  members  of  the  establishment  are  served  in  the  steward's  room,  the  steward^s  boy 
waiting  at  table. 

1490.  Tke  etUl-room,  formerly  the  place  in  which  waters  of  various  kinds  were  dis- 
tilled for  domestic  use,  and  where  the  housekeeper  still  prepares  confectionary,  and  all 
the  sweetmeats  requisite  for  desserts,  is  also  the  place  appropriated  to  the  use  of  the 
female  servants  wlio  rank  below  lady's  maids.  In  this  room  they  breakfast  and  have 
tea ;  and  to  this  room,  after  dining  in  the  servants'  hall,  they  withdraw ;  and,  under 
the  superintendence  of  the  housekeeper,  the  housemaids  occupy  themselves  there  in 
repairing  or  making  the  household  linen. 

1491.  The  eervanta^  hail^  in  which  both  men  and  maid  servants  have  dinner  and  sup- 
per, is  also  the  place  to  which  all  the  men  below  the  butler  repair,  when  disengaged 
from  their  several  occupations.  In  this  place  the  kitchen  maid,  and  the  boy  who  cleans 
the  servants'  knives  and  forks,  wait  at  table.  After  each  dinner  and  supper  the  parties 
separate,  and  adjourn,  as  above  mentioned,  to  the  several  places  appointed  for  them. 

1492.  The  nuraeriea  are  the  proper  places  for  those  who  have  the  charge  of  the  chil- 
dren in  them  to  remain  in  during  the  evening.  Their  attention  ought  at  that  period  to 
be  given  to  the  repairing  or  making  of  children*s  clothes.  Nurses  and  under  nurses 
always  have  their  meals  in  the  nursery.  In  some  places  the  head  nurse  has  the  privi- 
lege of  supping  in  the  housekeeper's  room,  provided  all  her  charges  are  well  and  asleep. 


<Mkr  m  igkieh  tht  membtrt  tfa  houttkoU  estMiikauMt  nmk  tkewueUtes. 


Hoaae  stewArd. 
Valet. 
Batler. 
Franoh  oook. 
Footman. 


KSir. 

Under  batler. 
Coachmaa. 
Graoni. 
Steward'!  boy 
Stable  boye. 


Honaekeeper. 
Ladjr't  maid. 
Head  nane. 
Ueadcook. 
Upper  houaemaid. 
StUlmaid. 


woMXir. 

Upper  laniidrjr-iiiaid. 
Dairy-maid. 
Udier  honaemaidf. 
Undfr  laandiy-maid. 
Kitchen-maid. 
Scullion. 


1493.  In  eetabliihments  of  the  highest  rank  there  are  grooms  of  the  chamber  to  be  added  to  the  aboTe  list. 
The  duty  of  these  indindoali  is  to  remain  in  the  ante-room,  ready  to  usher  visiten  into  the  drawing-rooms,  and 
to  snpenntend  the  appropriation  of  the  several  bedrooms,  place,  send  off,  and  receive  the  trunks,  dec,  of  par- 
ties visiting  at  the  house. 

1494.  Jn  eatabliahmenta  where  there  are  neither  steward,  housekeeper,  nor  butler,  the 
cook  presides  at  table,  and  is,  in  some  measure,  regarded  as  responsible  for  decorum 
and  good  order  being  observed  by  all  seated  round  it.  In  such  small  establishmenta 
there  would  be  no  use  for  many  of  the  strict  regulations  which  in  larger  ones  are  essen- 
tial. When  there  is  no  servants'  hall,  the  servants  take  their  meals  in  the  kitchen,  and 
sit  there  also  when  they  are  disengaged  from  their  routine  of  business.  Footmen  have 
their  pantries,  in  which,  if  they  have  nothing  particularly  demanding  their  attention, 
they  can  occupy  themselves  in  reading  and  writing. 

Sub  SECT.  4. — Perqtuailea  of  Servanta. 

1495.  The  perquiaiiea  of  aervanta  are,  in  many  cases,  so  many  encroachments  on  the 
property  of  their  employers,  who  tacitly  allow  them,  while  they,  in  principle,  condemn 
them.  Perquisites  are  among  the  circumstances  which  tend  to  corrupt  the  morals  of 
household  servants,  and  as  such  their  continuance  is  most  objectionable.  At  the  same 
time  it  would  be  difficult  to  eradicate  the  evil,  which  is,  by  prescription,  become  almost 
a  domestic  law.  Why  it  has  so  corrupting  an  influence  among  a  household  it  is  not 
difficult  to  perceive.  It  places  the  interests  of  servants  in  opposition  to  those  of  mas- 
ters. What  is  gain  to  the  one  is  often  loss  to  the  other ;  and  in  taking  only  a  short- 
sighted view  of  his  interest,  a  servant's  integrity  is  not  alvrays  proof  against  the  temp- 
tation of  immediate  gain.  The  barrier  between  honesty  and  dishonesty  being  once 
broken,  who  can  say  how  often  it  will  be  passed  \ 

1490.  Amtmg  the  perfitintUt  the  first  that  may  be  noticed  as  objectionable  is  that  of  vctZv  or  gifts  in  money 
from  visiters  to  servants.  The  custom  is  a  species  of  bribery  for  services  which  ought  to  be  performed  with- 
out it,  and  it  has  a  tendency  to  make  servants  less  attentive  than  they  ought  to  be  towards  such  visiters  as 
cannot  give  them  great  pecuniary  rewards.  Fov  such  gifts  servants  are  seldom  the  richer ;  they  (rflen  employ 
them  in  gratifications  wiiich  it  would  be  better  for  them  to  fongo.    The  ciufoM  is  growing  into  disuse,  tad 
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T«r7  ratpeetabltf  fiiniiliM  nalM  it  om  of  the  tqIm  in  limaff  Huax  Mrmts  thtt  thay  shdl  aeeept  of  no 
■Vfih  riftt,  but  when  ofbred  ahall  inform  the  visiter  that  it  ia  ooatranr  to  the  rale  of  the  hoaae  lo  take  them. 
'  1497.  Ptrmtuitet  of  cooks  consiatT chiefly  in  lirififMM-,  oommonly  culad  **  kitchen  staff."  Thia  peraaiaite  ia 
y^vj  jrenenuly  allowed,  probably  from  the  difficulty  of^keepioff  any  oheck  opon  the  cook's  use  of  it  if  it  were 
not  allowed.  Every  temptation  to  pnrloin  ahonld  be  in  all  housea  aa  much  avoided  as  possible ;  but  in  thia  par- 
ticalar  inatanoe  it  ia  acaroeiy  pnaaible  to  nvoid  it.  If  the  pexqQiaite  be  forbidden,  no  one  can  tell  if  the  cook 
will  not  furtively  aecure  it  to  herself.  If  it  be  allowed  her,  uiother  temptation  asaaila  her ;  thnt  of  obtaining 
aa  much  of  it  as  she  can  by  practicea  mean  and  deapicable.  A  cook  who  gnapa  at  making  much  of  her  drip- 
ping often  over-roasts  joints  of  meat|  br  which  the  fat  ia  melted  into  the  dripping  pan.  She  neither  protecia 
the  &t  fmn  the  fire  by  covering  it  with  paper,  nor  faaates  the  surface  of  the  meat  to  keep  it  moist  and  rich. 
She  trima  from  all  joints  all  external  fat,  to  add  to  hisr  hoards ;  she  uses  for  frying  and  tor  common  pastry  ex- 
pensive materiala,  when  ahe  haa  that  at  hand  which  would  answer  aa  well,  and  would  more  hcaestfy  employ 
the  melted  fat  which  ia  obtained  in  roasting  meat. 

14M.  PermdnUt  of  b¥tkr$t  or  offoUmen  where  hntlcra  are  not  kept,  are  chiefly  the  ends  of  wax  and  mould 
candles ;  and  in  the  dcputment  oltne  oilman'a  book  many  peculationa  are  often  practiaed  undetected. 

1499.  7^  detry  smtd,  if  she  has  charge  of  poultry,  ounsiders  the  feathers,  when  the  poultry  is  killed,  aa  her 
iMiqaisite.  Aa  this  may  be  an  inducement  to  take  proper  care  of  the  poultry,  it  may  not  be  a  privilege  of  so 
injurious  a  nature  aa  thcae  before  noticed. 

SuBticT.  R.-— Hiring  ServqnU, 

1600.  In  hiring  aertanit,  all  will  desire  to  haYO  those  who  have  spent  most  of  their 
years  of  senrice,  and  especially  their  earUest,  in  families  whose  principles,  habits,  and 
general  bearinff  in  their  rank  of  life,  are  of  the  best  and  most  respectable  description. 
It  would  signi^  little  whether  such  families  were  of  high  or  inferior  standing  in  socie- 
ty, provided  their  habits  of  life  enforced  on  all  around  them  the  love  and  practice  of 
neatness,  order,  regularity,  and  cleanliness,  and  the  still  more  essential  qualities  of 
integrity  and  sobriety.  In  hiring  servants,  it  is  also  desirable  to  have  those  whose  im- 
mediate relatives  and  connexions  are  respectable,  however  poor  they  may  be.  Those 
who  hold  their  relatives  and  friends  Ita  respect  will  not  be  indifferent  to  their  own 
characters ;  they  will  desire  to  do  credit  and  not  to  disgrace  an  honest  parentage,  and 
thus  the  pride  of  respectability  will  be  turned  to  its  right  use. 

1501.  7m  regkhtimg  the  conduct  of  servants,  it  is  requisite  that  the  legal  points  in  the  business  should  be 
known.  Indeed,  the  servant,  equally  with  the  master,  ahould  underatand  the  righta  which  are  mutually  pQ»> 
aessed,  and  in  what  respect  the  infMngement  of  these  rights  on  either  part  would  affect  their  contract ;  in 
some  casee  they  would  nnd  themselves  amenable  to  legal  proceas.  Each  party  ahould  know  that  aervants  may 
be  legally  puniahed  for  inacdenoe.  and  for  aaaanltin|  master  or  mistress ;  that  thf  y  may  be  fined  for  dmtkei^ 
MM,  giming,  eurnngf  and  smtmvig  ;  that  if  by  misdemeaaour  they  are  legally  detained  from  their  master's 
house,  tlib  contract  between  them  is  void.  On  the  other  hand,  if  not  chargeable  with  misdemeanour,  the  mas- 
ter cannot  discharge  them  from  his  service  without  paying  them  that  portion  of  the  year'a  vragea  which  was 
agreed  upon  between  them  on  hiring,  or  allowing  them  to  remain  in  hie  aerrioe  for  a  stated  time  after  giving 
them  warning,  unless  the  separation  takea  place  by  mutual  conaent. 

IdOS.  On  ni»  hemd  the  utual  agretwuiU  between  vrineipaU  and  houtekold  »ervan^  is  to  allow  on  each  side  a 
month's  niitice  to  be  given,  or  a  month's  wacea  to  be  paia. 

ISOS.  RegieUr  Qficet,  aometimes  reaoited  to  by  thoee  who  are  aeeking  for  aervanta,  have  not  ofiate  been  in 
much  repute,  because  servants  of  indiilerant  characters  mors  fluently  spply  to  them  for  places  than  those 
of  a  better  description.  In  the  metropolis,  housekeepers  who  are  constantly  engaged  in  buainess  prefer  to  avail 
themselves  of  the  assistance  of  these  offices  in  suiting  themselves  with  servants,  rather  than  to  leave  in  search 
of  them  their  lueiative  employments.  Such  psrsoas,  not  always  requiring  characters  of  those  whom  they  take 
into  their  service,  seldom  give  any  on  parting  with  them,  and  they  reserve  to  themselves  the  power  of  dismiss- 
ing such  servaata  at  a  moment's  warning ;  they,  on  their  part,  oan,  if  their  convenienoe  or  inclination  induce 
them,  leave  their  service  immediately.  Although  the  common  Register  Offices  are  little  esteemed,  there  are 
institutions  of  more  recent  establishment,  which  at  present  bear  a  better  character,  and  are  founded  on  better 
imnciplea.  They  have  for  their  object  the  encouragement  of  respectable  eervants,  aa  well  aa  the  convenienoe 
of  hoosskeepeiB,  and  their  security  from  the  evils  of  disreputable  and  dishonest  inmates.  Servante  whoea 
characters  cannot  bear  the  strictest  investigation  will  acareely  apply  to  auch  inatitatioos  if  the  promises  and 
regulations  of  theee  establiahments  are  obeerved ;  for  they  profess  to  be  so  scrupulously  minute  in  their  inqui- 
ries into  charaetera  aa  to  nreolude  the  neceeaity  of  those  who  are  hiring  from  their  office  taking  any  conoem 
or  trouble  in  the  business  themselves.  Of  these  institutions  there  is  one  called  the  Protectoor,  ami  another  tho 
National  Benevolent  Institution ;  the  former  is  in  Great  Rossel-street,  London,  the  latter  in  Bedford  Row. 

1504.  The  Protector  Institution  profeeses  to  combine  other  advantagee  besides  that  of  suppljing  familiea 
with  aervanta,  the  onljr  object  of  a  oommoo  Regieter  Offioe.  The  oonduotora  of  the  Institution  engage,  by  the 
ptncautions  they  take  in  applying  for  chaiacters,  to  lessen  the  difficultv  of  obtaining  good  and  effiiBient  ser* 
vants.  They  profess  to  admit  of  no  recommendation  from  parties  of  doubtful  estimation,  nor  to  consider  slight, 
eareless,  and  evasive  aaswen  to  their  inquiries  as  satisfactory.  They  endeavour  to  detect  the  finudalent  intuy 
tioss  by  which  characteis  are  obtained,  aad  bjr  a  aealoua  and  rigid  investigatimi  to  secure  tibeir  office  from  tha 
application  of  thoee  servants  whose  conduct  will  not  bear  the  scrutiny. 

Sub  SECT.  6. — Exient  of  EsiMishmeniM  of  Servants. 

1505.  EttoHMmenio  of  oorvants,  considered  acootding  to  their  extent,  may  be  classed  under  the  foOowii^ 


Aa  E»UilkH$kmtmi  of  tko  Firgt 
Rate,  ttuk  as  wtam  he  eanaoMd  foiaiicnen- 
form  ike  kmuoKoUof  a  aoWeaiaw  of  ScuUioiu 
high  rant,  tmmber  from  tmentf  to 
twlaUif-foitr  domutiu. 


WOMIH. 

Housekeeper. 

A  lady's  maid  for  each  grown-up  lady 

of  the  family. 
Cook. 

Upper  housemaid. 
Laundry-maid. 
Under  housemaid. 
Under  InaadiT-aud.  iLady't  ooarhman. 


Kitchen-maid. 

MBR. 


Still-room-maid.  iCooriera-HMtridera. 

Grooms,  in  number  aooovdmg  to  tha 

stud. 
Under    servants  —  Errand    bojs  — 


House-sfeward. 

Groom  of  the  chamber. 

Valet  to  each  gentleman  in  the'fiun- 

ily. 
Man  cook. 
Butler. 

Geatlemaa*s  footman. 
Lady's  footman. 
Under  butler. 
Gentlemaa's  coachman. .. 


Stevraxd's  boy. 

To  this  eetabliehment,  that  of  tha 
nursery  (eee  "Norssry")  may  ba 
added  when  requisite. 

In  an  establishment  of  such  mag* 
nitnde,  the  duties  of  its  members  are 
perfectly  distinct.  Order  and  sub- 
ordination most  neoesaarily  be  main- 
tained in  it,  hj  the  proper  adminia- 
tration  of  the  household  laws,  and 
by  the  observaaca  of  **honaehaid  ct« 
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iqnetto  ^  or  aaattdqr  sad 
iaMMul  of  OQBVOBtonoo  and  ookTor, 
woold  be  fonad  withia  this 
ton  wotUL 

1906.  An  EMttAUikmaa   of  tkt 
SufOmi  Rmte,  tuited  to  ' 
£9000  or  £4liO0  ptr  mm 

woMur. 
BoQMkooiMr. 
I*ady*i  nuid. 
Upper  houeoiAid. 
Cook. 

Laimdrjr-inaid. 
Under  booeemaid. 
Under  laandrj^nudd. 
KHcbea-Buid. 
Scnlljoa. 


Bader. 
Valet. 

TwofootaMB. 
Under  batler. 
Two  ooachmea. 
TwofTOoae. 

la  this  eetabliabment  tbe  batler 
perfonaa  tbe  datiee  of  tbe  boaae- 
ateward  aa  wall  aa  tboae  of  bia  own. 


Upper 
Laai 
Under 
itcbi 

la  tbia  tataWiahiaaat 
tbe  under 
peeled  to  aaaial  tbe 

VBB^tbe 
aad  awiifliBf  daym. 


BaUer. 
PuQCmaa. 
Uader  batler. 


Oroon* 

Tbe  batler  beie  perfi 
tiea  of  tbe  relet,  aa  well 
tbe  bonae  ateward. 


tbe  da- 
tboee 


olFootbor. 


1906.  Am  RttMUkmemi  pf^Ute 
FemrtkRaUffarmctmttt  ' 
U£iaO0pmr 


tfnm£9000ptr 


Hoaaekaeper. 
Cook. 


WOMBM 


1907.  A»  BttaUitkmtni  e/  (A< 
TMrd  Ratt,  tmUd  U  Mooewa  of 
;64000  or  i:t900  par 


Hooaekeeper 

LadT'i 

Cook. 


womir. 


Laaadrj' 

la  tbia  eataUiabaieat  tbe  kooae* 
keeper  ia  expected  to  aaperiatend 
tbe  oooktBf ,  aad  to  aet,  if  leqairad, 
aa  hdy*fe  aaid  alao. 


Batler. 
Footaoaa. 


1900.  Am  EHah 

a«     •^ 

Maf  ^  Of 

F^h  Rate  t  far  m 

WOO 

aw  i/ £1000 

01^  £IW0  ptr  mmm 

%, 

Cook. 

HooaaBMid. 

Under  boaeeaaaid. 

Bxpected  to  a»- 

aiat  tbe  cook  when 

aenriBf  b«r 

dinner. 

One  Butn  aervaat. 

1910.  An   Ena 

luAi 

am  of  tke 
rMa  £700  le 

Sigik  RmU.    Imcm 

■•/ 

XOOOjMT 

Cook. 
Hooaeauud* 


1911.  Am  EtUtmOuMOd  ef  fftc 
S«9enih^tmU,   /BcanM£900«eX«90 


Cook. 


19IS.  Aa  EttmUitkmtnt  of  tkt 
Eighth  Rmtt.    /aeeaMjP00to£S90 

1  BMidaarTaBt. 
Iffiri. 

1919.  Aa  BaiaUlalaMaf  ef  Ma 
JWiaikBale.    Jmmm  X900 1»  £190. 

A  maid  of  an  walk. 

iBOOBee  itiU  leee  will  adaiit  of  a 
fir!  obIji  or  witU  tbe  oocaaional  oaa 
of  a  cbar^woaaan. 


SicT.  y. — ^Dunss  or  mn  sirtaiits. 


SuBtxoT.  1. — Duties  of  the  Houee'eteward. 

1514.  The  house-steward  is  the  representatiTe  of  his  employer  in  all  matters  of  busi- 
ness connected  with  the  house :  he  hires,  discharges,  manages,  and  directs  every  sub« 
ordinate  member  of  the  establishment  of  men  seirants,  with  the  exception  of  the  yalet, 
whose  conduct  and  qualifications  come  more  immediately  under  his  master's  notice, 
and  more  materially  affect  his  comfort  than  those  of  any  other  member  of  the  household. 

1615.  The  steward  purchases  every  article  consumed  in  the  house ;  and  it  is  neces- 
sary for  him  to  have  rery  sufficient  kno^edge  of  the  qualities  of  the  articles  to  be 
bought,  and  the  right  season  for  laying  them  up.  He  should  never  deal  with  any  but 
tradesmen  of  known  probity,  whose  interest  it  is  to  recommend  to  him  only  the  best 
of  their  commodities. 

1516.  Jn  accounts  the  steward  must  be  ready,  though  domestic  bookkeeping,  not  being 
of  a  very  complicated  description,  requires  great  accuracy  rather  than  proficiency  ia 
the  science  of  figures.  It  consists  chiefly  in  keeping  a  strict  account  of  moneys  re- 
ceived and  disbursed.  The  mode  in  which  his  accounts  are  to  be  kept  is  sometimes 
directed  by  his  employer.  If  left  to  his  own  arrangement,  his  desire  should  be  to  ren- 
der them  simple,  or  he  may  give  his  principal  unnecessary  trouble  at  the  periods  of 
their  examination.  Neither  should  he  trust  to  memory,  but  make  instant  memoranda 
of  all  payments  and  receipts ;  nor,  if  he  regard  his  own  interest,  will  he  pay  any  sum 
away  without  demanding  m  return  a  proper  receipt.  By  not  doing  that,  he  may  subject 
his  master  to  the  liability  of  a  second  payment,  and  himself  to  tbe  loss  of  his  situation 
and  character.  All  current  accounts  are  usually  made  up  by  the  steward  half  yearly ; 
and  when  examined  by  his  employer  and  found  to  be  correct,  a  receipt  or  acknowledg- 
ment of  tiieir  accuracy  is  given  him  by  his  master. 

1917.  In  IA«rooaia|ppri{prie<al  to  bia  aae  tbe  ateward  keepa  bia  booka  aad  filea  of  bHla.  Ia  therooaialaobe 
makea  a  point  of  remaining  for  certaia  perioda  eacb  dav,  that  all  the  other  membera  of  tbe  honaebold  maj  flad 
bim  ready  to  bear  their  ooeetioBa  or  eomplaiata.  Tbii'doae,  be  tbea  prooeeda  to  tbe  diSbraal  ottcea  to  aee 
that  in  each  tbe  datiea  of  the  day  are  properly  engafed  in. 

.  The  house-stewardt  in  some  instances,  has  the  general  superintendence  of  the  stables, 
seeing  into  the  fair  and  honest  use  of  hay  and  com ;  but  this  duty  is  usually  performed 
by  the  coachman. 

^Whatever  anpeiinteadenee  or  InToatigation  ia  acoalW  rivaa,  ia  anaUer  eatabliahmeata,  by  tbe  phneipal  hjai- 
aalf,  the  hooaa  rteward  muat  eonaider  himielf  aa  bound  to  do.  Theea  datiee  all  inquired  into,  the  ateward  then 
examinea  into  the  atate  of  the  ^udcr  and  atorea,  aad  preparaa  fer  market.  The  pnrchaaee  are  firen  into  the 
hooaekeepei^B  huid,  who.  after  weighiag  and  examining  them,  giToe  him  in  exchange  Tonohert,  which  ate  af- 
terward oomparad  with  the  tradeaoua'a  aooounta. 

SuBMCT.  S.-— Du/tM  0/the  Vakt. 

1518.  The  valetf  in  small  families,  is  expected  to  assist  as  footman  also ;  but  his  par« 
ticular  province  is  to  attend  exclusively  to  the  personal  accommodation  of  his  master. 
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Upon  him  he  waits  during  all  times  of  dressing  and  undressing ;  brushes,  folds  up  his 
clothes,  or  places  them  in  readiness  for  him.  All  repairs  he  sees  done ;  and  on  puttine 
away  cloth  clothes  into  a  wardrobe,  he  uses  the  precaution  of  covering  them  wiu 
brown  holland  or  linen  wrappers,  to  secure  them  from  dust. 

BooU  and  thoes  (cleaned  by  the  under-footman)  should  be  phused  every  morning  ready 
in  the  dresaing-room.  The  valet  should  see  that  the  housemaid  cleans  the  grate,  lights 
the  fire,  and  sweeps  and  dusts  the  room,  while  he  prepares  the  washing-table  by  fiUing 
the  ewer  with  soft  water,  and  the  carafe  with  Iresh  spring  water,  and  by  putting  in 
their  right  places  basins,  towels,  and  brushes :  hot  water  and  the  shavintf  apparatus 
should  be  at  hand ;  the  linen  and  slippers  airing  at  the  fire;  and  the  rest  of  tbe  apparel 
to  be  worn  hung  across  the  backs  of  chairs,  and  covered  over  with  holland  wrappers. 

1619.  After  the  dreseing  is  oter,  the  valet  should  take  the  earliest  opportunity  of  clean- 
ing and  putting  away  the  razors,  and  everything  which  has  been  used,  in  its  proper 
place.    See  "  Cutlery,"  Chap.  XVIII.,  Bo6k  V. 

1530.  For  w€t  wcrillj^,  wlien  \ub  naator  may  oobm  in  froin  riding,  the  vsbt  thoiild  b«  thnjt  jnjmnd,  by 
hftTing  raady  tke  neMsMry  cbaagvt  of  liara  and  clothing,  and  by  bainf  hiOHwlf  in  waiting,  to  mnore  tha  da^i^ 
elochittf  ,  and  to  pratant  iu  bainy  injnrad  in  tba  dryinf . 

ISSl.  Be/an  ptMing  Amm  woottm  ehtkiMg  to  tht  Jbrt,  it  ahoald  ba  rnbbad  with  a  aponga,  tba  way  of  tba 
nap,  until  tha  amootbaaaa  o<  tk«  aorfaca  ia  raatorad.  If  driad  wilbout  thta  pracantioa,  braabhv  will  not  ba 
aflaetoal  in  iamovinf  tba  hmgbnaaa. 

1SS9.  /n  pnptinttg  forjimnuftf  tha  vrnlat  altooUl  aadaavonr  tb  aaoartain  tba  probabia  tina  of  bia  ■laatai'a 
abianoa,  that  ba  may  oa  abia  to  pjiofida  a  aalBeiancy  of  linen  and  otbar  clotbing .  At  tba  inna  ba  takaa  cbaiga 
of  tbaaa  rappltaa,  and,  aa  at  bona,  plaoaa  aTarytbiar  in  readiaaaa  for  fba  parioda  of  fltaaiiny  and  nndiaaiinf . 
Beaidaa  thia,  if  bia  aaatar  ba  unattandod  by  bia  Ibocmah,  it  ia  bia  da^  to  attand  tb  hia  aeeoounodattoa  ganar- 
aUy,  aa  wall  aa  in  bia  draanpg»roon.  WbanaTor  bia  maater  naada  b»  aarrioaa,  ba  araat  ba  at  hand ;  avan  at 
tabla,  if  nMvre  than  ordinary  attaodanca  be  required,  ha  moat  be  ready  to  wait 

SvBSBCT.  3. — IhUiee  of  the  Builer, 

The  butler  ranks  as  second  in  a  complete  establishment. 

1629.  The  butler  ie  chiefly  responeMe  for  the  management  of  the  wiiu  emd  ale  eeUare,  and 
for  the  direction  of  the  various  repasts  of  the  family. 

15M.  He  ia  alao  raaponaible  for  the  plate,  girinf  it  out  in  due  qnaatitiea  to  tba  under  butler  to  dean.  Bu 
mtrning  dalw  are,  fint,  at  the  bieakfaat  table ;  Mcodd'y,  in  the  wine  and  ale  oaDsra,  in  which  it  ia  probable  he 
nay  have  to  nek,  line,  and  bottle.    TMndly,  be  aeea  that  the  footman,  \    '     '    ' 


nay  have  to  nek,  line,  and  bottle.  TMndly,  he  aeea  that  the  footman,  under  buflor,  and  ateward'a  boy  are 
eneii  engaged  in  hia  nroper  department.  The  inmadiate  auperinlenden^  of  theaa  aarvaata  falla  on  the 
butler,  who  ia  raaponaibla  for  the  propriety,  aeatneaa,  aad  deaaltneai  of  eveiything  at  table,  and  which  can 
-r-     -   .  iitoTdt      '   •  -----  


eid^  be  effected  by  each  department  of  du^  being  properly  fulfiUjMl.  AartAfy,  he  diamae  and  atatiooa  hi  maalf 
ao  aa  to  be  at  band  to  open  dmwinf*roam  and  psrloor  doora  to  all  Tiaitera  or  membera  of  the  family  paning  to 
aad  fro.  At  hmehecm  he  waita,  unattended  by  a  footman,  qnlaae,  company  being  praaant,  tha  aina  oTthe  par^ 
raquirea,  more  aid.  At  Mmtr  mid  tea  ha  alao  attenda ;  and  between  theaa  two  rapaaU  he  anaweia  bella  and 
waita  upon  tbe  company,  while  tha  footman  are  engaged  ia  clearing  away,  and  deanaing  whatever  artadea  ia 
their  departanant  have  been  uaad  at  dinner.  At  Udtime  tk»  kutkr  brings  up  night  eaadles ;  and,  when  tha 
fomibr  and  eompany  are  retired  to  their  roooM,  he  locka  up  tbe  plate,  eeea  that  windowa  aad  doota  are  aeeored, 
and  iirea  left  in  no  tengeroua  atata. 

In  addition  to  these  daily  earee  are  those  of  the  wine  and  ale  cellar ;  the  wine  required 
each  day  he  brings  from  the  cellar  himself  a  short  time  before  dinner ;  decants  it,  and 
keeps  it  under  lock  and  key  till  wanted.  The  servants*  allowances  of  ale  he  draws  him- 
self;  and  at  some  seasons  he  has  to  fine,  bottle,  cork,  seal,  and  place  in  the  bins 
wine  purchased  in  the  wood.  He  has  to  make  regular  entries  in  his  cellar  stock-book 
of  the  number  of  bottles  used,  of  the  age  and  character  of  wines  in  each  bin.  The 
brewing,  racking,  and  bottling  of  ale  and  other  malt  liquors,  belong  also  to  his  depart- 
ment of  duty. 

1686.  The  hutler,  m  ettabliehments  of  second  and  third  rate,  undertakes  some  of  the  du- 
ties of  ^he  house-steward  and  valet,  having,  like  the  former,  to  market,  pay  bills,  and 
to  superintend  all  the  other  departments  of  the  men  servants  as  to  the  daify  peribrm- 
ance  of  the  duties  of  each ;  and,  like  the  latter,  to  give  also  personal  attendance,  at 
stated  seasons,  in  his  master's  dressing-room. 

SoBiBCT.  ^.-^Dutiee  of  the  Man  Cook. 

1686.  The  man  cook  is,  in  this  country,  found  chiefly  in  the  large  establishments  of 
princes  and  noblemen,  or  in  those  of  very  affluent  families.  He  is  also  occasionally  the 
superintendent  of  the  kitchens  belonging  to  public  institutions,  hotels,  clubs,  dec. 

B*  aMAea-eaf  HUt  of  fan,  whioh  are  aometimee  aubraitted  to  the  prindpala  for  approbation.  For  thia  part 
of  hia  duly  it  ia  requidte  that  he  should  be  well  acquainted  with  the  high  eeason  or  every  dish  <a1maet  eveiy 
diah  having  ila  aaaaon),  aad  be  able  to  nerceiva  the  etact  state  of  everything  he  has  to  prepare.  If  be  cannot 
make  a  nod  aeleetioo  of  the  artiolea  which  are  to  be  aubmitted  to  his  skill,  he  will  in  vain  exert  that  akill,  and 
his  employers  will  be  disappointed  iu  tha  result.  No  art  can  give  excellenoe  to  an  inferior  article,  or  restors 
qualities  which  have  been  destrojred  by  natural  ohaogas  in  the  substancoe  themselves.  T%«  sMn  «eeft,  besidee 
superintending  tbe  cooking  generally,  chiefly  prepares  the  rich  stews,  ragouts,  soups,  aad  other  (ttahee  of  a 
complicated  description,  not  understood  by  ordinary  cooks,  whoae  greater  variety  of  business  precludes  their 
attainment  of  the  nigbeat  degree  of  proficiency  in  tha  art.  Exoellance  in  couking  can  only  be  the  result  df 
practice  and  e^rienoe ;  united  to  which,  it  must  be  acknowledged  that  reflection  aad  judgment  are  indispen- 
sable qnalitiee  ia  tbe  character  of  a  cook.  As  in  chemical  experiments  one  successful  result  leads  a  reflective 
nan  to  attempt  othera,  ao,  in  cooking,  one  approved  recipe  may  be  productive  of  many  varieties.  In  no  dinner 
party  would  there  be  uniformity  of  taste ;  and  the  skill  of  the  cook  must  therafors  be  exercised  la  meeting  thii 
iwith  aiwh  various  flavonn  as  may  give  to  every  goeet  an  equal  chaaoa  of  gratification. 


\ 
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SuBtKCT.  6. — Duties  cfthe  Footman.  ^ 

1527.  The  footman's  rotUine  of  business  is,  in  a  complete  establishment,  of  a  subordinate 
descriptioii. 

/« Ik*  womi'iy  Ira  utratt  in  rabbiiif  mahoftBT  fnrnitim  in  th«  diDhm>rooiiia  and  libmriea ;  cletM  wiodows ; 
uul  Mta  nmiy  ror  vae,  in  Um  batler'i  pantryi  all  the  uticlra  which  may  b*  required  for  the  bfreakfaet  tablM, 
mad  which,  after  breakfast,  he  haa  ugmtn  to  clean  and  PQt  by  into  their  proper  placet.  Afterwnrd  he  eleaas 
kiimelf,  and  prpparea  to  attend  the  carriage,  to  anawer  oeUa,  or  to  obe^  anr  orden  giren  him  by  hit  maater  or 
■tiatroaa.  If  ha  naa  to  (oilaw  tiie  lady  whooi  he  aerrea,  or  anjr  oTtbe  lemale  put  oi  the  family,  in  their  walks, 
he  ia  not  to  oonaider  hiniaelf  at  a  mere  appendage  which  mark*  the  oondition  of  the  family  he  aerrea,  bat  aa  a 
protector  from  the  inconveniences  and  annoyances  which  may  oocnr  to  ladies  walking  ia  a  thronged  and  bnaj 
plare.  For  thia  end  he  ahould  fellow  his  mistress  at  such  a  distance  as  to  be  immediately  at  hand  if  his  aid  or 
intorpositaoB  be  neoessary.  and  yet  not  so  near  as  to  hear  conversation  which  may  be  passing  between  her  and 
her  companions.  At  4Uuur  he  again  attends,  having  previously  aasifted  to  prepare  the  table  for  it.  Diaavr 
ended,  his  next  duty  is  to  dean  and  put  away  the  same  things,  while  the  butler  attends  to  the  beBs  of  the  di- 
ning aad  drawing-rooms,  ilf  (ea  he  again  waits ;  and,  generally  speaking,  his  daily  avocationa  end  after  tha 
tt^  things  are  broufht  from  the  drawing-room,  washed,  aad  put  away,  the  butler  nsuaUy  seeinf  to  every  aa^ 
asquent  duty. 

1528.  The  footman  in  small  estahUshmaUs  of  servants,  or  in  families  in  which  only  one 
man  servant  is  kept,  has  more  general  and  constant  occupation  than  those  who  belong 
to  "  the  complete  establishment." 

In  the  former  case,  not  being  under  the  control  or  dictation  of  a  superior  servant,  the  general  anangemeat 
aad  nwnagemeat  of  his  employments  devolve  on  himself;  aad,  onleas  be  haa  method,  he  will  feel  hnmed  and 
oveidoae,  without  being  able  to  give  his  employers  satisfaction.  In  deecribing  the  daily  routine  by  which  hii 
occupations  may  be  porsaed  with  precision  an«l  method,  it  must  be  remembered  that  in  each  family  then  may 
be  earcumstanoea  and  cnstolhs  to  which  the  servants  must  conform,  aad  adapt  their  business  aoccndiagly. 

1529.  The  mode  in  which  a  footman  plans  his  work  on  entering  a  new  service,  with  the 
determination  he  shows  to  adapt  that  plan  to  the  circumstances  around  him,  and,  when 
once  settled,  to  adhere  to  it  with  as  little  deviation  as  possible,  displays  ability  and  a 
most  desirable  habit  of  order. 

1530.  The  sole  footman  in  a  family  has  to  perform  some  of  the  duties  both  of  the  su- 
perior and  inferior  members  of  the  complete  establishment ;  and  if  in  a  numerous  fam- 
ily, or  one  which  has  frequent  company,  it  will  require  all  his  diligence  and  activity  to 
keep  everything  straight  and  in  good  order. 

Ac  wuul  rise  carl|r,  and  endeavour  to  jfet  some  of  the  ronghest  jpart  of  his  work  done  before  his  breakfast, 
and  before  he  ia  required  to  appear  in  the  breakfast-room.  In  order  to  preserve  the  cleanlineas  of  his  clothes, 
ha  should  be  provided  with  a  complete  overall  auit,  made  of  materials  that  will  easily  brush  clean  or  bear 
washing.  Covered  over  with  these,  he  brushes  the  clothes  of  the  gentlensen  f^  the  family,  then  deans  and 
polishes  their  boots  and  shoes,  which  the  night  befero,  if  wet  or  damp,  he  had  placed  at  a  proiper  distance  from 
the  fire,  to  dry  them  gndually :  an  attention  which  enables  him  afterward  to  giro  them  a  finer  poUsh.  Tbeaa 
done  and  set  roady  to  convey  to  their  ownera,  ha  then  deana  the  knives  and  forks,  wipes  them,  and  puts  them 
awaT  till  wanted.  After  this  he  washes  and  cleans  himself  prerionsly  to  the  preparations  for  the  fiunily 
brosJdast  taUe.  After  Icyta^  the  dot  A,  mid  plaemg  the  required  number  ofcmpe,  nweers,  pfa<«s,  die,  he  puts 
the  heater  into  the  kitchen  fire,  sees  that  water  is  boiling,  aad  the  supplies  of  bread,  butter,  4(c.,  ready,  and 
then  w  prepared  for  the  summons  for  the  urn.  His  ownoreakfest  time  is  regulated  by  that  of  the  fiunily,  the 
footman  in  some  hooses  taking  breakfast  with  the  other  servants,  and  in  others  in  his  own  pahtzy  on  the  re- 
mains of  the  family  breakfast. 

After  the  footman  has  himself  breakfasted,  waahed,  and  replaced  in  the  china  doeet  whatever  has  been  used 
of  china  at  the  breakfast  t^e,  together  with  the  plate,  waiters,  and  trays,  he  must  direct  his  attention  to  the 
deaning  of  candlesticks  (see  "Cleaning"),  trimming  of  lamps  (see  ^'Artificial  Illomination'*),  putting  them  ia 
right  places  in  his  pantry  till  they  are  wanted.  The  mahogany  furniture  in  the  dining-room  or  library  he  roost 
rub  daily ;  and  twice  weekly  he  ought  to  wash  away  any  spots  it  may  have  acquired,  restoring  afterward  the 
polish  it  may  bare  lost,  by  anr  of  the  means  mentioned  under  "  Cleaning."  Some  of  the  windows  he  should 
cleaa  weekly,  availing  himaetf  of  periods  in  the  day  when  the  occupants  of  the  rooms  are  absent  from  them. 
Afterward  returning  to  the  pantry,  he  should  set  himeelf  to  prepare  aomething  or  other  for  the  dinner  table ; 
either  to  rub  the  plate,  to  wipe  the  glasa,  Ac,  until  it  be  time  to  prepare  for  the  luncheon.  During  ^is  part  ef 
the  day  he  should  be  in  such  a  dress  as  is  not  inconsistent  with  his  employments,  nor  yet  unfit  for  him  to  ap- 
pear ia  if  aummoned  by  bells  to  the  parlour  or  to  the  hall  door.  A  coloured  cotton  or  plaia  dc^  jacket  and 
white  linen  apron  are  usually  worn  hy  footmen  while  engaged  as  above  described.  The  forhmr  hmcAeoM  be- 
ing generally  called  for  about  one  <PcIock,  he  must  have  the  tray  set  ready ;  when  earned  into  the  parlour, 
and  properly  arrangvd,  he  will  usually  be  at  liberty  to  get  his  own  dinner,  which  is  genereUy  ready  at  thia 
period  of  the  day.  v^hen  his  mistress  requires  it,  the  footmaa  should  be  readjr  to  attend  her,  either  with  tha 
carriage,  or  to  rollow  her  if  she  walks  out.  For  this  latter  part  of  his  morning's  duty  he  should  be  neady 
dressed ;  his  clothes  and  hat  ahould  be  wsll  brushed ;  his  shoes  and  stocking  and  gloves  dean.  A  dirty^look* 
in^  footman  ia  a  disgrace  nther  than  a  credit  to  a  fiimily.  In  giving  directioDs  to  the  coachman  he  should  be 
quick  and  accnrate ;  nor  is  it  altogether  needless  to  remark  that,  even  in  his  aimooncing  np  at  the  doon  of 
tiie  Mittes  on  whom  his  lady  calls,  there  is  a  propriety  to  be  observed  as  to  its  measure  and  degree  ;  if  too  loud 
and  long,  it  disturtw-a  whole  neighbourhood :  if  too  insignificant,  it  may  be  defideat  in  respect  to  lus  lady,  la 
following  her  during  her  walks,  he  should  preserve  a  steady  daoorum  of  manner,  aad  be  obaervaat  and  ready 
in  case  any  emergency  should  make  his  aid  neoessary  to  her. 

1531.  Waiting  at  table  is  one  of  the  most  important  parts  of  his  employments,  and  re- 
quires more  skill  and  attention  from  him,  if  unaided  by  others,  than  when  he  is  one 
among  many  attendants.  Here,  any  neglect  of  his  other  duties  will  be  apparent,  and 
the  censure  must  fall  on  him  alone.  Knives,  forks,  plate,  and  glass  will  all  tell  of  his 
industry  or  of  his  negligence. 

The  ^eaeral  deportment  of  a  footman,  while  waiting  at  dianer,  ahould  be  quiet  and  quick,  but  not  hurried 
or  bustling :  he  should  tread  lightly,  change  plates,  knives,  Acj  without  clatter,  and  should  spfak  as  little  as 
possible,  and  never  in  a  reised  tone  of  voice,  unless  it  be  necessary  in  answering  questions.  He  should  hand 
everything  with  the  left  hand,  and  to  the  left  of  the  person  he  is  assisting  to  anything.  The  tabledoth.  in  re- 
moving, should  have  each  side  and  ends  lightly  thrown  together,  and  be  carried  out  of  the  room,  and  laid  aside 
until  a  eonvenient  opportunity  for  shaking  it  and  folding  it  up.  Oh  formal  occasions  the  tablecloth  is  left,  and 
long  slips  down  etch  side  are  used,  aad  removed  when  dinner  is  over.    It  should  be  wrapped  up  in  the  fdds 
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pnmoivaiiy  made,  and  placed  canftilly  in  the  table*IfMn  prwM.  Dimur  over,  md  tkt  dt8$*ri  amd  loin*  fraperhf 
placed  on  tk*  tabk,  the  footman  retirat  to  hie  own  pontrjr  to  waah  glanei,  Ac,  nnd  to  Mt  everythmy  onoe 
more  in  it«  right  place.  Then  he  preparea  for  talunf  up  eoflee  and  tea ;  puts  the  urn  neater  into  the  fire , 
plaoee  teacape,  Ao.,  on  the  board ;  and  aeta  cakea,  bread  and  butter,  milk,  Ac.,  no  hie  waiter,  teadj  to  carry 
to  the  drawing-room  when  required.  At  night  he  ckaee  aD  windowehottera  and  locka  up  doom ;  carriee  ^p 
bed  candles ;  takes  the  slippers  to  his  master ;  and,  lastly,  collects,  as  far  as  he  can,  all  small  articlee  of  plate, 
anoh  aa  teaspoons,  which  are  in  constant  dispersion  daring  the  day  in  meet  hooses ;  counts  all  over ;  locka  it 
up  or  dUms  it  in  security— and  thus  closes  his  daily  business. 

15a.  To  plaoe  eaadlee  properly  in  the  candlesticks,  though  not  striethr  a  branch  of  cleaning  generally,  eomr 
nletea  this  pan  of  the  footman's  work.  Candlee  should  be  placed  peHectly  straight  in  the  candlestick ;  any 
inclination  tram  the  perpendicular  being  not  only  djsagreeable  to  the  eye,  but  causing  the  tallow  or  wax  to  run 
wastefnlly  down  the  sides,  because  the  heat  of  the  flame  acta  more  powerfully  on  one  side  of  the  candle  than 
on  the  odier.  The  same  effsrt  is.  produced  by  din  or  eoil  on  the  surface  of  the  candle,  as  alsocausing  an  irreg- 
ular action  of  ths  heat.  If  the  nonle  of  the  candleeticK  be  too  large  for  the  candle,  a  email  fold  of  paper  must 
be  put  round  the  candle,  not  ee  wide  as  to  be  risible  when  the  candle  is  placed  in  it.  The  wick  of  the  can- 
dles, if  they  have  not  been  prsviously  lig;hted,  should  be  Just  set  Are  to,  and  blown  out.  For  this,  when  they 
are  wanted,  they  wiH  light  the  more  easily.  • 

1533.  In  trimming  cnndUg  which  have  been  ptBTiouslT  in  use,  it  is  desirable  to  pars  oflTthe  top,  so  as  to  form 
again  the  conical  shape  into  which  they  had  been  originally  moulded.  The  oUeet  of  this  is  to  preTent  that 
surplus  of  melted  tallow,  caused  by  the  heating  of  eo  large  a  circumference  of  taUow,  and  which  the  wick  can- 
not at  first  consume,  from  (lowing  down  the  sides  of  candles,  wasting  as  well  as  disfiguring  them. 

1534.  Ccfid^  tndif  mould  as  well  as  wax,  ought  to  be  used  upon  save-alla  by  the  senrants,  and  not  put  into 
the  box  of  scrapinfs,  to  add  to  the  perquisites  of  thoae  whose  omoe  it  is  to  clean  the  candlesticks. 

SvBsicT.  6. — DiUies  of  the  Under  ButUr, 

1635.  Tke  under  huUer  is  under  the  immediate  control  and  direction  of  the  head  but* 
ler.  The  charge  of  the  plate  in  daily  use  faUa  on  him,  he  being  responaible  to  the  but- 
ler for  the  quantity  given  out  to  him,  and  for  keeping  it  in  proper  order  for  the  table. 
(See  "  Cleaning.'')  He  also  cleans  the  knives  and  forks  used  in  the  family,  assists  in 
laying  the  cloth,  arranging  the  sideboards,  and  in  waiting  at  table.  With  these  occu- 
pations,  he  is  not  expected  to  answer  summonses  of  the  bell,  unless  particular  circum- 
stances render  that  necessary,  when,  this  being  specified  to  him  \(S  the  butler  or  steward, 
he  must  arrange  his  other  work  accordingly.  He  must  always  be  ready,  when  occa- 
aions  press,  to  lend  his  assistance  in  any  of  the  duties  usually  performed  by  the  butler 
Dr  footman. 


1530.  In  nU  Imtinug  of  Hm  esffer,  luch  aa  brewing,  bottling,  fining,  Ac.,  ha  aaaiata,  and  la  expected  to  be  al- 
most as  expert  as  the  butler. 

SuBsiCT.  7.— Dtt/iM  of  the  Inferior  Houeehoid. 

1537.  T%e  dittitt  of  eU  utftrior  koiueMd  senrants,  men  or  foot-boys,  consists  in  their  eharing  the  inferior 
parts  of  the  work  with  upper  men  senrants,  such  as  cleaning  kniTos,  and  shoes,  and  windows,  going  of  errands, 
and  sometimes  attending  the  carriage,  to  <^n  the  door  of  which,  and  to  glre  ordeni  to  the  coachman. 

SsCT.yi. — DUTISS   or   WOMBN    SEXVaNTS. 

SuBSBOT.  l-^Duiiee  of  tke  Housekeeper. 

1538.  Tke  houeekeefter  of  a  firet'taJte  eeUMiehment^  has,  like  the  steward  in  his  depart- 
ment, tke  entire  dirution  of  tke  female  eervante.  Her  value  and  importance  to  her  prin- 
cipals depends  mainly  upon  her  vigilant  superintendence  of  each  branch  of  female  ser- 
vice, and  on  her  constant  investigation  into  the  efficiency,  steadiness,  and  general  good 
conduct  of  each  individual  under  her  charge.  It  is  her  duty  to  see  that  the  business  of 
the  house  is  regulariy  and  properly  performed ;  that  everything  is  done  in  its  right  sea- 
son, everything  applied  to  its  right  use,  and  kept  in  its  right  place.  Order,  with  despatch^ 
should  be  the  law  of  the  house :  a  law  that  carries  on  every  business  easily  and  tran- 
quilly.   Where  observed,  confusion  and  hurry  rarely  occur. 

7^  care  of  tke  fumUuret  of  koueekold  Itnen,  of  ail  catinaTV  and  domeetie  uteneiU,  devolves 
on  the  housekeeper.  The  charge  of  the  store-room  belongs  to  her*  also.  Whatever 
stores  are  purchased  she  receives,  examines,  and  weighs  them ;  notes  down,  either  in 
the  store-book,  or  on  tickets  which  she  gives  to  the  steward,  the  weight  of  each  article, 
such  memorandums  serving  as  a  check  upon  the  accounts  of  tradespeople.  She  stores 
the  depositee  in  appropriate  jars  or  vessels,  and  places  each  commodity  in  a  situation 
i)est  suited  to  its  nature  as  to  temperature. 

1539.  Witk  cooking  fftnereMy  tke  koueekeeper  kae  little  coneem.  Her  care  of  the  table 
is  confined  chiefly  to  pickling  and  preserving,  and  in  preparing  confectionaiy,  arranging 
the  dessert,  and  making  the  k^-creams.  These  preparations  are  all  performed  in  the 
still-room,  and  with  the  assistance  of  the  still-room  mud.  Fulfilling  each  branch  of 
her  duty  faithfully,  the  housekeeper,  at  the  head  of  a  hirge  female  establishment,  has 
no  sinecure. 


TV  enHf  hmn  oflhadaffen  •ngagtd  in  eeeinf  that  others  are  propsriy  at  work,  then  following  her  still- 
room  employmenta,  Ac. ;  when  all  nonaehold  bonnees  is  ended,  ehe  has  to  set  the  maids  to  their  sewing,  pUk- 
cing  in  their  hands  the  household  linen  which  requiree  to  be  auule  or  to  be  repaired. 

Hw  tptning  tkauU  ht  oeeupUd  with  vreparationa  for  the  ensuing  day.  Lump-sugar  is  brakea,  raisina 
■toned,  eunnnta  waahed,  eleaaeed,  and  dned.  Spioee  pounded  aad  bottled,  crangee  and  lemons  peeled,  and 
the  juice  strained  and  bottled  for  uee. . 

1540.  In  Ur  books  oho  ku  tkon  to  enUr  eaponditmroo  of  At  Aqr,  and  to  note  down  such  articles  aa  are  n- 
quired  in  her  store^roaQ.  Half  yeaily,  or  at  couTenient  periods,  she  hae  to  compare  the  inventories  given  ta 
her  on  entering  the  family,  with  the  articles  enumerated,  and  in  making  out  new  lista  she  makes  notes  of  the 
defieiency  which  time  or  other  enoieB  hare  pvodooed,  aad  also  ef  the  ardclee  which  have  been  added  to  leplen* 
ish  such  defidenoiee. 
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1641.  The  kmgekeeper  at  the  head  of  a  siiianer  establiabment,  in  which  (here  is  nei- 
ther honse-steward  nor  man  cook,  has  many  other  duties  to  perform  besides  those  enu- 
merated  above ;  marketing  in  such  a  esse  falls  on  heri  and  the  higher  branches  of 
cookery,  together  with  the  arrangement  of  the  table. 

SvsBBCT.  9.— XHthe*  of  the  Ledy^e  Mmd. 

1649.  The  duties  of  the  lady's  maid,  if  not  arduous,  are  unremitting,  between  her  at- 
tendance on  the  toilet  and  her  charge  of  the  wwdrobe  of  her  lady.  Her  daily  oocopations 
commence  with  arranging  the  dressing-table,  after  the  housemaid  hss  swept  and  dusted 
the  dressing'^room,  lighted  the  fire  (in  cold  seasons  of  the  year),  and  brought  op  hot 
water. 


154S.  AjUrmttmg  mtt  tmdfreparmgmvrjihint  whkk  Bujbt  raq«ir«4,  dM  awilwM  berlady  atth*  prapw 
iMmr,  and  then  retiiM  till  ramiDCfMd  by  th«  bcU  16  atUHid  Imm",  to  broah,  comb,  mad  dnoo  her  luiir,  ud 
i&  tbe  oomplatioa  of  W  moninc**  toilet. 

After  raplactnf  or  patting  nwny  everytliinf  which  had  boon  vaed,  abo  neit  direeta  her  attention  to  the 
of  t^  wardrobe ;  ooeonring  heraelf  in  making  new,  or  in  renairiaf  any  old  articles  of  appaiel,  vnttl  her  lady 


again  reqoiree  her  attendance,  either  in  preparing  heraelf  for  liduig,  walking,  or  in  dreaein|  for  dinner.  At 
wght,  aIeo,die  arrangee  oTerytiiing  lor  tbe  letiiiag,  ao  dw  had  in  the  nmrningdone  for  the  neing,of  herhuty. 
A  lady^  maid  neede  wiMiiim,  it  ia  evident,  rery  dilfirent  onalificatioBe  and  attainmenta  from  thoee  of  any  oUiw 
member  of  the  eetabliahment.  Htr  tmtU  in  dreee  thoaM  be  cnltitated,  or  she  will  be  nnaUe  to  judge  in  the 
dnanng>Toom  of  the  elleet  whieh  the  font  eneciMt  of  her  lady*B  ooatnaM  will  have  in  the  drawing-room.  She 
ahoold  requira  a  knowledge  of  the  moet  agreeidile  combinationt  of  oolonn,  and  of  the  effect  theae  prodace  en 
diflbrent  eompieziona.  If  ahe  have  abo  a  read/  peraepiion  of  the  proper  act  (to  oee  a  technical  earpnimion)  of 
each  part  of  a  lady**  attiie,  nad  have  the  art  of  giving  thia  eflbet  or  etr  to  the  dreea  of  her  enqiloyBr,  ahe  ai^ 
•be  regarded  ••  a  skilfnl  tire-woman.  It  is  this  an  which  give*  aaore  stvle  and  elegance  to  dzee*  than  the 
ooedinew  of  the  materiala ;  it  ia  the  iiniahing  *troke,  without  which  the  meft^mmort  of  tbe  dreae-maker  and 


milliner  would  be  incomplete  ;  for  the  proper  set  in  dreea  i*  nraallyaMirB  apnaivnt  in  a  French  woaoaa  than  m 

'    '     '       '  'kt  aiea*c' 


that  of  an  Kaglirii  vromaa,  and  thenob  the  more  freqnent  admiration  of  the  diea*  of  the  one  than  of  the  ether. 

ISM.  Tk»  MM  mad  tmodt  of  mppbfimg  nmf9  and  eerawite*  ehoald  also  be  onderatood  tnr  the  Imlv**  maid. 

1545.  1%  applfimg  cometics,  it  i*  reqniaite  that  every  lady*s  maid,  as  well  as  every  lady,  ahonhl  know  how  &r 
they  an  innocent  or  injniiona.  Ignoruee  of  the  natore  of  theee  external  apfdiciifcien*  may  be  latal  both  lo  tibe 
cemplexion  they  ar*  intended  to  improve  and  to  the  health,  the  state  of  whieh  has  more  eflect  npoa  the  aUn 
than  any  ooeaaatac  whatever.  It  Is  probable  that  there  are  many  aitaatiana  aa  lady**  maid  in  which  the  «•• 
of  ooemetic*  and  rouge  i*  unknown ;  but  whenever  they  are  employed,  the  knowledge  here  reocnnMnided 
ahoold  be  acquired.    (See  **  BusineMi  of  the  Tdlet,"  Book  XIX.) 

1540.  In  hmr-ilrtsnMgf  the  fauly'B  maid  ahonld  be  ekilinl  and  vsady  in  paranving  evwy  variatian  of  a^le 
which  faahion  nmy  canae ;  theae  ahe  should  be  able  to  adapt  and  render  beooming  to  the  eoontennaoe  of  her 
ln4y. 

1647.  The  charge  of  the  wardrobe  requime  that  in  iress'tnahng  and  miUinery  she  should 
be  a  proficient ;  although  her  skill  in  these  arts  cannot  be  supposed  to  be  equal  to  that 
of  the  professed  milliner  and  dress-maker,  because  her  opportunities  of  studyine  fashion 
cannot  bear  any  proportion  to  theirs.  As  a  seamstress,  expertness  both  in  miULing  and 
repairing  linen  will  be  expected  from  her ;  and  she  shouM  consider  that  the  contents  of 
the  waidrobe  being  under  her  care,  she  ought  to  be  capable  of  using  her  needle  in  what- 
ever way  the  difiisrent  articles  in  it  may  reqnuoe.  Clear-starching,  getting  up  laces  and 
nets,  washing  gauses,  crapes,  and  silk  stockings,  removing  stains  of  frui^  or  soils  from 
silks,  presenring  furs,  woollens,  and  other  winter  clothing  from  moths,  all  belong  to  the 
duties  of  the  kidy*s  maid.  (See  Bock  XXII.,  **  Laundry.")  Nor  must  she  ne^eet  to 
note  the  quantity  of  linen  sent  to  and  returned  from  the  Uundry,  nor  to  maJie  occasion- 
al comparisons  of  the  contents  of  the  wardrobe^  with  the  inventory  given  to  her  on  her 
entering  the  service  of  her  la^. 

Should  ehehe  the  attendaat  of  an  dierly  or  tii/Cna  laiy,  it  may  be  requisite  for  her  to  be 
able  to  read  aloud  agreeably,  and  to  write  neatly :  acquirements  which  may  be  easi^ 
gained  with  diligence  and  attention. 

SvstBCT.  8. — Ufper  and  Under  Nuree  Maids, 

1648.  An  upper  nwrte^  where  there  is  an  infant,  takes  entire  chsrge  of  it,  washes» 
dresses,  t^eds  it,  carries  it  out  of  doors,  and  when  in  the  house  only  gives  it  to  others 
to  nurse  when  her  other  duties  call  her  away  from  it :  the  other  children  in  the  nursery 
are  all  under  her  superintendence,  as  well  as  the  subordinate  assistants.  These  last,  it 
is  requisite,  should  be  under  her  direction  and  control. 

An  ifiper  nwse  ia  tUtn^t  tgpecttd  U  Um  taHniU/  mth  tkt  ek/Uirm  ininuUi  to  ktr;  that  is^  to  have  her 
in  the  same  room  with  them  after  they  have  nnished.    Once  or  twice  a  week,  if  the  chiloren  are  wefl^ 
II  asleep,  ahe  ia  uanaily  peimittml  to  sup  in  the  honsekaeper'B  room,  as  aflbiding  her  a  little  c* 
Variety ;  bat  unlea  all  ia  going  on  well  with  her  young  chazgea,  dbe  indulgefioe  ahe  meat  finego. 


and  ell  asleep,  she  is  vsuaily  peimittml  to  sup  in  the  housekeeper's  room,  as  aflbiding  her  a  little  dkuge  and 
Variety ;  but  unlea  all  ia  going  on  well  with  her  young  chazgea,  dbe  indulgefioe  ahe  meat  finego. 
aoch  reeponaibility  u  hers,  and  lor  which  she  is  usually  libenuly  remuneratod,  meat  not  he  lightly 


Id  a  junior  eervant :  therefore,  if  her  chargea  are  feverish,  reetless,  or  oCherwiee  indiapoaed,  akt  ought  never  te 
leave  them  for  any  length  of  time,  but  to  be  at  hand,  and  readv,  ahouJd  they  need  her  attention  and  asaiBtanca. 
The  children's  clothing,  also,  is  under  her  care.  She  ahoald  aee  to  the  lepaim  they  may  reqoin  being  done, 
and  that  they  arc  kept  well  aired,  and  reedy  far  immediate  uae. 

1549.  The  dntiee  of  the  under  nurse  maid  consist,  if  no  gill  under  her  is  kept,  in  doing 
the  work  of  the  nurseries,  lighting  the  fires,  sweeping,  scouring,  dusting,  majung  beds, 
emptying  water,  and  replenishing  the  water  ewers,  bringinff  up  and  carrying  down  the 
nursery  meals.  Also  in  washing  and  dressing  all  the  CTdldren  in  the  nursery,  except 
the  infant ;  putting  them  to  bed,  and  assisting  them  to  arise  in  the  morning.  In  the 
evening  she  must  also  assist  to  mend  and  make  the  children's  clothes,  and  at  all  other 
times  when  there  is  nothing  else  to  be  done  for  them. 
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1660.  Someiinus  a  numry  girl  is  added  to  the  nnraery  estabtiBhrnent,  Whose  duty 
oonsists  in  assisting  the  others  generally,  but  partioolarlv  in  the  rougher  parts  of  nur- 
sery work,  such  as  in  scouring,  bed-makmg,  washing  children's  clothes,  cleaning  grates, 
dec.  She  also  is  expected  to  carry  up  to  the  nursery  coal,  water,  and  everythmg  re- 
quired at  the  meals  of  the  children.  Her  own  meals  are  taken  in  the  nursery,  as  well 
aa  those  of  her  superior  fellow-servants. 

1661.  A  nurte  maid  in  families  of  small  income  has  generally  the  whole  work  and 
management  of  a  nursery,  assisted  principally  by  the  superintendence  of  her  mistress ; 
and  in  regard  to  the  harder  parts  of  her  duty  by  the  housemaid,  in  such  a  situation  the 
housemaid  is  usually  engaged  to  cany  up  and  down  whatever  is  required  at  the  nursery 
meals,  and  to  walk  out  once  a  day  with  the  children. 

SuBsicT.  4.— -Dtthet  cf  Cooky  KUehefMiutidi  and  Scullion, 

165$.  The  rouiine  duticM  of  cook,  kitehenrmaid,  and  aeuUion  Mng  inUtmingUd^  can 
scarcely  admit  of  separate  descriptions.  The  cook  directs  the  whole  business  of  the 
kitchen ;  the  others  assist  in  its  performance ;  she  is  responsible  for  the  mode  in  which 
it  is  conducted  and  performed,  and  must  possess,  therefore,  adequate  skill ;  they,  on 
their  part,  have  only  to  be  active,  cleanly,  and  obedient. 

1993.  7\»  thtf  iemetHetj  tmrtf  fitbtg  it  of  the  atmoit  inportaaee,  and,  m  their  boon  of  ntiriaf  to  mt  an 
iMi  nnontmla,  mad  boC  dopead«Dt,  m  thooe  of  tho  Mrranto  ia  ocbor  dopaitmoBts,  oq  tho  motvmoiita  of  the  fiun- 
Hj,  fheie  QUI  be  aeitbeB  budabip  nor  difioaltx  in  tbeir  neinff  betimee.  not  Inler  tbea  0  in  the  ■vmmer  end  7 
in  the  winter.   If  they  fiul  in  tbiMber  will  find  that "  an  boar  loot  in  the  mominf  may  be  ran  after,  but  norer 


oveitaken  the  reat  of  the  dayi*  The  iaoattvenieiioe  of  lale  rieinf  in  theee  three  domeetice  will  not  only  alTeet 
their  own,  bat  the  boaiaeai  alao  of  naay  of  the  othnr  eerranla. 

1994.  Tktjkvi  tan  tf  lAe  eeeft,  in  riainr*  ia  to  aet  her  doofh,  if  not  done  over  night,  for  the  breakfiMt  roQi 
and  cakee ;  iMile  Me  jcaffteii  eleaiaa  gratea  and  fire-inmi,  hcbta  the  kitohea  and  ofon  fixeo,  and  fiUe  with  wai- 
ter, boiler,  kettlee,  and  feoatniaa,  anScient  lor  the  eapiilT  cm  the  dreaaing^noBM,  aa  well  aa  for  breakftst. 

1999.  Tk*  kiMam  warfrf,  «f  lAe  aanie  fine,  is  oeeapied  in  aweepiag  and  daaninc  the  kitohea,  larder,  and 
ertier  ofioee  belonginf  to  the  kitohea ;  together  with  the  hnlla,  atone  atepe  at  the  hooee  entrance,  office  paa- 
aafw,  kitohea  atain,  «c.  Beeideethia  daxlyeweepiagaaddauiting,ahe  hastoaoourand  waahaUlheaeplaeea 
twMM  a  week,  and  to  aerab  tablee,  ihelvee,  and  oopboaida. 

1990.  Tht  JCTtWew,  in  the  aaafto  manner,  keepe  her  eooUery  deaa,  and  all  tha  meCallio  otenaila  aapd  in 
the  kitchen,  aa  well  ae  eaitbea  platee,  diahea,  and  ether  Toaaala. 

1967.  TkiB99  prMminmrf  •mf*vfmaii§  tanaUy  ooonpy  the  three  doaMotiea  till  their  braakfaat  hoar,  6  o*eloek. 
That  meal  over,  their  attentton  moat  be  immediately  directed  to  pieparationa  for  the  dilbrent  dianen  of  tha 
heaaeholdaad  fiunily. 


1990.  Tk€  kildkm  maid  generally  dnaaae  wrnvtry  md  erraiil*e  Jbali  Mmmt;  at  tha  aame  tame,  abe  haa  to 
eleaa  and  aorape  flab,  pladtrdraw,  and  tioaa  oooltrv,  trim  jointa  of  meat  and  cutleta,  waab  and  trim  vegetablea, 
laying  them  on  aepaiale  oolaaden  to  drain  (ror,  if  neaped  on  one  another  when  awiat,  the  strong  vegetablae 
impart  their  fiavoor  to  the  more  delicate  plimta) ;  all  aoeh  oOoea  ehe  andertakaa. 

1990.  7^  ceefc  haa  only  the  ^atge  of  dreanag  and  aerring  the  principal  meata.    While  everything  ia  thoa 


prapaied  for  her,  aha  ia  boqr  with  bar  paatr;^  (b^t  made  earl^  ia  a  aommer'a  day),  her  ragoata,  aoapa,  graviea, 
^       "      '    "  ^  ^-    .  *       '     Ida  diahee,  ihe  keepe  alwaya  at  hand,  aa  well  aa  iweet 


foroea,  dto. ;  tha  etoiA  or  cemaaawrf,  tha  baau  of  i 

herfaa,  peonded  apieee,  eeobakta,  ofovea  of  garlte,  ^c.    From  tbia  tinm  till'tha  dinner  ia  aerved  the  oook  moat 

never  leave  her  poet,  wnr  allow  her  aaristanta  to  zenut  their  oeenpationa. 

1900.  At  ikt  Htm  irmmt  nigh  wktm  ikt  wM*  bmtimttt  mtui  bt  tdtuntd,  the  elaok  moat  be  eonanlted,  and  to 
eaah  diah  doe  time  allowed  for  tha  fin  to  complete  what  haa  been  thoa  prepared.  Now  the  oook  most  be  ool- 
leotad  aa  well  aa  boay,  that  there  may  be  no  ovenight  of  any  kind  (aee  art.  **  Cooking").  The  Togetablea  and 
aaooea  mnet,  in  their  preparation,  keep  pace  with  the  diahae  whioh  they  era  to  aeoompaay,  ao  that  the  order  cf 


the  dinner  maj  be  earafolly  oboOTved 

1901.  T%t  mwmtr  hiamr  arrived,  the  oook  ooaunaacee  aaryiag  each  thinga  aa  may,  withoat  injory,  be  ooverad 
over,  and  plaoed  for  a  ebod  time  on  the  hot  hearth,  or  ia  the  hot  doeet  (eee  "  Kitchen  Apparataa").  Bot 
choice  or  impovtaat  diriiee  aha  refraana  firum  aerviag  nntil  the  order  for  dinner  bee  been  given  firom  the  draw- 
ing-room. Theh  all  handi  are  at  work.  The  oook  takee  immediate  ehaige  of  fiab,  aoup,  and  pooltry.  Tlia 
kitchen-aaaid  (in  aooie  booaee  awiatad  by  the  onder  boaaaBwid)  diahea  Togetablee,  and  poaza  graviee  and 

oeae  into  tnraena.    The  aooUion  waita  Uie  bidding  of  the  cook.    All  are  thoa  boay,  ana  yet  withoat  ocn- 


I90fi.  The  aerviag  table  (ia  aonm  kitchena  heated  with  iteam)  ia  covered  with  a  dean  doth,  and  the  flnt 
eootae  ia  aet  open  It,  and  carried  thence  by  the  footmen,  in  regular  order,  to  the  butler  in  the  dining-room. 
The  cook'e  conataat  aim  ahonld  be  to  aeire  her  dinner  neaUy,  and,  nbeve  eveirthiag,  to  aend  it  op  not.  If 
odd,  her  paiaataking  in  all  other  nepecta  will  avail  little,  jilre,  w  ikt  ttctmi  count  aha  dioald  tiau  }o^ 
doody  the  diahing;  if  defaned  too  long,  aa  awkward  lapae  ia  the  dining-room  will  ooeur;  if  too  looni  mm 
of  the  light  and  fnncy  diahea,  such  aa  omelettea  and  fondaa,  way  be  Idared. 

1901.   7%*  mmvmimg  mmJImd^  ttlm  cnftk  th—  —to  h^r  ■■MafBiitM  ajaia  to  A*  twiain—  tit  t^mmaAt^  :  the  UtOOailBaiO 

aeoured ;  the  aouUery,  larder,  Ac.,  cleared  of  everything  that  might  betray  negligence,  or  aflbct  the  atan^ 
aphere  with  unirikdeaome  odoura.  Tlie  oook  employa  heraelf  ia  the  larder,  patting  away,  on  deaa  diehee,aaT 
lemaiaa  of  the  dinner,  and  which  are  to  be  diapoaed  of  aoooidiag  to'the  eaetom  of  the  umily  in  lenid  to  their 
tdile.  In  eoBM  foauliee  it  ie  uoud  to  aend  to  table  the  following  day  aome  of  theee  rsmune  properly  made  up : 
ia  other  placea  tiiey  are  oooaumed  at  the  aeoond  table;  aadia  a  veryfewbouaeeiof  the  bigbeet  rank  and  eqmu 
nfllaenoe,  theae  remaaata  are  diapoaed  of  to  the  poor  in  the  vicinity,  to  whom  allowaaoea  are  made  aooordiag 
to  the  aurabflfta  of  tbdr  reapective  familiea.  Whichever  of  theee  cuatoma  ia  eetabltihed  in  the  fiunily,  the  cook 
moot,  of  cooTM,  conform  to  it. 

1664.  Tki  eonUnU  ^  the  larder,  which  is  under  the  charge  of  the  cook,  require  her 
daily  attention ;  and,  during  warm  and  damp  weather,  she  should  investigate  their  state 
in  the  evening  as  well  as  in  the  mOming.  Undressed  butchers'  meat,  poultry,  and 
gaoie,  if  moist  on  the  surface,  should  be  wiped  diy ;  if  fly-blown,  the  part  should  be  cut 
away ;  and  if  still  greater  clumge  be  perceptible,  if  a  flaccid  state  of  the  flesh,  as  well 
as  moisture  on  the  surface  is  perceived,  it  may  be  prudent  to  resort  to  more  decisive 
measures  to  preserve  the  food  from  becoming  utterly  unfit  for  the  table ;  and  a  aingle 
night  may  do  this  if  precautionary  measures  are  neglected.  (See  "  Preservation  of 
Food.") 
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1565.  7^  CmI^  Mm  ifalh*  htM  «  kitchanwiaU  aii4«f  bar,  mmt  aevtr  aag-kot  to  im  that  tha  latder  is  %«pC 
dean,  and  that  no  mwholeaaiiw  moall»  ariaa  from  drappiaga  of  meat,  or  graviaa,  milk,  Ac  Tha  loaya  of 
Tag atahLas  laft  t9  farmaat  aoat  alao  prodaoa  aahidatio^a  dathmaatal,  aapacially  ia  hoi  weather,  to  aU  moiflt 
food. 

Somptt  gntrietf  and  Mitt  ahovld  aarh  ba  pot  dail^  iatn  claaa  Taaiala :  tmlaae  this  be  doaa,  thay  will  aocm 
begin  to  caaaga.  If  ao«p  or  iTaTias  am  not  iaunediatalx  waatrd  for  aaa,  Chey  ehoold  be  boiled  np,  and  tlMia 
atrainad  into  cold  veneli,  and  pat  into  tha  coolaat  place  to  ba  found  till  they  are  waatad.  AU  regetahla  sob- 
•taaoea  ehoold  be  atrainad  fima  tham. 

1666.  In  tiamd-raU  esuMithmetUt  the  housekeeper  usually  superintends  the  higher 
br^ches  of  cooking,  and  the  cook  undertakes  the  minor  duties  of  the  kitchen-maid^ 
either  with  or  without  the  assistance  of  a  scullion. 

1567.  TTtt  cock  tmfnges  ta  «*iaS  ttUMiMkmimt»t  varying  from  three  to  fnm  im  aunber,  to  parform  the.whole 
of  the  work  in  the  kitchen,  and  in  aooia  plaoee  pottiona  of  hoaae  work ;  ahe  has  alao  to  clean  tha  hall,  paiaBgea, 
stone  entfaBoe*  atepe,  and  kitchen  ataira,  and  ocoaaionally  the  dining-room,  or  the  whole  of  the  ground  floor. 
It  is  apparent  that,  with  this  rariety  of  occupation,  ahe  must  require  sietAed  as  well  aa  artirity,  or  ahe  will  b« 
hampefed  and  hurried,  and  perhapa  paifoim  no  part  of  her  duty  welL  Method  must  be  her  law ;  and  it  ccm- 
sists  in  a  judicious  diTi^on  of  her  weekly,  as  well  aa  of  her  daily  woilu  and  to  her  regular  adherence  to  this 
dirision,  perfonning  in  its  appointad  time  each  portion  of  her  duty.  It  may  ba  uaefnl  to  give  a  detailed  w^- 
eount  botJi  of  the  day's  and  waak'a  rontina  of  her  buainaea,  to  show  how  araa  thia  variety  tf  honeahold  week 
may  be  easily  a»d  well  peifovmed* 

1506.  Pint.  Th»  rwtim€  •/  the  Anft  wori.  Earljf  ta  ikt  nurmmgt  the  kitchen  grate  or  store,  oven,  and 
boiler  must  be  cleaned,  the  lire  lighted,  and  the  water  set  on  for  breakfast.  Tha  Dall  must  ba  swept  out, 
atone  steps  washed,  dining-room  grate  and  flra*irooa  cleaned  and  poliahad,  caipem  swept,  chain  and  tables 
rubbed,  aad  windows  dusted,  curtains  shaken  and  properly  arranged,  aad  the  fire,  if  in  the  winter,  either  kindled 


or  laid  ready  to  be  lighted.  4^tcr  krwrnlrftt,  in  plaeea  where  it  is  rsquirad,  the  cook  assists  the  hooeemaid  with 
the  beds,  one  pair  of  hands  being  insufieient  to  shake  large  beda  and  turn  mattremae  properly.  After  this  in 
done  she  returos  to  her  province  in  the  kitchen,  answering  door^bells  aad  single  knocks  until  twelve  in  the  day, 
in  order  that  footman  aad  hootemaid  may  pnnne  undisturbedly  their  rsepective  busineee.  At  noon,  however* 
the  cook*e  business  will  require  her  constant  attention,  especially  if  she  have  two  dinners  to  prsp^.  Tha 
early  dinner  she  haa  probably  forwarded  before  twelve,  and  been,  at  the  same  time,  able  to  put  her  kitchen  in 
order,  and  to  clean  and  clear  away  anv  utenaila  that  may  have  been  need  sinos  the  morning.  During  the  houm 
of  cooking  ehe  shonld  be  solieitoos  to  keep  her  kitchen  m  order,  removing  out  of  it  as  quickly  aa  possible  all 

elatos,  dishM,  aad  other  artiolea  that  have  been  uaed  into  the  scullery,  to  be  wsshed  in  proper  seaaon.  Nothing 
atrays  want  of  nmthod  more  than  the  neglected  state  of  aay  aervaat's  office ;  it  brings  canfusi<»  into  the  whols 
businem  of  the  kitchen.  As,  in  families  where  there  are  small  eetabliahments  of  servanta,  the  table  im  generally 
plainly  servad,  the  cook  may  And  many  intarvals  of  time  for  washing  up  her  earthen-wars  vessels,  and  putting 
away  all  artidea  which  are  not  likely  to  be  wanted ;  and  by  oomtantly  doing  thia,  ahe  arill  be  leas  hunisd  at 
other  periods  of  her  busioem.  After  serving  her  dinner,  ner  kettles,  sancepana,  and  atewpans  most  be  prop- 
eriy  washed  and  cleaaed,  and  ranged  near  the  lira  to  drr.  By  the  time  these  are  done  the  plates  and  dishea 
will  be  returned  to  her  from  the  mning-room,  and  must  be  immediately  washed,  and  either  ranged  in  the  rack 
or  put  to  dry  before  the  (ire.  Then  bm  makes  np  her  kitchen  fira,oleaas  and  sweeps  kitchen,  larder,  and  acul- 
lery.  In  families  where  the  dinner  is  late,  supper  is  rarely  wanted,  ao  that  tha  cook's  employments  are  ended 
when  all  thtf  operations  above  meationed  are  performed.  She  may  then  clean  harself  and  ait  down  to  her  own 
arork,  or  to  repair  and  make  kitchea  towels  aad  cloths,  until  the  hour  for  reet. 

1309.  Secondly.  The  routine  of  the  wt€k*9  work.  JfsmlMr,  in  country  &miliee,  is  a  baking  day.  The  bread 
is  often  set  over  night,  but  is  not  kneaded  aad  formed  iato  uwves  till  the  next  morning,  after  the  oodi  retuna 
from  aasiBting  the  housemaid  with  the  beda.  The  oook  haa  oftea  BMira  to  do  on  this  motning  ia  washing  up 
everything  which  her  attendance  at  a  place  of  worship,  the  piavioos  day,  had  rendered  it  eiqwdient  for  her  to 
leave  untouched.  This,  with  her  daily  bosiaesa,  usuwy  oooapiea  all  her  spare  time.  TWsdoy,  her  kiteheat 
larder,  scullery,  fto.,  to  be  scoored ;  tablea  and  dressera  washed.    Werfatsday,  the  dining-raoma  aad  library 


more  thorooghlv  cleaned  than  on  ordiaarv  nuwntnga.  These  most  be  done  ss  soon  after  the  fcmily  breaUaat 
aa  poasible.  Taarsday,  passages  and  mloioth  waahed,  together  with  the  ataira  and  banisters  apportioned  to 
the  oook.  Aiday,  all  tin  saooepana,  metal  dish  covers,  copper  aaaeepana,  dfcc.,  to  be  scoured  and  polished ; 
baking.  Satwda^^  the  kitchen,  larder,  Ac,  aooured ;  the  oilcloth  in  hall  swept  dean  and  poliihed.  Ia  a 
place  where  the  oook  engages  to  wash  bar  own  clothes  ami  kitchen  towels,  she  must,  at  the  stated  periods,  arise 
an  hoar  or  two  earlier  ia  the  morniag,  aad  by  gattiar  on  with  some  portaoa  of  her  worii,  shs  will  make  time  for 
this  extra  businem.    The  ironing  and  gettiag  up  of  her  linen  may  geaarally  be  done  ia  the  evening. 

SuBtacT.  5. — Duties  of  Upper  and  Under  HousemaidM. 

1570.  The  upper  houtemaid'*  duties  vary  according  as  she  has  one  or  more  assistant 
housemaids,  upon  whom  the  most  laborious  parts  oTthe  household  cleaning  devolTe,  in 
distinct  proportions  to  each,  and  yet  the  upper  housemaid  is,  in  some  measure,  respoo- 
Bible,  for  the  whole  of  the  household  work  being  well  done  and  in  proper  season.  Hence 
it  is  requisite  that  she  should  herself  be  well  yersed  in  every  detail  of  the  work,  and  be 
able  also  to  estimate  the  rate  of  time  at  which  it  ought  to  proceed,  so  as  it  may  be  al- 
ways effected  regularly,  easily,  and  properly. 

1571.  Jktify  work  of  the  apper  kemtemmd.  Her  daily  oecnpatioos  oommeaoa,  together  with  those  of  her  aa- 
■islaats,  in  tha  rooms  of  which  the  uee  will  be  first  required.  The  windows  oi  theee  are  to  be  opened  in  the 
arst  jsataaoe,  weather  permittiag  it ;  tha  curtains  are  then  to  be  shakaa,  and  hung  up  high  enough  above  the 
carpet  to  remove  them  irom  the  dust  which,  in  sweeping,  will  rise  from  it.  The  sofaa,  oonchea,  aad  choioa 
foraiture  must  be  covered,  if  thie  have  not  been  don^  over  night,  with  looee  sheets  of  coarae  calico  or  brown 
hoUaod,  aad  the  rest  of  the  room  is  to  bs  prepared  for  the  sweeping  of  the  carpet,  by  the  removal  of  chairs,  soiiii- 
tees,  samll  tables,  dsc,  away  from  the  sides  mid  towarda  the  centre  of  tha  room ;  damp  tea-leavea  being  spnnklad 
over  the  carpet,  #ill  amiat  in  Catrhivff  the  dnst  as  it  riees  in  sweeping,  and  thua  preveat  it  from  sottliag  oa  the 
fvmiture  or  wsJls  of  the  room.  The  sweeping,  then,  ehould  be  bagnn  from  the  upper  end  of  the  room,  aad 
proceeded  with  towards  the  fireplaoe,  or  the  lower  end  of  the  romn,  aomrdiag  as  tha  pile  of  the  carpet  anpean 
to  be.  The  sweeping  must  not  go  against,  but  with  the  oile.  When  the  sweejping  is  done,  the  upper  house- 
maid proceeds  to  remove  the  chTmaey  ornaments,  as  well  aa  othen  from  chiiloaieres  aad  tables,  in  order  to 
dust  the  plices  on  whieh  they  usnallv  stand.  Marble  chimney-piacea  or  slaba  ahould  be  washed  occaaianally 
by  the  upper  housemaid  with  a  flannel,  and  deaa  soap  and  water.  (See  art.  **  Cleaning  Marble.**)  The  various 
tmaawntal  articles  that  have  been  removed  will  require  careful  wiping  or  cleaning,  and  are  then  to  be  replaced 
The  ledges,  panels  of  doors,  window-frames,  the  inside  of  the  lower  panes  of  the  windows,  the  mirrom,  chain, 
aofataas,  Ac,  and  tablea;  are  then  to  be  dnated  aad  put  into  their  raapeotive  places ;  the  frames  of  ptcturss 
must  be  dusted,  but  onlv  with  a  feather  broom,  not  with  a  linen  duater.  (See  remarks  in  art.  "  Cleaniag  Gilt 
Mouldings,**  4to.)    At  last  the  curtaias  an  to  be  neatly  laid  in  folds  and  hung  on  their  brackets ;  bat,  ev«A 
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whm  evarytiiiDir  qilMftri  to  be  -doo«,  tha  hafOMmasd  ihoold  pmm  befora  tb*  lauTM  dw  room  to  talw  a  g«a««Bl 
■ufT07  of  thi  wbole,  ia  oni«r  to  detect  oakisnoiw  which  ine>y  uve  oceorred  in  eny  details  of  the  banneet.  WImb 
•he  bee  doqe  ber  part  in  each  room,  and  seen  also  that  others  have  done  theirs,  her  next  baeiiiess  is  with  thi' 
dreeelBf-roons,  into  which  warm  water  may  be  taken,  and  all  things  of  the  toilet  laid  readr  for  the  ladv  rile  ia 
aerrinf,  or  other  members  of  the  family.  When  theee  matters  are  all  settled,  the  boar  of  breakfast  will  prob> 
ably  be  arrived,  which,  in  regard  to  the  establishment,  generally  precedes  by  one  hoar  that  ef  the  ftuuily. 

It  may  be  a«  well  here  to  notice  the  circomstance  that,  in  families  in  which  men  semmts  an  kept,  the  care 
of  the  dtoiag-nMrn  mahogany  famitors,  together  with  the  cleaning  of  mirron  and  windows,  are  always  ander 
the  ehaige  of  the  men  serrants.  (See  art.  **  Cleaning  Famitare.")  Roeewood  tables  and  chairs,  or  other 
French  pdished  faraitaM  now  nsual  in  drawing-rooms,  reqairing  no  denning,  and  nothing  more  thaa  gentle 
mbWiig  with  siOten  or  soft  linen  dnstere,  are  asoally  under  the  care  and  management  of  hooaemaids. 

1673.  An  under  houMemaid^  while  an  upper  has  been  employed  as  abore  deacribed, 
ought  to  be  performing  her  distinct  part  of  the  business,  that  of  cleaning  the  grates, 
fenders,  and  fire-irons. 

After  removing  the  heaith-nigs,  she  should  lay  down  oo  nari»le  heartha,  to  preaerve  them  from  being  aerateh- 
ed»  a  coarse  wrapper  doth  about  two  yards  long  and  one  yanl  and  a  half  vide,  and  which  ahonld  always  be  one 
of  the  appendages  of  the  box  which  contains  her  other  implements  and  nuterials  for  deaning  gratea,  Jtc,  as 
well  aa  a  pair  M  thick  back  leather  glotea,  which  nny  be  porehased  at  ml  shops  for  housenmids'  nee  at  one 
•hilling  per  pair.  These  glovea  are  very  ueeful,  not  only  in  pniteotiag  the  haaide  of  the  cleaner  of  the  grates 
from  becominflr  hard,  discotoured,  and  unfit  for  nicer  work,  bat  in  secnring  also  fine  sted  work  and  fire-irons 
fipm  the  toach  of  the  hands,  wlUch,  if  moist,  wonld  injure  them.  Having  cleared  the  aehee  away  from  the 
gratea,  and  deaned  the  bars,  fenders,  and  irons  in  the  roorae  need  for  eating  or  sitting  in,  sIm  then  canriee  her 
box  of  materiab  into  thedrBasing-roame  or  bedrooms  in  which  fires  are  to  be  lighted. 

197f  .  These  rooma  done,  the  houeemaida  repair  to  their  braakfaat,  and  afterward  to  auoh  of  the  bedrooam 
aa  have  been  vacated.  Here  the  windows  are  to  be  imniediatdy  9p9a^  (weather  suiting),  the  bed-olothea  ra- 
Boved  from  the  beds,  the  beds  shaken  up,  and  with  the  bad-doUme,  left  open  to  the  air  of  the  window.  The 
basins  and  the  washin^f  tables  are  next  to  be  attended  to ;  each  article  is  to  be  properly  deanaed,  the  iuga  and 
carafes  to  be  emptied,  in  order  to  be  waaiied  cleaa  before  they  are  refilled  with  fireeh  drawn  water.  When  this 
i*  done,  and  the  slops  removed  and  emptied,  the  backet  washed  oat  and  placed  eo  ae  to  get  dry,  the  beda  are 
then  to  be  made. 

1574.  *'  Making  beds'*  is  the  term  m  dally  use  to  express  the  re-arrangement  of  bed- 
ding or  bedsteads  after  having  been  used.  To  mttke  beda  well  is  an  art  not  unimportant 
to  comfort,  for  it  consists  in  shaking  up  the  beds  so  sufficiently  as  to  restore  to  the 
feathers  within  them  all  the  elasticity  which,  from  the  pressure  of  those  who  have  been 
sleeping  on  them,  had  been  in  a  great  degree  lost.  Unless  well  shaken,  feathers  adhere 
together  and  form  hard  lumps,  which  would  prove  uneasy  and  inconvenient  to  a  healthy 
individual  resting  on  them,  but  to  invalids  stiU  more  so  ;  they  would  inevitably  destroy 
the  repose  required  by  them. 

1575.  To  aeeure  a  hed  being  well  made^  it  is  requisite  that  two  persons  should  be  employed  to  shake  the 
feather  bed,  who,  taking  hold  of  its  coutrary  comers,  shake  the  feathers  within  it  alternately  from  one  comer 
to  the  other.  This  being  done  so  as  to  convey  the  mass  of  the  feathers  towards  the  centre,  the  bed  is  then  to 
be  turned  over,  that  side  being  brought  uppermoet  which  had  been  amlermost  the  preceding  night.  If  it  is  to 
be  placed  above  the  mattreeses,  it  most  be  put  aside  or  turned  to  the  foot  of  the  bedstead  while  the  mattresses 
aia  turned  over,  in  order  that  each  aide  of  ttiem  may  be  aUemately  need.  The  feather  bed  ia  then  lifted  upon 
it,  and  tha  foatbem  gently  impelled  by  the  hand  flora,  tha  centre  towarda  the  ooniers  and  aides,  until  they  are 
equdiv  dispereed  within  the  caae«  which  ehould  form  an  even,  level  surface.  The  under  blanket  is  then  laid 
toooinlr  over  it,  and  the  under  sheet  is  drawn  from  the  foot  of  the  bed  and  Idd  evenly  acroes  the  bed.  the  seam 
of  the  sheet  being  placed  exactly  down  the  centre  of  the  bed.  The  bolster,  haTing  been  weviuualy  shaken 
between  the  petsons  employed  in  making  the  bed,  is  laid  npon  the  upper  end  of  the  meet  and  rdled  neatly  and 
tightly  within  it,  and  is  then  lifted  cloee  to  the  head  of  the  bed,  drawing  up  the  aheet  with  it.  The  sides  aad 
lower  end  of  the  under  sheets  should  at  this  period  be  carefully  tucked  under  the  bed,  and  especially  at  each 
end  nf  the  bolster,  eo  as  to  fasten  it  up  tightly  within  th«  shee^  preventing  it  thereby  from  betng  eaaily  drawn 
off  the  bolster  by  aay  reaUessneas  of  the  sleeper.  The  pillows  am  thea  to  be  shaken  up  ana  placed  on  the 
bolater,  after  which  the  upper  sheet  is  to  be  laid  on,  aa  much  of  it  bdag  rseanred  at  the  bottom  aa  will  tuck 
well  unoer  the  bed,  so  ae  to  keep  it  strai((ht ;  the  rest  of  the  sheet  being  drawn  up  to  the  head  of  the  bed,  ia 
to  be  folded  up  neatly  on  the  pillows,  until  the  beds  are  to  be  turned  down  for  use.  The  blankata  are  next  to 
be  laid  over  the  sheets.  The  arrangement  of  theee  diflers  in  eome  houses,  for  eome  persons  M«fer  them  to  be 
Idd  so  as  not  to  be  doubled  down  at  the  head  of  the  bed,  but  to  be  turned  up  at  the  feet.  They  who  re<|aiTe 
bght  covering  over  the  chest  aad  shoulders  often  need  neater  warmth  over  the  foet,  and  hence  boueemaida 
shodd  endeavour  to  remember  which  vray  is  preferred  by  those  for  whom  they  are  making  beda.  After  tuck* 
ing  the  blankets  under  at  the  sides  and  feet,  and  laying  them  projperly,  whether  singly  or  folded,  at  the  head, 
the  counterpane  is  next  laid  neatly  and  evenly  over,  and  the  bed  is  made.  In  making  bade  with  dean  sheets, 
it  ia  of  no  importance  which  endscf  the  aheeta  are  put  to  the  head  or  foot  of  tha  bed;  but  when  onoe  aheets 
have  been  dept  in,  ther  must  be  used  dways  oocwaT  until  they  are  again  waahed.  Aa  a  rule  by  which  to 
remember  which  wav  the  ends  of  sheets  were  first  Ida,  it  is  a  good  plan  to  pot  the  marked  ends  of  sheets  always 
to  Uw  fuet  of  the  bod ;  also  the  inside  of  sheets  shodd  always  be  towarda  the  deeper,  whom  the  reu^h  edgee 
of  the  aeams  might  annoy.  The  laandresa  uanalhr  folda  up  aheeta  so  as  to  prevent  aay  neceesity  oa  this  ground 
in  the  hooaenwid  6a  onapletdy  opening  them  before  ehe  laya  them  on  the  beda.  It  may  alao  be  well  to  recook- 
mAl  a  little  attentitm  from  those  who  make  beds  to  the  feathers  which  eecape  from  the  case  while  the  beds 
-  aicshaken.  If  the  housemdd  fiutens  a  smdl  paper  bag  at  the  bed^  head,  m  an  undsmrved  place,  ehe  may 
eabily  collect  the  etray  feathera  each  daj,  and  endoee  them  temporarily  in  this  paper  bag ;  when  the  collection 
bfoomee  considersUe,  all  she  has  to  do  is  to  open  a  small  part  in  one  of  the  aeame  of  the  case,  and  to  put  them 
through  k  into  the  bed. 

1676.  The  hang^inge  offour-^posi  bede  are  usually  folded  up  and  laid  upon  the  bed,  in 
the  view  of  keepmg  them  from  the  dust  of  the  room.  At  night,  when  the  bed-clothes 
are  turned  down  for  use,  the  curtains  are  drawn  round  either  partially  or  entirely,  ac- 
cording as  the  occupants  of  the  beds  are  supposed  to  approve. 

1577.  The  hangings  of  tent  beds  are  usually  looped  up  at  the  bead  and  feet,  and  are 
easily  let  down  to  any  required  degree. 

1678.  The  hangings  ef  French  beds  are  usually  thrown  back  daring  the  day  over  the 
flrame  of  the  bed,  at  least  in  Enghind,  for  in  France  they  are  usually  drawn  closely  round 
the  bed  for  the  purpose  of  hiding  it  from  view. 

Za 
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1579.  Before  dosing  the  subject  of  beds,  we  would  add  one  or  two  remarks,  efaieflj* 
howeTer,  respecting  the  general  care  and  nuuiagement  of  feather  beds. 

Saaetamn.  cither  fnia  tha  effect  of  demp  or  from  neglect  in  sluking  tlieiB,  the  festfaera  become  pennaaeatlj 
lamp^.  Id  tUe  cue,  it  may  be  neeeemry  to  uiiaNW  the  eeam  of  the  eaae  aafficiently  to  admit  the  nand  within, 
by  which  the  li|mpa  nay  be  broken,  and  the  booyaacy  of  the  feathera  leatored.  Beds  become  lompy  if  allowed 
to  Mt  damp  for  want  of  nee  ;  it  ia  therefon  reqoisite  to  ahake  them  up,  when  thoT  are  not  oonetantly  in  nae« 
aa  weqaentiy  aa  if  they  wen  ia  vae,  and  whenever  poiaible,  they  ehoold  be  ezpoeed  to  the  raya  of  the  ana,  or 
to  the  warm  air  of  a  atore. 

1580.  AoiifcaiM^,  when  called  into  the  room  of  an  invalid  to  m^  the  bed,  should  be  able  to  do  it  ao  f«ntly 
Sa  not  to  diatnrb  or  irritate  the  patient,  and  yet  ao  ellcctually  aa  to  render  it  aa  comfortable  to  him  aa  hia  atata 
admits  of.  If  the  patient  cannot  be  lifted  out  of  bed,  then  one  half  of  it  only  can  be  made  at  once  ;  hot  of  which, 
the  feathers  mast  iw  worked  op  with  the  hands  and  separated  from  each  other  with  aa  little  ahakinv  aa  poanUe. 
They  mnat  afterward  be  eqaally  dispersed  within  the  bed  tidi  by  the  fentle  impelling  of  the  feathers  tewarda 
those  parte  that  amiear  to  be  moet  wanting  of  them.  Half  of  the  under  blanket  is  then  laid  sBMothly  over  that 
part  in  which  the  leathrn  have  been  so  far  shaken.  A  dean  sheet,  half  of  which  mast  be  rolled  np  length- 
is  then  laid  npon  the  blanket  and  arranced  neatly  over  the  bolater;  the  nnrolied  half  of  the  aheat  ia  left 

been  lifked  over  it. 


aa  flat  aa  possible  until  the  patient  haa  been  lifked  over  it,  or  his  body  so  iar  xaiaed  aa  to  allow  of  its  being 
paaasd  nmier  him. 

An  invalid  may  somctimea  be  lifted  from  the  put  of  the  bed  on  which  he  haa  been  lying  to  that  recently 
shaken,  bv  tMro  or  mors  persona  lifting  him  between  them  by  the  sheet  on  which  he  Uee,  uid  thus  partially 
swinging  him  to  the  part  of  the  bed  prepared  for  him  ;  thie  bein^  done,  the  aheet  which  ia  to  be  changed  may 
generally  be  drawn  away  by  vary  little  aid  given  by  the  natient  m  laiaiag  hie  body  alightly.  The  dean  upper 
sheet  mnat  be  rolled  up  acroas,  that  ia,  from  each  side,  aad  being  put  under  the  upper  sheet  about  to  be  chaaged, 
it  should  be  gently  unrolled  by  a  peraon  on  each  aide,  and  drawn  up  towards  the  top  of  the  bed,  where  it  ia 
turned  down  over*  the  blaakete.  Aa  soon  aa  this  is  effected,  the  sheet  under  which  it  has  been  thna  rolled  may 
be  eaaily  and  quickly  drawn  away.  The  teet  of  Uie  covering  may  be  made  smooth,  and,  aooording  to  the  feel- 
ings of  tiie  itti«lid,  can  be  lessened  or  incmased  in  weight.  The  other  half  of  the  bed  ia  uauafly  left  to  be 
smtkea  up  the  next  time  the  invalid  ia  to  be  removed,  or  the  bed  linen  chaaged. 

1681.  The  housemaids'  duties  being  so  for  performed,  their  next  employment  is  to  pre- 
pare the  bedrooms  for  sweeping,  by  covering  the  beds,  together  with  the  dressing  and 
washing  tables,  over  with  the  proper  sheets,  so  as  to  keep  them  free  from  dust. 

Then  to  hang  high  up  the  window  and  bed  enrtaim,  and  to  turn  np  the  bed  valances.  The  carpeta,  if  oon- 
sinting  of  small,  looae  pieces,  an  best  taken  up  to  be  ahaken  out  of  doors;  but  if  fastened  down,  it  will  be  reqni- 
Bite  to  sprinkle  tea-leaves  over  them,  aad  to  sweep  them  carefully  with  a  Asir  or  with  a  Diifdb  bntm  (the  hMn 
some  ladies  pnfer  to  be  ueed  only  once  in  the  week,  aa  too  penetrating  for  daily  nae ;  they  imagiae  the  hafr 
broom  to  be  suiBdently  sbrong  to  dean  the  surface  of  the  caipet  each  day,  nnd  yet  not  hanh  enough  to  wear 
away  the  wocd,  in  the  same  denee  as  the  man  frequent  oee  of  the  whiu  or  Dutch  broom  might  do).  The 
upper  Imusemaid  generally  males  theee  pnparatiotts,  while  the  servant  under  her  fetchee  her  brooms  to  sweep 
them.  Into  each  bedroom  and  dieasing^Toom  the  upper  housemaid  preosdee  her  aasistant,  who,  after  sweeping 
one,  fallows  her  into  the  net  successively,  leaving  the  upper  housemaid  to  ntum  to  thoae  rooms  that  have 
been  swept,  in  order  to  dust  the  ledges  of  doon  and  windowa,  together  with  the  fiamitun,  to  nplace  the  cur- 
tains and  valmoea,  and  to  nmove  and  fold  up  the  wrappen  that  have  been  thrown  over  the  beds  and  tablea. 
After  looking  around  ia  each  room  to  see  that  nothing  belonging  to  the  houeemaida'  duties  have  been  neglected, 
the  upper  housemaid  then  rapain  to  the  linen  pre«  to  look  oat  and  to  air  befon  the  fin  what  may  be  required 
ior  the  next  day's  use,  or  to  see  what  artidee  vrant  mending. 

1682.  The  under  kousenuuds,  having  each  done  her  part,  cleaned  and  put  away  pails 
and  brooms,  dLC.,  are  required  one  day  in  each  week  to  assist  in  the  laundiy,  and  also, 
at  proper  intervals,  to  wash  and  get  up  their  own  linen.  ^ 

1683.  The  under  housenuiids  are  also  usually  required  to  assist  the  cook  in  serving  the 
dinner  each  day.  When  numy  dishes  are  to  be  ready  at  once,  any  hands  ia  the  house 
not  otherwise  occupied  are,  on  occasions  of  large  dinners  especially,  called  to  the  aid 
of  the  cook,  but  with  the  serving,  and  generally  the  assistance  of  the  housenuuds,  they 
are  then  expected  to  be  in  the  still-room  to  receive,  wash,  and  replace  the  china  used 
at  dinner :  these  may  be  termed  their  extra  duties. 

15M.  Jlu  r^pmri^  of  fftc  JkoHMtoU  Imcn  end  o/ tAe  ^ocUngf  of  the  gentleamnof  the  &nily  iaaot  aaextoa, 
but  an  ordinary  part  of  tae  houeemaids'  work,  which  usually  fills  up  what  leiaun  time  they  have  until  the  period 
ia  which  Uwy  moat  ntum  to  the  bedroome  •ad  dnssing^rooms,  in  order  to  nplace  everything  that  had  been 
used  during  the  riraasinf  time  of  the  memben  of  the  family  ;  and  also  to  turn  down  the  bede,  and  to  doae  the 
windows,  aad  dnw  the  curtains.  Any  leisun  time  betweea  this  last  branch  of  their  employmenta  and  the 
hour  of  going  to  bed  is  usnallr  allowed  them  for  their  attentaon  to  the  npain  of  their  own  clothing.  In  some 
fiuniliea  thf  houaemaids  an  allowed  two  or  aiom  of  the  six  eveaiags  of  the  week  for  their  own  won. 

The  daUy  duties  of  the  housemaid  usually  end  with  the  dosing  up  of  bedrooms,  and 
with  the  other  preparations  for  the  night.  The  upper  housemaid  usually  carries  hot 
water,  both  night  and  morning,  into  each  room,  and  warms  beds  when  it  is  required. 

Weekly  snd  oceasumal  duties  o/ iboiiMm«ti£i.— Housemaids  who  understand  how  to  ar- 
range their  work  win  avoid  allowing  any  greater  pressure  of  business  in  one  week  more 
than  in  another,  but  will  be  able  to  arrange  and  divide  the  general  cleaning  so  as  to  make 
it  not  greater  at  any  time  than  what  may  be  easily  got  through.  In  great  houses  the 
families  are  often  absent  from  home,  and  on  such  occasions  the  general  cleanings  to 
which  we  shall  allude  should  take  pUice. 

Scowrimg  of  iedrvsau  should  take  place  once  ia  every  fortnight  or  three  weeks,  aeoordiag  as  the  weather  ia 
favounble  or  the  reverse  to  the  subsequeat  dryiag  of  the  wetted  rooms.  Tkt  madbw  nut  should  be  waahed 
one  day  ia  the  week.  Bran  haadles  to  doors,  or  warn  work  of  every  kiad,  should  be  rubbed  with  a  leather. 
Mahogaay  vrork  should  be  well  rubbed,  aad  paiated  waiaaootiar  aad  walla  (not  diatempered)  should  have 
every  apot  aad  nuzk  waahed  off  with  a  sponge,  aad  warm  soap  aad  water;  fiager  marks  on  doon  should  be  ^ao 
nmoved  ia  the  same  way 

Once  M  ^fortmgktt  paiUmt»t»  and  mattrttse*  should  be  brushed  with  a  dean  haad-bradi.  ao  as  to  reoMive  aU 
ledgmenta  of  dust  qmn  the  eidn  aad  ftom  the  tufta  of  wool  when  the  fiuteaiags  dowa  of  the  mattreases  occur. 
SAeetc  are  imuaUy  chaaged  once  ia  a  fortnight  in  beda  occupied  by  the  memben  of  a  family,  once  every  week 
in  thoee  of  Kueats.  Every  fresh  guest,  of  courae,  expecu  to  find  cleaa  sheets  on  the  bed  alloikted  to  him  ia  the 
house  of  a  mead. 
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1586.  In  esUhlunmenU  in  tohiek  one  Ktmsemaid  only  is  kept,  the  whole  of  the  bnsiness, 
as  above  described,  she  has  to  metbodixe  and  effect  without  maoh  aid  from  other  mem- 
bers of  the  household. 

In  ft  funilr  of  rv^ular  habits,  sbe  inaj  probably  have  the  piivilam  of  gmng  oarly  to  bed.  It  will  then  be 
only  pruper  in  her,  and  it  will  be  oertainly  moet  conTenient  to  her  alio,  to  riw  as  early  as  six  in  sammer  and 
sot  later  than  seren  in  the  winter.  With  the  opening  of  windows,  and  with  phbpannf  the  sittinff-rooms,  •• 
above  described,  for  the  l^newed  use  of  the  famiW,  she  will,  of  coarse,  begin  her  day.  After  haafing  np  ear' 
tains  above  the  carpet,  and  covering  over  the  solas,  d(o.,  to  preserve  them  from  the  dost,  she  mast  clean  die 
grates,  fenders,  Ac. ;  and  when  this  is  done,  sweeping,  dnsting  the  roomsf  and  replacing  the  famitare  aright 
must  follow.  Whenever  possible,  she  sboold  also  sweep  the  staira ;  for  if  deferred  tiU  late  in  the  day,  the 
family  will  be  passing  ana  repassing  while  she  is  sweeping  them,  very  inooBveniently  both  to  themselves  and 
to  her. 

1686.  In  going  into  the  bedroonu,  her  first  care  must  be  giren  to  the  proper  airing  of 
the  rooms  and  bedding.  She  must  open  the  windows,  and  after  removing  the  bed- 
clothes from  the  feather  beds,  shaking  up  the  feathers,  and  leaving  them  open  to  the 
air,  she  must  proceed  to  set  to  rights  the  washing  and  dressing-tables,  and  then  to  cover 
them  over  in  preparation  for  the  sweeping.  The  bucket  carried  from  room  to  room  to 
receive  the  slops  must  be,  when  done  with,  emptied  and  immediately  cleaned  out  wi^h 
plenty  of  cold  water,  and  turned  down  in  an  appropriate  place  to  dry.  It  is  a  slovenly 
habit  to  leave  the  chamber-bucket  long  unemptied ;  It  spoils  the  bucket,  as  it  also  does 
to  leave  it  uncleaned  and  wet.  When  it  is  sufficiently  dried,  after  it  has  been  washed 
out,  it  should  be  put  into  the  honsemaid*s  closet,  in  which  the  rest  of  her  utensils  and 
materials  for  cleaning  are  usually  kept.  Two  water-jugs  should  be  among  these  uten- 
sils, one  for  hard  or  spring  water,  the  other  for  rain  or  soft  water.  These  being  filled 
with  a  fireah  supply,  must  be  carried  into  each  bedroom  or  dressing-room,  out  of  which 
each  ewer  and  carafe  or  water-bottle  must  be  refilled.  Towels  that  have  been  recent- 
ly used  must  be  dried  either  beibre  an  open  window  or  before  a  fire,  care  being  observed 
to  replace  each  horse,  with  its  respective  towels,  in  the  room  to  which  it  belonged,  that 
there  may  be  no  exchange  in  the  towels.  When  clean  towels  are  to  replace  those  which 
have  been  used,  the  housemaid  should  take  care  to  dry  those  that  are  wet  before  they 
are  put  away  for  the  wash.  If  left  damp,  linen  will  soon  become  mildewed,  the  marks 
of  which  are  difilcult  to  remove. 

When  the  washing  and  dressing  tables  are  pnt  in  order  and  covered  over,  the  honsemaid  then  calls  to  her 
assistance  the  other  maid  servants,  whose  duty  it  is  to  help  her  to  mahe  the  beds.  It  is  necessary  to  remind 
those  Mdio  are  ciUed  away  from  other  employments  to  aanst  in  making  beds  that  they  should  previoosly  wash 
their  hands,  and  pat  off  aprons  which  haee  been  greased.  Nothing  can  be  more  nnseemly  and  disagreeable 
than  marks  (^  dirty  fingen  upon  bed-hangings,  sheets,  or  oounterpanee ;  bat  with  cleanly  servants  this  Can 
seldom  happen.  The  twds  being  made,  the  cnrtains  are  to  be  shaken,  fidded,  and  laid  on  the  bolsterrand  the 
valances  to  be  tamed  np  roand  the  bedsteads.  A  laige  sheet  ie  thrown  over  the  whole,  coarse  wnppen  over 
dressing  and  washing-tables,  and  the  sweeping  may  then  begin  (see  **  Sweeping*') :  then  she  dasts  every  part 
and  every  piece  of  fnmttare ;  when  the  whole  is  completed,  and  she  looks  round  and  seee  nothing  neglected, 
her  work  is  over  for  a  time.  She  then  resorts  with  her  aewing  to  the  still-room  or  kitchen,  and  sits  there  till 
it  is  time  to  pat  the  rooms  in  order  after  dressing.  In  the  evening  she  should  pttisne  the  same  eooiie  as  be- 
fore mentioned.  And  daring  the  week  she  shonld  be  soUcitoas  to  divide  ana  arrange  her  work  so  as  to  get 
—eh  day  some  portion  of  that  done  which  may  be  termed  the  weekly  basinees.  By  doing  thin,  there  would  be 
no  greater  pressare  of  work  on  any  one  day  more  than  on  the  rest  of  theweek. 

SuBgscT.  6. — Duties  of  the  StiU^room  Maid. 

1687.  The  eiiU-room  maid,  less  frequently  required  at  present  to  assist  at  the  stiU 
than  in  former  timesf  when  sweet-flavoured  waters  were  to  be  prepared  for  the  cook» 
aromatics  for  the  dressing-room,  and  cordials  for  the  invalid,  yet  she  preserves  her 
name,  and  in  some  houses  her  ancient  avocations  also.  (See  '*  Still-room,"  Book  XX.) 
But  whether  these  are  entirely  discontinued  or  not,  she  has  always  a  distinct  depart- 
ment to  fill — ^that  of  the  charge  of  the  housekeeper's  room.  She  is,  in  fact,  the  house- 
keeper's maid,  lights  her  fire,  cleans  and  dusts  her  room,  prepares  the  table  for  her  break- 
fast, waits  upon  her,  and  upon  those  of  the  establishment  who  breakfast  with  her,  and, 
after  clearing  away  the  breakfast-table,  she  prepares  to  assist  her  in  the  preparations  for 
second  courses  and  desserts,  or  in  distillation  m  those  families  in  which  this  branch  of 
the  still-room  employments  is  continued.  Neat,  clean,  active,  and  obliging  she  must  ever 
be,  and  if  observant  also,  there  is  no  office  in  a  gentleman's  house  more  likely  to  fit  her 
for  undertaking  in  time  higher  and  more  responsible  departments  of  household  business. 

SuBSBCT.  7. — Duties  of  the  Laundry  Maid. 

1688.  T%e  laundry  maid  is  engaged  generally  to  wash  and  get  up  only  the  household 
linen  and  the  family  clothes.  The  maid  servants  wash  for  Siemselves,  or  receive  in- 
stead an  allowance  of  wages.  The  men  servants'  washing,  with  the  exception  of  the  foot- 
man's linen  jackets  and  aprons,  is  always  at  their  own  cost.  This  is  customary,  and 
if  it  seem  hard  that  the  men  servants  shonld  not  have  the  same  advantages  in  this  i«* 
spect  as  the  women,  it  must  be  remembered  that  their  wages  are  much  more  consider- 
able than  those  of  women  servants.  On  this  subject,  see  also  Book  XX.,  *'  Economy 
of  the  Laundry." 

1589.  Th*  iMcJUy  htavuuef  the  ImndrfmmUia  OtfUhmiMg:  on  Jfemfayt  the  bfaalnese of  the  lanadnst 
begins  with  ooDeeting  and  soitang  oat  the  various  anielea  to  be  washed,  in  preparing  the  ooppera,  filing  them 
with  water,  and  laying  the  foel  reedy  ibr  kindling.    On  Trntda^  she  iheold  rise  at  ft  o'cloek,  light  ifis  iiet 
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vndar  tha  ooppen,  ud  u  won  tm  the  wfttorit  bot,  she  sbouU  iMfin  with  lier  unntaata  to  wash.  As  it  Is  t 
main  object  to  hanf  oat  early  in  the  moraine  aU  artidee  (aach  as  eheeta  and  bodj  linen)  which  mar  be  im- 
proved by  the  whitening  power  of  the  nonutig  air  and  inn,  the  first  honia  of  the  washing  day  shoola  be  dili- 
gently emplmred.  snd  the  erening,  if  the  washing  is  finished,  should  be  occupied  with  sooarin^  and  cleaning 
up  tM  wasb-noose  and  the  utensils  which  hare  been  oeed.  Wednesdays,  the  chief  of  the  washing  being  eoes- 
plefced,  the  bneiness  of  drying  and  folding  the  linen  for  the  mangle  ana  iron  is  to  be  begun,  as  well  as  that  td 
starcbing  and  clearin|r  the  fine  linen.  Twrsdsys  and  Fhdojfa  are  occupied  with  mangling,  ironing,  and  getting 
up  the  whole  of  the  linen.  SaturJaMin  separating  it  according  to  the  maiiu  slllxed  to  it,  and  carryii^  each 
division  into  its  appropriate  plane.    The  rest  of  the  day  is  given  up  to  the  cleaning  of  the  laundry,  and  puttinf 


into  Uieir  places  au  things  connected  with  the  business  carried  on  in  it. 

In  familiee  consisting  of  few  in  number,  the  laundry  maid  has  often  oom|deted  her  bosinesB  on  Thnrsday 
eTenings.  She  is  then  usually  expected  to  assist  the  boussmaid  in  repairing  the  linen  either  of  the  house  or 
femily. 

SuBiBCT.  S.^DuiieM  of  Sertanf  of  AU  Work, 

-1690.  A  servant  oftUluforkj  though  considered  as  holding  one  of  the  most  humble  pla- 
ces, may,  if  possessed  of  skill,  activity,  and  integrity,  be  one  of  the  most  valuable  of 
household. servants,  the  comfort  arising  from  the  regular  performance  of  the  whole  bu- 
siness of  the  house  being  solely  dependant  on  her. 

1691.  Generally  J  a  young  girU  onjtret^oing  into  tervice,  commences  her  career  as  seruant 
of  all  vDcrki  and  if  sue  Imppen  to  fall  into  the  hands  of  a  clever,  active  mistress,  she 
may  be  regarded  as  most  fortunate ;  for,. under  her  direction,  she  may  prepare  herself 
admirably  for  ai|y  other  department  of  service.  She  cannot  be  in  a  better  school  for 
her  education  in  household  duties  and  virtues  than  in  a  family  of  orderly  and  neat  hab- 
its, in  which  each  day's  occupations  proceed  in  a  regular  and  almost  undeviatinir  course. 
But,  unfortunately,  it  is  frequently  the  reverse  ;  and  a  girl  of  unformed  habits  often  finds 
her  first  service  one  of  hard,  yet  irregular  duty.  If  she  entered  it  possessing  any  no- 
tion of  order  and  neatness  it  is  soon  lost,  and  she  falls  readily  into  the  habits  of  mis- 
management and  carelessness  of  the  examples  before  her,  h^its  which  probably  will 
aflfect  her  welfare  to  the  end  of  her  days :  once  contracted,  they  are  seldom  eradicated. 
In  hiring  maid  servants  to  fill  distinct  departments  in  larger  establishments,  objections 
are  often  raised  a^inst  those  who  have  only  served  in  the  general  character  of  servant 
of  all  work,  objections  arising  from  observations  on  the  irregular  management  of  their 
household  duties,  and  their  deficiency  in  neatness.  It  must,  however,  be  remembered 
that  a  good  servant  of  all  work  will  make  a  good  servant  in  any  capacity,  and  may  be 
taken  into  any  department,  not  only  without  fear  of  her  failure,  but  with  every  proba- 
bility that  she  will  fill  the  situation  with  credit  to  herself  and  with  satisfaction  to  her 
employer.  In  some  places,  Scotland  for  instance,  a  good  general  servant^  as  she  is  called, 
is  much  sought  after,  and  can  demand  higher  wages  than  those  who  engage  in  only  one 
department  of  service. 

1902.  T%9  rsMluM  oftka  imUm  »f  the  general  eenMuU  depends  cbiefly  upon  the  description  of  place  she  en- 
ters. Buppoee  her  engagement  i»  to  eerve  a  single  lady  in  a  small  house  in  a  town.  Here  ber  work  will  prob- 
ably be  regular,  and  net  so  heavy,  bat  that  with  industry,  activity,  and  a  judicious  division  of  the  work,  she 
win  be  wdlnhle  to  perfermiit.  -Virst,  she  must  be  an  early  riser ;  before  her  mistress  gets  up,  her  kitchen, 
parlour,  and  haU  shouM  be  properly  cleaned  (see  art.  "  Cleaning^),  and  she  herself  washed  and  neatly  dress- 
ed, ready  to  attend  on  her  mistress  and  to  prepare  her  breakfast,  taking  ber  own  also  about  tbe  same  time. 
After  bredifast,  and  after  washing  and  patting  away  the  lireakfast  things,  and  rereiTing  her  mistress's  orders 
for  the  day,  she  should  repair  to  the  bedrooms,  and  proceed  to  clean  and  arrange  tbem,  as  described  above  (sse 
" Hoasemaid*s  Dutiel**).  Fran  these  employments  it  is  probable  that  she  maybe  occasionally  called  away  to 
answer  bells ;  and,  on  such  occasions,  she  should  look  to  her  kitchen  fire  now  and  thmi,  to  keep  it  in  readiness 
for  the  cooking,  to  which  she  will,  in  a  shon  time,  bave  to  attend.  When  up-stairs  work  is  done,  she  must 
return  to  her  kitcben,  and  set  about  preparing  tbe  dinner.  In  some  eases  tbe  mistress  may,  perhaps,  assist 
ber.  It  will  be  an  advantage  to  theaervant  to  have  such  an  assistant  and  inatmctress  who  may  be  clever  in 
tbe  art  of  cooking. 

I59S.  A  mistress  capable  of  directing  the  business  of  tbe  kitchen  and  house  is  tbe  best  friend  a  young  ser- 
vant can  have.  Before  dinner  is  served  she  should  again  wash  her  hands  and  change  her  apron,  making  her 
dress  as  seemly  as  the  nsture  of  ber  employments  permit.  In  a  service  such  as  the  one  now  deecribed,  the 
family  osnally  dine  first,  and  the  servant  afterward,  on  the  remaias  of  the  dinner*  As  she  brings  it  from  table 
she  shoold  put  it  near  the  fire  to  keep  it  warm  until  she  has  time  to  sit  down  to  it.  If  she  does  her  dutf  to 
her  employer,  she  may  conscrentioosly  attend  to  any  little  circumstances  that  may  promote  her  own  comfort. 

]$M.  Her  dinner  over,  the  clearing  away,  scouring  saucepans,  washing  dishes,  with  evety  other  necessary 
act  of  cleanliness,  will  occupy  some  part  ot  the  ofUnioon,  ia  tbe  coarse  of  which  she  most  find  time  to  make 
up  the  kitchen  fire,  set  on  the  tea-kettle,  and  sweep  up  the  kitchen  heanb.  Her  work  completed,  she  again 
washes  herself  and  channs  ber  dress ;  she  is  then  ready  to  wait  upon  ber  mistress  at  tea,  and  to  attend  in 
any  other  way  to  ber  comfort. 

IMS.  The  evening  is  occupied  with  dosing  doon  and  windows,  and  arranging  the  bedrooms  for  the  nif  ht. 

1506.  Beeidee  the  dailf  rmuine.  ehe  mmet  contrive  to  bring  into  each  day  seme  porften  qf  the  weekty  eleming. 
Her  kitchen  should  be  scoured  twice  a  week,  on  Widneedof  and  Soturdov ;  the  psrloor  swept  every  other 
morning ;  tbe  hall  washed ;  bedrooms  swept,  and  carpets  taken  up  and  shaken  on  TWsdoy  and  J^Wdsy  ;pftti* 
cleaned  on  WeSneeiof  and  Sainrdoif ;  block  tin  kitohen  utensils,  plated  candlesticks,  and  brass  work  on  7%«rs- 
dm  (see  **  Cleaning**).  Once  a  fortnight,  or  once  in  three  weeks,  tbe  fioon  of  bedrooms  should  be  scoured  (ses 
**  Sooaring**),  marls  on  painted  wainscots  washed  off,  windows  deaned,  &c. 

1997.  if  the  waehinjs  he  done  in  the  ktmse,  the  above  routine  will  be  oocasiona]ly  broken  into  for  a  few  days, 
though'  probably  she  will  be  allowed  some  assisUnoe  at  tbe  wasbtnb,  and  will  find  her  mistress  ready  to  take 
on  herself  some  portion  nf  the  lighter  business  of  stsrching  and  getting  up  the  fine  linen. 

15M.  Altbough  a  multiplicity  of  occupations  appear  to  claim  her  attention  and  time  even  in  the  smsllest 
families,  yet,  by  a  Jndidoos  division  of  ber  fluties,  and  by  activity  and  diligence,  she  will  find  tbem  all  under 
her  ooounand,  so  as  to  get  throagb  them  without  any  inconvenient  pressure.  In  the  ajH'ivpriatHm  of  her  oc- 
cupations to-time|and  In  the  stMMly,  regular  pexfonnaiics  of  the  same,  oonsist  the  good  management  of  the 
eenoni  ^  nil  mmit. 
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1599.  The  following  »  gWen  as  the  netial  wages  of  domesticfl : 


MiLLE  DOMESTICS. 


Out  of  Liv«ry. 


Hi|liOT« 
Waaefc 


HiMiw  itewaitl 
Vdet  .  . 
Butler  .  . 
Cook  .  . 
'French  cook 
Porter  .  .  > 
FoolDftii  . 
Under  fooCaan 
Foot-hoj  . 
Coaehnuui 
Graoin  . 
Poetillioa  . 
Stable-bo/ 
Oerdenar  . 


£. 

75 

47 

90 

40 

190 

0 

49 

0 

0 

0 

95 

0 

0 

90 


«. 

0 
9 
0 
0 
0 
0 
0 
0 
0 
0 
10 
0 
0 
0 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


LOWMt 


A 

50 

31 

4S 

30 

100 

0 

91 

0 

0 

0 

SO 

0 

0 

SO 


«. 

0 
10 

0 

0 

0 

0 
10  0 

00 

0 

0 

9 

0 

0 

0 


In  LiT«i7. 


BuAmt 


0 

0 

0 

0 

0 

90 

S5 

91 

14 

91 

91 

91 


«. 

0 

0 

0 

0 

0 

0 

0 

0 
14 
10 

0 

0 

IS  ISO 
0    0  0 


± 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


WafM. 


A   *. 

0    0 

0    0 

0    0 

0    0 

0    0 

18    0 

18  18 

10  10 

8    8 

St    0 

16  10 

10  10 

8    8 

0    0 


FEMALE  DOMESTICS. 
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[In  the  United  States  the  progress  of  luxury  and  eztraTagaqce  has  happily  stopped 
short  of  the  multiplication  of  servants  to  the  extent  which,  as  here  truly  represented, 
the  British  aristocracy  and  nobility  have  reached.  Even  among  our  miUionairM  there 
are  none  who  retain  so  many  male  and  female  domestics  in  their  home  establishment. 
Althongh,  in  the  Southern  States,  there  are  many  planters  who  have  hundreds  of  slaves, 
of  whom  they  are  the  legal  owners,  and  who  are  chiefly  employed  in  their  cotton  and 
rice  fields,  or  in  their  sugar  and  tobacco  plantations ;  yet  none  even  of  these  include 
in  their  household  proper  so  many  as  28  male  and  female  attendants,  nor  are  there  any 
in  the  non-slaveholding  parts  of  the  country  who  employ  half  that  number,  however  ex- 
tensive their  domestic  establishment.  Indeed,  some  of  the  official  designations  of  ser- 
vants here  named  are  not  recognised  in  America  even  by  our  English  residents,  many 
of  whom  do,  nevertheless,  retain  many  of  their  British  notions  and  accustomed  habits ; 
but  they  find  it  impracticable  to  obtain  competent  and  trusty  servants  in  all  these  de- 
partments, however  they  might  desire  it. 

Of  male  servants,  our  wealthiest  fsmiilies  retain  no  more  than  a  porter,  footman, 
coachman,  groom,  gardener,  waiter,  and,  in  some  few  instances,  a  French  cook,  butler, 
and  valet ;  and  the  housekeeper,  cook,  scullion,  lady*s  maid,  chamber-maid,  laundry 
maid,  nurse,  and  one  or  more  maids  of  all  work;  constitute  the  whole  of  the  female  ser- 
vants employed  in  the  most  extensive  domestic  establishments  in  America.  Nor  is  it 
at  all  common  to  have  any  of  the  servants  in  livery  except,  in  rare  examples,  the 
coachman,  footman,  and  valet.  Indeed,  a  vast  majority  of  the  wealthy  merchants  and 
capitalists  of  our  country  content  themselves  with  less  than  half  this  number  of  ser- 
vants, and  find  their  household  duties  better  atfended  to  by  requiring  the  most  of  their 
domestics  to  be  servants  of  all  work.  The  difficulty  of  procuring  persons  in  this  coun- 
try who  have  been  trained  for  special  departments' of  domestic 'service  would,  of  itself, 
be  an  insuperable  obstacle  to  procuring  an  analogous  classification  of  servants  to  that 
described  above  as  conunon  in  England,  unless  they  were  imported  for  the  purpose ; 
and  the  rate  of  wages  is  so  much  less  in  America  than  in  England,  that  no  inducement 
could  be  held  out  sufficient  to  lead  such  to  emigrate  thither. 

The  mass  of  our  population  in  the  United  States,  however,  have  been  trained  to  help 
themselves  hi  the  management  of  household  afifhirs  to  an  extent  which  renders  them 
independent  of  so  many  servants,  nor  do  they  feel  the  need  of  them.  Th^  wife  and 
mother,  in  multitudes  of  reputable  and  even  wealthy  families,  prefers  being  her  own 
housekeeper  and  nurse ;  the  elder  daughters  considt  their  taste,  and  promote  their 
health  by  attending  to  the  chambers  and  cultivating  the  skilful  use  of  the  broom  and 
hand-brush,  or,  where  there  are  no  elder  daughters,  some  female  relative,  who  becomes 
an  inmate  of  the  household,  attends  to  these  dniies  of  choice.  A  maid  of  all  work,  or 
two  or  three  of  such  if  needed,  together  with  a  cook  and  washerwoman  in  the  kitchen, 
with  a  servant  to  run  errands,  dec,  are  all  the  female  servants  kept  or  needed  by  very 
many  of  our  most  reputable  and  wealthy  families ;  while  one  or  two  servants  of  aU 
work  are  all  the  female  help  which  a  majority  of  American  families  retain. 

Male  servants,  either  white  or  coloured,  are  only  employed  by  the  wealthy,  or  those 
who  choose  to  be  reputed  such,  and  are  hence  comparatively  rare,  especially  in  the  non- 
slaveholding  states ;  and  a  waiter  or  valet,  a  footman  and  coachman,  constitute  the  num- 
ber seldom  exceeded.  In  moat  families  these  are  dispensed  with  very  readily,  menial  offi- 
ces of  all  kinds  being  performed  by  pubUo  porters,  bootblacks,  barbers,  washerwomen, 
&c.,  who,  acting  as  outdoor  servants,  attend  to  these  respective  duties  for  a  weekly  or 
monthly  stipend.  The  livery  stables  conveniently  provide  a  stable-boy  and  groom, 
where  a  carriage  and  horses  are  kept,  uod  multitudes  of  gentlemen  choose  to  drive 
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their  own  carriages  when  they  gire  their  familiee  an  airing,  rather  than  to  confide  this 
trust  to  a  coaclunan,  often  careless,  and  even  drunken.  Apart  from  the  economy  of 
these  arrangements,  Americans  greatly  prefer  them  in  the  general,  and  their  common- 
ness reiuiers  them  reputable  eyen  among  the  higher  classes,  who  thus  rid  themselros 
of  the  expense  and,  what  is  worse,  the  annoyance  of  so  many  serrants. 

The  greatest  trouble  connected  with  housekeeping  in  American  cities  is,  confessedly, 
the  dif^sulty  of  procuring  and  retaining  good  servants,  and  private  hoepitadity,  to  whidi 
our  people  are  proverbially  disposed,  is  necessarily  limited  by  this  drcnmstanoe ;  and 
it  is  one  the  annoyance  of  which  can  scarcely  be  appreciated,  and,  thou^  not  easily  de- 
scribed to  strangers,  may  be  readily  accounted  for. 

In  the  Southern  States,  where  slaves  are  trained  by  their  masters  and  mistresses  with 
special  reference  to  the  service  of  the  family  in  the  department  of  labour  allotted  then, 
the  difficulty  of  which  we  speak  is  not  realized  to  any  great  extent.  Servitude  is  their 
lot,  as  it  has  been  that  of  their  ancestors,  and  they  are,  for  the  most  part,  ignorant  of 
any  higher  destiny  being  attainable  or  even  desirable ;  and  multitudes  of  them  are  con- 
tented^ happy,  and  free  from  any  aspirations  after  a  change  of  their  condition,  which, 
though  one  o[  bondage  and  dependance,  is  attended  by  no  care  or  anxiety  for  the  means 
of  subsistence,  which  with  them  is  the  ultimatum  of  desire. 

But  in  the  non-slaveholding  states,  and  especially  in  the  northern  cities,  the  case  is 
widely  different.  The  coloured  people  are  free,  and  when  they  can  find  any  employ- 
ment, however  menial,  which  they  can  conduct  on  their  own  behalf,  they  refuse  to  b^ 
come  hired  servants,  or  the  domestics  in  families,  regaidinff  such  service  as  beneath 
thmn,  approaching,  as  they  seem  to  think,  to  the  nature  of  slavery.  And  of  those  who 
are  compelled,  for  want  of  subsistence,  to  enter  domestic  service,  it  is  their  misfortune 
more  than  tbeir  fault  to  say  that,  for  the  most  part,  they  are  mere  eye-servants,  and  are 
not  often  found  either  qualified  or  trustworthy. 

Their  number  being  very  inoonsidepible,  our  population  in  the  North  have  to  be  main- 
ly dependuit  on  the  Irish  and  German  emigrants,  who  constitute  the  great  mass  of  onr 
domestics ;  for  most  strangely  it  has  come  to  pass  that  white  females,  especially  in  the 
humble  walks  of  life,  however  humble,  resard  the  condition  of  hired  servants  as  be- 
neath them,  and  the  domeatic  dutiea  of  the  household  too  degrading  for  freeborn  Amer- 
icans !  They  prefer  harder  labour,  coarser  fare,  and  destitution  of  a  comfortable  ahel- 
ter,  if  they  can  only  be  seamstresses,  tailoresses,  hat  and  shoe  binders,  hook-folderB, 
^opkeepers,  milliners,  or  anything  else  except  the  hired  giris,  helps,  or  domestics  of 
a  family.  Multitudes  of  them  in  all  our  cities  toil  fh>m  Monday  morning  until  Satur- 
day night  in  miserable  garrets,  hovels,  and  even  cellars,  working  at  prices  which  stint 
them  for  even  the  necessaries  of  life,  wither  their  health,  dim  their  eyes,  and  often  sac- 
rifice their  lives,  who  mif^t  be  actively  and  healthfly  employed  in  the  bustling  duties 
of  domestics^  at  ample  wages,  with  the  comforts  and  even  luxuries  of  life,  and  a  good 
home.  But  sueh  is  their  uSatuation  on  this  particular  subject,  that  very  few  Americaa 
girls,  of  suitable  age  for  household  service,  can  anywhere  be  found  in  the  capacity  of 
domestic  servants. 

It  is  for  this  reason  that  Irish  and  Gihnan  domestics  are  ahnost  universally  empioyad 
in  the  northern  cities,  and  these  are,  for  the  most  part,  wholly  nninstructed  in  the  duties 
of  household  service ;  and  however  willing  muhitndea  of  them  are  to  work  for  hire,  they 
have  to  be  taught  by  the  mistress  of  the'  family  even  the  most  common  kinds  of  ser- 
vice, bein^,  for  the  most  part,  wholly  ignorant  of  the  phunest  cooking,  house-cleanlag, 
washing,  uonina,  dee.,  so  that  they  often  receive  wages  for  months  before  they  hem 
to  make  themselves  useful  in  the  family,  or  can  at  afi  be  relied  on  for  their  eveiy-cby 
routine  of  duty. 

By  this  time  they  oflen  become  corrupted  by  the  intercourse  they  have  with  other 
servants  during  their  frequent  leisure,  a^  are  prompted  to  demand  an  advance  of  w^ 
gea,  and  to  nuuce  exactions  of  time  for  visiting  tiieir  numerous  cousins  and  other  rela- 
tives from  the  old  country,  as  well  as  to  fill  your  kitchen  with  strangers,  both  male  and 
female,  until  the  annoyance  becomes  insufferable.  Next  they  abruptly  leave  the  family 
where  they  have  been  taught  at  great  paina,  and  have  but  just  learned  the  woric  they 
are  required  to  do,  either  to  sedc  a  nurse's  place,  or  some  lighter  form  of  service,  for 
higher  wages,  or,  perhaps,  to  get  married  to  aome  one  of  their  countrymen,  whom  you 
have  allowed  to  quarter  upon  your  premises  rather  than  riak  the  loss  of  your  servant, 
now  that  she  has  learned  how  to  be  usefuL  These  are  but  a  few  items  in  the  list  of 
grievances  which  are  perennially  multiplied. 

To  remedy  these  and  similar  evils,  societies  are  formed  for  the  encouragement  of 
faithful  domestics,  by  whom  premiums  are  given  to  those  who  continue  to  senre  any 
family  for  a  reasonable  length  of  time,  and  testimonials  of  good  character  issued  which 
secure  them  a  perpetuation  of  employment.  These  \ueM  institutions,  however,  are 
comparatively  ineflSoient,  for  the  reason  that  few  out  of  the  mass  of  senranis  are  found 
to  merit  their  rewards,  either  from  a  roving  dispoaition,  or  mistaken  notions  of  inde- 
pendence, with  which  they  become  filled  in^iu  *^  free  country,"  where  they  seem  to  ex- 
pect the  most  wagea  for  the  least  work,  and  calculate  to  be  well  paid  for  doing  as 
they  please. 
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The  only  adequate  protection  to  hofuekeepers  from  the  endless  troubles  connected 
vith  thedbr  domestics  is  to  be  found  in  correcting  the  mistaken  idea  among  our  own 
young  countrywomen,  that  there  is  anything  degrading  in  the  routine  of  domestic  ser- 
Tice,or  that  it  is  less  respectable  to  labour  at  household  duties  for  hire  than  to  toO  wiUi 
the  needle  for  the  miserable  pittance  which  speculators  in  female  serritude  allow  such 
to  reoeiTo  as  wages  for  their  industry. 

A  young  wife  whose  condition  in  life  before  her  marriage  has  exempted  her  fh>m 
the  drudgery  of  the  kitchen  at  her  paternal  home,  and  whose  husband  is  in  circumstan- 
ces entithng  her  to  similar  exemption  in  her  new  relation,  is,  nevertheless,  obliged  to 
perform  menial  duties  in  her  kitchen,  not  only  to  instruct  her  first  servant,  but  she  has 
to  give  similar  lessons  to  every  new  servant  which  her  frequent  changes  introdace  into 
the  family?  However  unwelcome  such  labour,  no  one  imagines  that  it  is  in  the  least 
degree  disreputable,  after  her  marriage,  to  teach  her  servants  by  practical  lessons,  or  to 
assist  them  statedly  in  the  duties  of  the  chambers  or  kitchen.  And  yet  the  same  duties 
and  toils,  cheerfully  performed  after  marriage  by  the  mistress,  and  to  which  she  has 
never  been  accustomed,  are  deemed  by  young  women  dependant  on  their  labour  for 
bread  as  beneath  their  fancied  dignity ;  and  pauperized  seamstresses,  du;.,  ground  into 
the  dust  by  their  taskmasters,  whose  compulsory  bill  of  prices  fail  to  reward  their  hard 
earnings  with  even  the  necessaries  of  life,  will  turn  up  their  noses  in  aristocratic  pride 
by  excluding  from  their  society  a  young  woman  who  is  occupied  in  domestic  service, 
either  as  kitchen  maid,  or  servant  of  all  work,  and  this  though  the  lady  of  the  house 
herself  shares  in  the  humbleet  of  her  labours. 

How  insnfierably  absurd  is  such  folly,  when  this  same  seamstress,  when  she  has 
luckily  married  some  labouring  man  of  her  own  degree  in  life,  enters  upon  housekeep- 
ing for  herself  without  a  servant  of  any  kind,  and  becomes  reconcUed  at  once  to  those 
very  kinds  of  labour  which  she  before  regarded  as  humiliating  and  disgraceful ;  and 
when,  by  dint  of  industry  and  frugality,  the  young  couple  find  themselves  able  to  look 
out  a  servant  to  relieve  the  wife  of  her  daily  task,  and  share  the  burdens  of  an  increas- 
ing family,  she  finds  her  former  notions  of  the  degrading  character  of  domestic  service 
so  universial  amonff  her  own  countrywomen,  that  she  is  now  convicted  of  her  infatua- 
tion, and  is  compeUed  to  take  under  her  roof  a  raw  Irish  or  green  German  girl,  neither 
of  whom  know  how  to  boil  a  potato  or  cook  a  beefsteak  until  they  serve  an  appren- 
ticeship in  her  kitchen. 

Under  such  circumstances  as  here  alluded  to,  it  is  obvious  that  the  classification  of 
servants  recognised  in  t!ng)and  is  impracticable  in  America.  And,  moreover,  the  high 
notions  of  equality  and  independence  inspired  by  a  "  free  country"  would  render  such 
an  army  of  servants  in  a  household  as  unmanageable  as  a  regiment  of  dragoons,  and 
as  dangerous  to  the  peace  and  safety  of  a  family  as  a  *<  gunpowder  plot."  Indeed,  there 
are  very  few  in  this  country  whose  income  would  justify  so  large  an  outlay  for  domes- 
tic wages  as  the  foregoing  table  shows,  nor  is  there  any  family  establishment  for  pri* 
vate  residence  in  America  which  could  furnish  occasion  for  so  many  servants.  The 
foregoing  chapter,  however,  possesses  much  interest,  and  in  the  comparison  of  this  fea- 
ture in  our  domestic  economy  with  that  of  England,  wiU  furnish  our  countrymen  no 
cause  for  dissatisfaction  or  envy.] 


CHAPTER  n. 

HOUIBHOLD  CLXANIlfG. 
SkCT.  I.— OKNKBAL  HOUSSHOLD  CIrXANINO. 

SuBSBCT.  1. — General  ObgenationM. 

1600.  CUanlint99,  whether  houMehold  or  personal,  may  be  considered  as  one  of  the  un^ 
alloyed  advantages  derived  from  civilization.  If  it  may  not  be  ranked  as  a  virtue,  it  is, 
at  least,  the  parent  of  virtues,  and  not  unadvisedly  was  the  old  saying  first  pronounced, 
**  Cleanliness  is  next  to  Godliness.*' 

1601.  As  a  habit,  it  has  moral  as  well  as  physical  advantages,  personal  as  well  as 
domestic ;  hence  its  claims  on  our  approbation  and  daily  observance.  It  evinces  an 
absence  of  slothfulness ;  for,  without  activity  and  exertion,  cleanliness  cannot  be  prac- 
tised :  it  is  an  emblem,  if  not  a  characteristic,  of  parity  of  thought  and  propriety  of 
conduct.  It  seems  as  if  it  could  not  be  associated  with  vicious  pursuits,  so  rarely,  in 
the  habitually  profiigate  character,  are  the  active  and  wholesome  habits  of  cleanliness 

Eirceptible.    The  squalid  wretchedness  which  sometimes  engages  the  pity  of  the  phi- 
nthropist  is  oflener  found,  on  investigation,  to  be  the  effect  of  vicious  idleness  rather 
than  of  unmerited  misfortune  ;  while  cleanliness,  if  it  cannot  totally  indemnify  us  from 
the  evils  of  poverty  and  disease,  can  keep  them  far  removed  from  utter  wretchedness 
and  misery. 
Cleanliness  is  an  uneqnivocid  good ;  and,  accordingly,  we  find  that  it  confbrs  a  spe* 


968  BOU8CUOLI>  SEKYANTS,  AND   TBBIR   DUTIES. 

ciea  of  rank  on  all  its  notaries,  to  whatever  claw  in  the  seale  of  sortely  they  may  be- 
long. The  cleanly  family,  whether  living  in  the  cottage  or  the  hall,  ia  **  respectahle," 
**  creditable" — a  distinction  which  serves  as  capital  or  stock  in  trade  to  members  of  the 
industrious  working  class,  and  is  not  without  its  value  in  the  higher  walks  of  life,  where 
honour  and  distinction  are  sou^t. 

1608.  In  the  former  class,  the  respectability  of  a* family  (and  we  can  scarcely  aDow 
respect^ility  to  be  daimed  where  cleanliness  does  not  prevail)  is  a  sufficient  recom- 
mendation to  honest  and  creditable  employments.  An  opposite  tenn,  given  to  an  idle, 
slovenly  family,  would  be  an  equal  impediment  to  the  worldly  advancement  and  welAre 
of  its  members.  Doubt  apd  suspicion  must  inevitably  cloud  the  prospects  of  all  whose 
domestic  habits  could  not  promise  for  them  that,  in  Uie  worid,  when  called  upon  to  act, 
they  would  be  diligent  and  energetic,  not  selMndulgent,  or  wanting  in  attention  to  any 
of  the  proprieties  of  life. 

1603.  We  shall  firti  connder  eUanliiuts  in  the  houee,  together  with  the  modea  of  clean- 
ing everything  within  its  walls.  Attention  to  the  person  will  be  treated  of  elsewhere. 
Under  the  he^  of  "  Ventilation,"  we  have  treated  of  the  importance  of  preserving  the 
purity  of  the  air  in  our  houses,  and  of  those  causes  which  deteriorate,  among  which  the 
want  of  cleanliness  is  one  of  the  chief. 

1604.  Whatever  may  be  the  exciting  causes  of  infections  diseases,  cleanliness  has 
in  its  keeping  the  specific  by  which  their  progress  is  checked.  Under  its  influence  in- 
fectious complaints  are  often  confined  to  some  solitary  instance  in  a  family,  and  do  not 
spread,  as  formerly  they  would  have  done,  with  the  fatal  rapidity  of  a  pestilence.  This 
specific  allays  the  scourge,  as  well  as  giving  exemption  from  contagion  to  all  who  prac- 
tise it.  Many  other  effects  of  cleanliness  on  health  might  be  stated,  with  considerationa 
of  much  importance  in  other  points,  relative  to  family  comfort  and  prosperity. 

1605.  The  economy  of  cleanliness  is  another  recommendation  to  its  observance ;  the 
uniform  cleaning  of  house  and  furniture  is  among  the  best  means  of  preserving  both : 
we  can  neglect  no  wholesome  practice  in  the  whole  cycle  of  domestic  cleaning  without 
inflicting  an  injury  on  some  part  of  our  property.  We  may  even  incur  an  entire  loss 
by  neglecting  to  clean  in  time  some  of  the  various  articles  of  furniture  which  coniibrt 
and  convenience  require  us  to  possess ;  so  that  to  the  other  evils  of  uncleanliness  we 
may  fairly  add  that  of  waste  of  property.  Thus,  on  domestic  cleanliness  how  much  de- 
pends !  comfortf  eeonomvi  health,  and  respeetability. 

1606.  It  must  be  acknowledged  that,  in  this  country,  the  taste  for  eUaidiness,  if  the 
term  be  permitted,  has  long  been  cultivated,  although  there  may  be  room  stiU  for  im- 
provement in  it,  as  its  universal  prevalence  depends  upon  the  cultivation  of  more  qual- 
ities than  one. 

1607.  Yet  here  we  must  observe  that,  indispensable  as  the  practise  of  cleanliness  is, 
like  many  other  pood  inclinations  and  habits,  it  may  be  carried  too  far.  It  may  encour- 
age an  inconvement  fastidiousness,  a  nicety  that  must  often  be  offended,  and  a  conse- 
quent tendency  to  irritation  of  temper.  Such  effects  would,  in  some  degree,  counter- 
balance the  advantages  of  cleanliness. 

1608.  There  are  families  and  situations  in  life  in  which  cleanliness  can  only  be  prac- 
tised in  generals,  not  in  details ;  in  such  cases  the  love  of  it  should  be  kept  within  the 
bounds  of  possibility,  or  it  may  become  a  daily  cause  of  family  uneasiness  and  discord. 
We  delight  to  see  the  supremacy  of  cleanliness,  its  victory  over  dirt  and  smoke  ;  but 
it  can  only  yield  such  pleasure  when  known  to  be  the  result  of  a  practical,  orderly,  and 
regular  system,  and  not  of  the  severe,  hard,  daily  duty  which  we  imagine  to  be  the 
characteristic  of  an  enslaved  existence.  Cleanliness,  like  every  other  good  quality, 
must  have  its  prescribed  limits.  If  these  be  overstepped,  it  may  prove  a  torment  and 
inconvenience,  instead  of  one  of  the  sources  of  domestic  enjoyment. 

1609.  We  now  proceed  to  such  details  respecting  the  practical  part  of  our  subject  as 
may  enable  a  mistress  of  a  family  or  her  housekeeper  to  form  her  system  of  household 
cleanliness,  and  to  direct  its  daily  course. 

SirstBCT.  8. — Cleaning  Floors. 

1610.  Floors  of  a  house  may  be  of  several  kinds  —  of  boards,  of  brick,  and  of  stone. 

1611.  Boarded  floors  are  commonly  either  of  oak  or  deal.  The  former,  chiefly  seen  in 
country  houses,  or  in  the  residences  of  the  opulent,  forms  an  excellent,  substantial 
flooring,  and  is  often  only  partially  covered  with  carpet.  Deal  floors,  on  the  contrary, 
are  almost  uniformly  and  entirely  carpeted,  except  in  the  apartments  assigned  to  chil- 
dren and  servants :  the  mode  of  cleaning  them  is,  consequently,  of  less  moment,  and 
less  laborious  than  that  employed  in  deaning^  floors  of  oak. 

161S.  SeomiMg-'iot  which  the  hooMiiiAid  .mutt  be  pnmded  with  a  g«iod-siied  wooden  pul  foi  water,  a* 
wooden  bowl  for  nnd,  a  piece  of  flannel  rather  more  than  half  a  yard  aqoare,  and  a  hard  acrubUnK-brashr— 
ftntniwtit  in  ■cnibbiag  flooiv  with  the  bmeh,  ennie  sand,  and  clean  cold  water,  and  afterward  in  washing  off  the 
•and  with  the  flannel.  Sovp  it  eometimes  used  with  land ;  but,  instead  of  impnmnf ,  it  iTguree  the  colour  of 
the  boards  when  dry,  fiviuf  them  a  blackish  appearance. 

1013.  In  tamriMgt  the  housemaid  first  dips  her  brush  in  the  water,  then  sprinkles  it  with  sand,  end  sembsy 
with  force,  such  ]»itioM  of  th«  floor  as  W  anas  csu  reach  at  a  time.    From  theie  she  washes  off  the  sand 
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«Htli  tbA  daiammL  dtyiof  mad  «amlMiM  •aeb  jmrtioa  at  omm,  to  thst  ih*  need  Bot  tread  orsr  th«  boarda  anCU 
they  are  dry.  /a  tnlreoeu  it  it  uetirable  to  aooar  fizat  the  boarde  beneath  beds,  chesta  of  drawen,  or  ward- 
itibea,  that  theae  parte,  being  leea  open  to  the  air  than  othera  in  the  room,  may  hare  the  more  time  to  dry. 
When  bedroome  and  naneriee  are  aoonred  in  the  winter,  and  when  the  wiadowa  omnot  be  lonr  open  on  ae> 
oowt  of  the  weather,  it  ia  wy  prodeat  to  have  firea  in  each  room  to  aooelerate  the  erapoiathm  of  fiie  moieture 
o«  the  floora.  The  duap  anainff  firam  aewly^eoourad  boarda  i>  aa  likelr  aa  any  otoae  wbatoTor  tu  aaoovraga 
the  inflammatory  diaeaaea  of  chudhood,  or  the  coaffbi  of  indiTidaals  ralqeet  to  them. 

1014.  For  ieonrmgt  «A«m  neeewmry  te  h9  dtme  «■  wialer,  drr  dear  weather  ahonM  be  ehneen.  I>vriD|r  ▼•rf 
froety  weather  it  ooaht  rarely  t^be  done,  the  erapontion  not  tieinv  tl>«"  D^I^d  enoofh  to  carry  olT  the  moisture 
of  the  bonrda ;  or  itit  fireeaas  on  the  boarda,  which  ia  aoaaetimee  the  caae,  it  then  raqnirae  two  daya,  inatead 
of  one,  to  dry  the  room  thoitmghly. 

1613.  Dtal  bomrds,  if  not  carpeted,  ahonld  look  white  and  clean ;  ther  may  be  improTod,  if  the  colour  be  tv 
diflferaat,  by  the  nae  of  Aillers*  earth  or  pearlaah  diaauhed  in  the  water,  in  the  nae  of  clean  water  the  hotiaBmaid 
ahoaU  not  bn  apnrinf ;  whenever  if  befina  to  look  dark-cdoared  and  becomea  thick,  aha  ahould  inatantly  carry 
it  away,  and  bnnf  a  mil  of  clean  fresh  water  to  her  taak  If  she  doea  not  chanfe  the  wnter  frsijuently,  she 
will  smear  and  not  cleaa  the  6oor.  5eoariiy,  im  meet  homttSt  w  MMuaiif  dene  el  tlmitd  tnlrrvob  ;  in  nnraeriea 
umI  offices,  generally  ever^  week ;  in  bedrooms,  eyery  fortnight,  or  once  a  month,  aoourdinf  to  season  and  sit- 
uation ;  in  eittinf  and  eatiBf  nwma,  which  are  carpeted,  acouriaf  ia  not  done  mere  than  uaoe  or  twice  in  the 
year,  nor  need  dry-iubbed  oaken  boaida  be  sco«rad  moce  than  once  ia  twelre  aMntha. 

1616.  Oak  boards.  The  effect  of  scoaring  oak  boards  with  aoap  and  water  is  to  bring 
them  to  a  dirty,  dull  white  coloar.  To  prevent  this,  the  boards,  after  being  scoured,  are 
washed  over  with  water,  coloured  either  with  umber  or  ytUow  ochre.  With  old  boards, 
the  umber  is  most  commonly  used ;  with  new  oak  floors,  the  ochre.  After  the  scour- 
ing and  the  washing  with  the  coloured  water  has  been  done,  the  most  laborious  part, 
that  of  polishing,  called  dr^ryhhing  the  boards,  remains  to  be  accomplished.  For  this 
work,  the  housemaid  must  haTe  a  large,  heavy,  hard  brush,  in  length  one  foot  or  more, 
in  width  about  eight  inches,  affiled  to  a  long  stake  or  handle.  With  this  brush,  and  a 
little  hot,  dry  sand,  she  must  scrub  the  floor  to  and  ftt>  the  way  of  the  grain,  until  the 
polish,  destroyed  by  scouring,  be  restored.  Sometimes  bees*  wax  is  used  to  accelerate 
the  reappearance  of  the  bright  surface ;  but  bees*  wax,  in  restoring  the  polish,  at  the 
same  time  renders  the  boards  so  slippery  as  to  make  walking  on  them  scarcely  less 
dangerous  than  on  ice.  Friction  alone  wUl,  by  frequent  repetition,  brighten  the  boards 
sufficiently,  without  the  inconTenience  of  making  them  slippery  also.  After  the  dry-rub- 
king  is  over  the  sand  is  swept  away,  and  for  the  next  ten  or  twelve  months  these  boards 
will  only  require  sweeping  every  day,  and  a  little  dry-rubbing  once  a  week. 

1617.  /a  FVance,  when  carpeta  are  leea  comaMmly  need  than  in  England,  oaken  flooia  are  enen  in  moet  of 
the  great  honaea  and  in  hotela.  Theyara  kept  in  a  highly-polished  atate  by  men,  the  work  beiny  there  con* 
aidered  as  too  laborious  fag  women.  The  mea  perform  this  doty  with  their  feet,  to  one  of  which  they  fasten 
.the  bmsh ;  and_with  great  aetiTity,  and  without  much  apparent  fatifoe,  thejr  soon  fariuf  a  flaaa-like  aorface 
to  the  f 
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to  remain  on  Uiem  fur  ten  or  twelve  boon,  aUkir  which  it  'may  be  eoonrcd  off  with  "sand  miH  water.  A  iToor 
much  spotted  with  grease  should  be  completely  washed  over  with  this  mixture  the  day  before  it  is  scoured. 
FWUer**  earth  and  ox'gaU  bdled  together  form  a  very  powerful  deansing  mixtare  for  floors  or  carpets.  Spir^ 
it*  of  turpetUimtt  rubbed  for  a  ahort  time  feroibfy  on  freaae  apota,  diaedve  the  greaae  in  the  floor,  and  nmke  it 
leaiuly  unite  with  pearlaah  or  aoa|s  with  ei^r  of  which  the  parte  ahould  be  afterward  washed.  Dreft  of 
toiUm  may  be  scnqwd  off.  Slmim*  of  tai,  dried  in  on  floors,  are  difficult  to  eradicate.  Strong  vinegar  or  salta 
(if  lemon  will  remove  them.  Jted  wta«  stetar  on  boards  may  be  removed  bv  layinr  on  them  a  strong  sohittoin 
of  soda.  If  tbia  be  not  suflfeient,  lAs  Monio  of  liaie  or  bleachin;  liquid,  aold  by  chemists  in  half  pint  boCtlee, 
will  reiMve  tham. 

SuBtacT*  3. — CUomng  the  Sides  of  ApartmenU. 

1619.  As  oil  paint  is  injured  by  too  frequent  scouring,  it  is  necessary  to  use  eveiy 
means  which  may  render  the  soooring  of  paint  rarely  needful ;  ifarst,  by  cleaning  the 
waUs,  edges,  and  mouldings  from  all  lodgments  of  dust,  flvquently  sweeping  and  daily 
dusting  them  with  the  proper  hair  biDom,  called  the  Turk's  head,,  over  which  a  clean 
linen  duster  should  be  tied.  Every  angle,  the  favourite  nook  of  the  house-spider,  should 
be  cleared,  as  well  as  the  panels  and  ledges  of  doors.  In  sweeping  the  mouldings  of 
the  ceiling  cornices,  great  care  must  be  Uken  not  to  break  them,  they  being  made  of 
pliister,  and  consequently  brittle. 

1620.  Partial  teaskin^  of  spots  and  sUtrns  om  oU  pmni  may  prevent  the  necessity  of  more 
frequent  general  scounngs.  Every  week  the  housemaid  should  examine  the  paint,  and 
remove  with  a  flannel  and  soap  and  water  any  spots  upon  it,  finger  marks,  dec.,  within 
her  reach ;  having  wiped  them  away  with  the  flannel,  taking  oare  to  wipe  those  parts 
dry,  BO  as  not  to  leave  it  visible  where  the  cleaning  has  been  done. 

1621.  In  toashing  or  scouring  paini  little  soap  should  be  ased,  the  alkali  of  the  soap 
having  a  tendency  to  injure  oil  paint.  But  water  alone  is  not  soffioient.  After  scour- 
•ing  with  the  brush  and  soap,  plenty  of  water  should  be  used  to  wash  off  what  remains 
of  the  soap :  otherwise,  if  left  on  the  paint,  it  will  cause  its  decay. 

1622.  dak  toainseoi  should,  when  necessary,  be  washed  only  with  a  sponge  and  wann 
water;  after  which  it  should  be  rubbed  with  a  brush,  like  mabogiany. 

1623.  Stairs  in  towns  are  frequently  painted  in  oil,  either  white  or  of  stone  odour. 
The  parts  which  are  not  covered  with  carpet  should  be  washed  weekly  with  warm  wa- 
ter and  two  sponges  ;  one  to  wash,  the  other  to  dry  the  stairs  with :  by  using  spongea 
the  edgcB  of  the  stair  carpet  are  not  so  likely  to  be  iignred,  as  by  a  brush  or  scouring 

A  A  A 


rusn ;  ana  wiin  greas  aeuvity,  ana  wunoas  mnca  apparent  raufue,  vmy  soon  oruic  a  f laa^uae  aunaoe 
floors.    Thejr  employ  wax  and  other  polishing  snbatances  to  hasten  their  woric 

9.  For  reowvtng  taoto  of  gromoo  from  boards,  take  equal  parts  of  fullers'  earth  and  pearlaah— a  quarter 
nund  of  each— «na  boil  in  a  quart  of  aoft  water,  and,  while  hot,  lay  it  on  the  freaaed  parte,  aUowiny  it 
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flannel.    Ptuniei  »tain  look  dean  and  neat  while  the  paint  remains  on  them ;  but  the 
naint  requires  to  be  renewed  almost  every  second  year. 

1634.  When  tealU  are  paiMted  in  disUmper  (see  Book  I.,  Chap.  VI.,  **  Painting**)*  they 
will  not  bear  the  ^plication  of  water,  and  therefore  admit  of  no  cleaning  ezc^  thai 
of  sweeping  down  gently  from  them  sUl  the  dost  that  may  adhere  to  them. 

1625.  Paper-hangings  of  walls  also  admit  of  very  little  cleaning  except  that  of  sweep- 
ing them  down  with  the  hair  broom,  covered  with  a  dean  linen  duster.  Stains  by  smtolte 
may  sometimes  be  cleaned  by  rubbing  them  with  the  crumb  of  a  loaf.  Oreaee  can  scarce- 
ly, by  any  means,  be  removed  from  paper-hangings. 

1626.  Whenever  a  room  is  fresh  papered  it  is  desiraUe  to  reserve  small  pieces  of  it, 
that  repairs  may  be  made  in  the  case  of  any  part  being  torn  off  or  injured. 

Sits  SCOT.  4. — Cleaning  Marble  and  Stone  Work. 

1627.  Marble  fioora^  ckimney^pieeeM,  and  hearthM  are  simply  washed  with  a  flannel  or 
sponge,  and  soap  and  water,  and  wiped  dry  with  linen  cloths.  If  stained  either  with  oi]» 
wine,  or  discoloured  with  smoke,  other  means  must  be  employed  to  dean  them. 

1628.  Oil  or  other  grease  dropped  on  marble  or  stone  may  be  removed  by  laying  oa 
the  stains  a  mixture  of  strong  soap  lees  with  fullers*  earth  and  pipe-day  well  dried  and 
powdered.  When  laid  thiddy  on,  a  flat  iron,  made  tolerably  warm,  must  be  pot  on  and 
suffered  to  remain  until  the  mixture  is  dried ;  and  if  on  washing  the  part  the  stain  be 
not  eradicated,  the  mixture  and  iron  must  be  applied  either  once  or  twice  more. 

1629.  Stone  floors  and  stone  stairs  are  sometimes  scrubbed  with  sand  and  waler,  some- 
times with  the  hearth-stone,  or  with  pipe-day  prepared  after  the  following  receipt : 

Boil  half  a  pint  of  size  vnth  the  same  quantity  of  whiting  and  pipe-day  in  two  quarts 
of  water ;  the  stones  must  be  first  washed  dean  with  vrater,  and  this  mixture  after- 
ward laid  smoothly  on  them  with  a  flannel ;  when  dry,  they  must  be  rubbed  with  a  diy 
cloth  or  flannel. 

Stone  floored  kitchens  and  offioes«  stone  hearths,  stone  steps,  and  balconies  are  usu- 
ally washed  with  a  flannel  and  water,  and,  while  wet,  scrubbed  with  the  heartk^tone. 

Steps  at  the  entrances  of  houses  are  washed  and  whitened  every  dav  in  town,  in  the 
country  scarcely  more  than  once  a  week ;  stone  kitchens  twiee  a  week,  balconies  only 
once. 

SussioT.  5.^Cleamng  Areas,  Dusi^holeSf  4<* 

1630.  In  the  areas  of  town  houses,  together  with  the  offices  opening  into  them,  clean- 
liness is  as  requisite  to  the  comfort,  and  perhaps  health,  of  a  family,  as  in  the  interior 
of  a  house. 

163 1 .  The  dust-'holes,  often  opening  into  one  of  the  areas  of  town  houses,  and  being  thns 
in  close  vicinity  to  the  windows,  cannot  be  suffered  to  remain  long  unemptied  without 
considerable  inconvenience,  especially  in  the  warm  seasons  of  the  year,  when  the  fer- 
mentation, both  of  the  vegetable  and  animal  substances,  produce  noxious  exhalations. 
On  this  account,  it  should  be  a  rule  not  to  throw  any  animal  or  vegetable  substances 
into  the  dust-hole,  but  to  dispose  of  them  some  other  way. 

1632.  In  London,  parochial  arrangements  are  established  for  clearing  away  from  every 
house  all  its  refuse  at  short  intervals. 

1633.  The  men  employed  in  this  business  are  not  entitled  to  any  direct  remunera- 
tion from  the  inhabitants,  their  services  being  paid  for  by  the  contractors  who  employ 
them.  But  they  often  refuse  to  remove  any  unusual  degree  of  rubbish  in  the  shed-hde 
without  being  paid  for  it.  It  is  well  to  know  that  they  have  no  right  to  this,  and  a  re- 
dress may  be  had  by  applying  to  the  contractor  himself. 

SuBiBCT.  a.'^Cleaning  Windows. 

1634.  In  large  towns  tt  is  usual  to  employ  glaziers  to  clean  the  windows ;  and  they  be- 
ing used  to  the  biuiness,  do  it  most  effectually  and  expeditiously ;  the  mode  w,  first  to 
dust  them  with  putty^powder  (sold  at  the  oil  shops  under  that  name),  endosed  in  a 
linen  bag,  afterward  rubbing  it  off  with  two  wash  leathers,  one  a  little  damp  and  the 
other  perfectly  dry ;  a  sponge  and  cold  water  and  soap  some  employ ;  but  the  panes,  if 
wetted,  are  seldom  so  thoroughly  and  immediately  dried  as  not  to  catch  the  dust  again 
almost  as  soon  as  it  has  been  cleaned  off. 

1636.  To  dean  windows  expeditiously,  two  persons  should  be  employed,  one  within 
the  room  the  other  on  the  outside  the  window,  the  latter  standing  securely  on  the  gla- 
cier's machine,  unless  the  sashes  are  double  hung,  in  which  case  the  upper  windows 
may  be  cleaned  while  the  outside  person  merely  sits  on  the  sill,  his  legs  being  within 
the  room,  and  his  back  to  the  street ;  but  this  is  a  dangerous  practice  for  any  one  to 
attempt  except  a  professed  glazier. 

1636.  Undeaned  windows  give  a  dismal  and  untidy  appearance  to  a  house. 

When  the  eleuiiiig  of  windowi  it  to  be  peid  far  eeoh  time,  there  mvf  be  oonoidentiane  of  eoonoaqr  to  be  at- 
tended to  which  may  preTent  ite  being  done  as  frequently  aa  woukl  be  othenrtae  afreeable  and  deeiraMa. 
Where  no  eoch  reaeons  determine  the  periodi  nf  cleaning  windowa,  it  should  be  done  in  moat  of  the  roooia  ooQe 
in  a  fortnight.    'Where  men  aerranta  are  kept,  and  great  attention  to  appearance  paid,  •itting-roonis  ahoald 
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have  fhdir  windowi  dMMd  obm  »  WMk,  and  tnna  mors  finqnsntly  in  rahiT  westhar.  ThoM  who  bmre  to  ptj 
A  ffUzier  ttwdk  time,  who  fenortUf  chaifet  OA  Meh  window,  if  no  clam  ooth  iniida  and  out,  content  thena- 
aaiTca  with  hatiaf  it  dona  onoa  in  ihiaa  months,  trastinf  to  thair  hooaamaid  to  kaao  tham  in  tolaraUa  condi* 
tion,  whioh  aha  mnj  aaaily  do  by  firaqnantly  olaaalng  tha  iaaida  of  tha  paaaa. 

SicT.  II.—- cLXAiniro  booms  aitd  fvbnztvbi. 

SuBiBOT.  1.— 5i0e^ii^  tmi  Dusting, 

1637.  Sweeping  is  an  art  of  8  simple  nature,  but  which  to  do  well  requires  practice 
and  care.  Tne  broom,  in  the  hands  of  a  thoughtless  girl,  may  do  more  harm  than 
good,  by  raising  the  dust  from  one  lodgment  only  to  send  it  into  another,  instead  of 
rolling  it  gently  along  until  a  mass  is  collected  sufficient  to  be  swept  into  the  dust-pan 
and  carri^  oft  Before  beginning  to  sweep,  the  housemaid  should  close  the  doors  and 
windows ;  and,  by  throwing  sheets  orer  the  furniture  of  the  room,  protect  it  firom  any 
lodgments  of  dust. 

Tha  floor,  whathar  caxpatad  or  nacovarad,  moat  ba  with  prodigal  hand  aprinklad  orar  with  moiat  tan  laavaa. 
I«at  tha  houaamaid  ramambar  that  tha  tan  laavaa  ahoold  not  ba  mooldr,  ur  thaj  will  iaipart  no  plaaaaat  6adi- 
aaaa  to  tha  air  of  tha  room,  nor  driad,  or  th»j  wiil  ba  naalaaa  in  eatening  tha  doat.  Taking  har  broom,  aha 
amat  firat  swaap  gantly  tha  duat  oollactad  ondar  tha  fhraitua,  bada,  diawan,  Ac ;  aad^  waan  awaaping  in 


tha  opan  roon^  aha  ahould  annd  lifting  bar  broom  haatiljr  or  high  abora  tha  noond,  which  would  impel  tha 
doat  upward,  bat  aha  ahould  andaavonr  to  check  ita  riaing,  while  aha  qniauy  and  gen  ' 
lisavaa  aad  doat  into  one  apot,  from  which  aha  can  moat  readily  aweep  it  into  her  daat*paa. 


doat  upward,  but  aha  ahould  endeavour  to  check  ita  riaing,  while  aha  quiauy  and  gantlj  foQa  tha  maaa  of 
'  avaa  aad  doat  into  one  apot,  from  which  aha  can  moat  readily  aweep  it  into  her  daat*paa. 

108.  After  sweeping,  the  eaaantia]  worii  of  dtutmg  ahould  ba  done.  Tlie  window-euitaina.  whioh  had 
been  Ufted  up  eonaioariAlr  above  tha  floor  daring  awaaping,  ahoohl  now  ba  relaaaad,  opened,  shaken,  broshod 
with  the  pvonar  bruah,aad  prapaityarraBged  over  the  hooka  or  banda  for  the  day.    TaUaa,  aofas,  with  M  the 


rarietiea  of  caaira  aad  aaata  aow  ia  oaa,  are  thaa  to  be  carefully  duatad  aad  arranged.  Ladgee  of  wainaoola, 
panala  of  dotna,  aad  wiadow  paaaa  muat  be  awept  with  the  email  brash  oallad  tha  bmisitr  hnuh.  Mirrors, 
and  pietnrea  with  gilded  ftamea,  aroat  ba  bruahad  with /aaUkerf  or  nflk  diuten*    A  liaaa  rubber  apoils  them. 

IfltO.  Chtmnay*]iiaoa  otaaaMata  moat  ba  caiafhlly  xaaiovad,  aad  tha  aiaatol-piaoe  either  wiped  free  froaa 
dnat,  or  washed  with  eoap  aad  cold  water ;  tha  oraameata,  before  beiag  replaced,  moat  ba  carefully  wiped 
with  a  fiae  linen  duster. 

1040.  Sweeping  ia.  in  moat  oooatrr  plaoaa,  a  daily  bnaiaaaa,  neither  bedroom  nor  parlour  being  conaiderad  aa 
poperiy  done  if  thio  be  aaglacted.  In  Looidan,  where  the  aaoeaaity  ibr  swaepiay  daily  ia  atill  mofea  urgent,  it 
la  euatoamry  to  awaep  thabediocam  twioa,  aad  the  aittiag-RNNBa  only  onoa  a  day. 

1641.  Under  beds,  wardrobes,  and  other  immoYeable  furniture  OTery  particle  of  dust 
should  be  cleared  away  each  day,  either  by  employing  a  clean  damp  mop  kept  for  the 
purpose,  or  a  damp  scouring  flannel. 

1645.  For  sweeping  hottr£d  Jhore,  the  eommon  hair  broom  is  used,  which  costs  in  pnif- 
chasing  from  8«.  to  4s. 

1643.  The  carpet  broom,  or  whisk  brush,  is  made  of  the  dried  leaTes  Of  a  tough  -grass. 

It  is  not  desirable  to  sweep  tha  carpet  with  thia  broom  aiora  than  aaoa  a  week,  baiag  rather  too  harrii  for 
daily  nee.    But  after  a  carpet  haa  bean  wall  awept  with  it,  tha  wwimnn  hair  broom  will  keep  it  aufficieiUly 
dieaa  for  aavaral  days.    The  Aiyyc^A*''**'^  **lMirt-haii«d  broom,  aaawaraCw  stair  caipata,aaa 
aied  with  drugget. 

SuBiBCT.  %.'^CUomng  and  Presertatum  of  Csrpets. 

1644.  Carpets,  thirty  or  forty  years  ago,  were  regularly  taken  up  during  the  summer 
months,  and,  after  being  well  beaten,  were  rolled  up  and  deposited  in  some  convenient 
part  of  the  house  till  autumn ;  the  floors,  in  the  mean  time,  being  only  partially  coTered 
with  oil  cloth  or  matting.  This  custom  rendered  scouring  and  dry-rubbing  matters  of 
more  importance  than  they  are  at  present,  when  sitting  and  eyen  bed  rooms  are  gener- 
ally entirely  oorered  with  carpets  at  aH  seasons  during  which  a  house  is  occupied  l^ 
a  fomily ;  but  it  is  requisite  to  hare  them  oooaaionally  taken  up  ftom  the  floors  and 
well  beaten,  if  possible,  in  the  field. 

1646.  The  periods  at  Which  this  beating  of  carpets  should  occur  must  depend  on  the 
convenience  of  every  toily. 

1646.  Drawing  and  dining  room  carpets  are,  in  some  houses,  taken  up  and  beaten  twice 
in  the  year,  in  the  spring  and  autumn ;  in  others  only  once,  under  the  idea  that  the 
fi^quent  beatings  weakens  the  texture  of  the  carpet.  The  best  mode  by  which  fre- 
quent beatings  might  be  avoided  would  be  to  turn  the  carpets  up  once  a  week  and 
sweep  under  them ;  but  the  manner  in  which  they  are  now  universally  fastened  down 
renders  this  next  to  impossible. 

1647.  Informer  daxfs,  carpets  were  not  made  to  cover  the  whole  room,  as  at  present, 
and  which  renders  it  necessary  for  them  to  be  closely  and  firmly  united  to  tiie  floor,  but 
were  wove,  as  the  turkey  carpets  and  Axminster  still  continue  to  be,  square,  or  neuiy 
so ;  and,  being  loose^  could,  without  much  additional  trouble,  have  the  dust  which  col- 
lected beneath  them  frequently  cleared  away ;  which,  with  the  floors,  being  oftener 
washed  than  at  present,  tended  materially  to  preserve  cleanliness  in  the  texture  of  the 
carpets. 

1648.  Bedroom  carpets  it  is  desirable  to  have  made  in  such  a  manner  as  to  admit  of 
being  frequently  taken  up  and  shaken  well  in  a  yard  or  garden.  When  this  can  be 
done,  it  should  be  as  Arequent  as  twice  a  week.  In  fine  weather,  bedroom  carpets 
should  be  occasionally  hung  out  on  cords  and  beaten  with  snuill  sticks  or  canes. 

1649.  Ortosf  «a  carptU  may  be  removed  with  apirito  of  tunentine.  aa  wall  as  by  Allien'  earth*  or  bv  sodh, 
«K-fall,  aad  pipeclay ;  carpets  cleaned  br  tha  dyar  coat  from  M.  to  8d.  par  yard.  (See  mora  on  the  suDject  of 
cleaning  oaipate  in  uhap.  u..  Book  2UUi.} 
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SoBSBCT.  3. — Cleaning  GraUs,  Fire-iron»,  Fenders,  4^. 

1650.  Parlour  and  drawing-room  grates,  being  of  yarious  kinds  and  forms,  require  dif- 
ferent modes  of  cleaning.  Fire-irons  and  fenders  of  polished  steel,  and  such  piarts  of 
grates  as  are  of  the  same  material,  should  never,  in  cleaning  them,  be  touched  with  any 
substance  that  has  sufficient  roughness  to  scratch  their  surface ;  to  preserve  their  pol- 
ish, they  require  nothing  but  security  from  moisture,  together  with  the  daily  rubbing 
with  soft  wash  leather.  Linen  is  an  improper  material  for  rubbing  polished  steel,  as  it 
is  apt  to  be  damp.  Even  the  moisture  of  the  hand,  if  impressed  upon  steel,  is  apt  to 
cause  spots  of  rust,  if  not  rubbed  off  in  time  with  a  dry  leather. 

One*  beoouM  ruatjr,  cteel  it  Mareely  noorarable  ander  the  bouMmaiirt  bandi,  nor  can  the  itael  poUsber  •»- 
tlrrly  restore  the  eTen-poliihed  eoiface.  This  fkrt  shonlJ  be  impressed  oo  the  memory  of  boosemaida,  tbatt 
they  may  not  aeglect  to  apply  the  leather  each  day  to  all  the  poltsned  steel  articles  under  their  chaife,  and  to 
rub  carefully  away  all  dall  spots,  which  are  the  first  indications  of  rast.  The  leather  ke|it  for  this  porpo— 
should  be  frequently  aired  ktefore  the  fire,  and  oocasiooaliy  a  little  dried  futtf  powder  (which  mar  be  booflit 
at  oil  shops),  tied  in  a  muslin  baff,  msy  be  dusted  orer  the  steel  and  then  rubbed  off  with  the  leather;  but,  im 
truth,  good  rubbinf  with  the  leather  only  is  the  best  means  of  keeping  steel  work  bright  and  unspotted. 

1661 .  When  Jit-e-iromg  or  other  fine  steel  work  is  D(A  likely  lo  be  wsnted  for  some  weeks  or  months,  and  do* 
ring  which  penod  a  housemaid  roa^  be  away  with  the  family  she  is  senring,  it  is  desirable  to  rub  them  over 
with  a  little  Florence  oil ;  when  it  is  requisite  to  remove  the  oil  from  the  steel  work,  a  little  drr  whiting  ma^ 
be  dusted  orer  it,  and  the  whole  rubbed  clean  off  with  leather.  Fire>irons  iu  summer  shouki  be  tied  up  m 
fieen  baiae  bags,  and  hung  up  near  the  kitchen  fire,  or  in  any  other  oflSoe  in  which  there  is  asually  a  fire. 

16fi2.  Bright  iron  frar«  of  grates  necessarily  require  a  different  mode  of  cleaning  from 
that  employed  for  polished  steel ;  they  are  usually  stained  with  the  flame,  and  browned 
With  the  moisture  or  bitumen  from  the  coal.  To  remove  this,  many  plans  are  in  use 
among  housemaids ;  a  good  im«  is  to  cover  the  bars  with  a  little  sweet  oil,  which  is  suf- 
fered to  remain  on  while  the  housemaid  cleans  away  the  cinders  from  the  grate,  and 
with  her  proper  brush  sweeps  down  all  lodgments  of  soot  as  high  up  the  chimney  as 
her  brush  will  permit.  On  this  point  it  may  sometimes  be  necessary  to  remind  her,  or 
the  family  may  be  inconvenienced  by  the  falling  of  the  soot,  if  not  by  the  firing  of  the 
chimney  upon  any  high  flame  or  sparks  flying  upward  and  reaching  some  of  these  col- 
lections of  soot. 

This  being  done,  and  the  grate  elearsd  of  ashes  and  cinders,  the  oil  may  be  removed,  and  the  ban  poltalMd, 
•ither  by  rubUng  on  them  with  the  leather  a  little  of  the  smooth  white  ash  formed  by  the  Staffgrdshire  coal, 
4ir,  whafTS  these  are  not  used,  1^  rubtoig  them  either  with  the  Bath  brickduat,  or  with  fine  emery  paper. 


1653.  Cast  iron  grates  and  fenders  are  cleaned  with  black-lead  used  in  different  ways. 
The  housemaid  commonly  mixes  a  portion  of  black-lead  with  water,  of  a  consistence 
rather  thicker  than  cream ;  this,  after  having  cleaned  her  grate  of  ashes,  she  puts  on 
the  sides  and  back  of  her  grate  with  a  small  brush,  and  afterward,  when  that  is  dry, 
with  a  hard  one  she  rubs  the  grate  with  force  and  briskness  until  the  polish  is  brought. 
Black-lead  need  not  be  put  on  the  grates  more  than  once,  or  perhaps  twice  a  week,  but 
each  morning  the  housemaid  should  brush  her  grates  with  the  polishing  brush. 

IttM.  Amsiker  w»o4*  iu  to  boil  a  quarter  of  a  pound  of  beat  ivory  blaok-lead  in  a  pint  of  small  bear,  adding  to 
it  a  bit  of  soap  about  the  sixe  of  a  walnut ;  this  mixture  is  laid  on  with  a  painter's  brush,  and  silerwatd  pol- 
ished with  the  hard  brush,  as  abore  directed. 

SuBSBCT.  4. — Cleaning  Brass  Work. 

1665.  Fenders,  if  of  lackered  brassn  or  any  lackered  brass  ornaments,  admit  of  very  lit- 
tle cleaning  beyond  that  of  rubbing  with  a  clean  leather ;  when  the  laeker  is  worn  oflf^ 
aud  they  look  dull  or  greenish  in  appearance,  the  plates  or  ornaments  may  be  re-lack- 
ered at  a  trifling  expense. 

1656.  Fenders  with  common  brass  mouldings  may  be  cleaned,  like  other  brass  work  in 
a  house,  either  with  oil  and  rotten- stone  rubbed  with  fine  dust  of  the  Bath  brick  on 
leather,  or  polished  with  polishing  paste. 

SuBSECT.  5. — Cleaning  Drawing-room  Ornaments. 

1657.  Glass  lustres  require  very  careful  dusting  and  rubbing  with  wash  leather ;  when 
washed,  cold  water  and  soap,  applied  with  soft  flannel,  is  best. 

1C58.  Ormolu  time-pieces,  or  other  ornamental  drawing-room  articles,  although  usu- 
ally protected  from  the  dust  by  glass  coveringc,  require  occasional  dusting,  but  which 
should  be  done  with  a  brush  of  feathers  or  silk  dusters ;  the  friction  of  linen,  cotton,  or 
any  harsh  substance,  would  injure  them,  as  would  also  any  moist  application. 

1659.  Alabaster  figures  or  vases  can  scarcely  be  cleaned  by  ordinary  servants,  and 
should  be,  therefore,  generally  encased  in  glass,  and  covered  over,  as  much  as  possible* 
with  silver  paper  bags. 

1660.  Looking-glasses  and  mirrors  may  be  washed  with  a  moist  sponge  dipped  in  spir- 
its of  wine,  no  more  of  the  glass  being  wetted  at  once  than  what  may  be  immediately 
wiped  off,  as  damp,  in  altering  the  temperature  of  the  glass,  unsettles  the  backinc  of 
the  tin  coating,  which  gives  it  its  power  of  reflecting  objects.  While  wet  the  glass 
should  be  dusted  with  powdered  blue,  or  whiting  tied  up  in  a  muslin  bag,  and  then  rub- 
bed off  with  a  soft  linen  duster  or  silk  handkerchief. 

1661.  The  gilding  of  pictures  and  mirror  frames,  when  it  is  what  is  termed  oU  gilding, 
may  be  cleaned  by  washing  it  gently  with  soap  and  water ;  but  if  of  burnished  gildings 
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which  is  most  usual,  it  should  nerer  have  any  moisture  applied  to  it.  (See  Chap.  IV., 
Book  v.,  <*  Gilding.'*)  A  brush  of  cottou  wool  or  of  feathers  is  best  adapted  for  remo- 
Ting  the  dost  which  may  settle  on  it. 

1662.  To  gilding  the  flies  are  the  greatest  enemies ;  but  if,  during  those  periods  of  the 
year  in  which  they  are  numerous  and  active,  gilding  were  covered  over  with  thin  coarse 
leno  or  gauxe,  it  might  be  preserred  unsoiled  for  many  years. 

SbcT.  III.— «LBAiaifO  ABTIOLKS  IN  TBI  BUTLBB's  PANTSr. 

S0B8BCT.  1. — CAtna,  Eartken-maret  and  Glass. 

1663.  China  and  earthen*ware  should  be  washed  in  plenty  of  wann  water  and  soap, 
nnsed  dean  in  a  second  bowl  of  water  alone,  either  warm  or  cold,  should  be  then 
turned  down  to  drain,  and  afterward  wiped  dry  with  linen  tea-cloths.  Settlings  of 
any  liquid  which  have  been  sufihred  to  diy  up  at  the  bottom  of  earthen  vessels  may  be 
dissolved  generally  by  a  little  pearlash  and  water,  or  with  soda  instead  of  pearlash ; 
either  of  these  wiU  also  quickly  remove  any  oiiiness  which  may  be  on  the  surface  of 
earthen-ware  or  porcelain.  Neither  poreelain  nor  earthen-ware  will  bear  sudden  immer- 
sion into  hot  water,  when  the  weather  is  cold,  without  great  danger  of  its  cracking. 

1664.  In  washing  glass  tlie  above  caution  is  still  more  requisite  to  observe  than  in 
respect  to  china  and  earthen-ware. 

To  pat  flua  laddenly  into  boiling  water  in  cold  weather  woold  be  ineritably  to  break  it.  Glan  shoaUi  be 
washed  in  water  moderatelf  warm :  and  the  qoantity  of  water  nied  ihould  be  abundant,  and  in  proportion  tu 
the  number  of  articles  to  be  washed.  When  taken  out  of  the  water,  each  article  should  be  at  first  turned  doMnv 
on  a  table  or  dresaer,  that  the  water  may  run  off  from  them.  Afterward  the/  should  be  dried  with  a  soft  linen 
cloth,  and}  before  they  are  placed  for  use,  each  should  be  polished  with  a  clean  soft  skin  of  wash  leather  kept 
for  the  purpose.  Glass  should  nerer  be  brought  to  table  with  the  dull  linty  surface  which  negligence  in  wining 
it  would  give  it.  Far  ad  gUutf  the  use  of  a  soft  brush  may  he  requisite  to  polish  it  well ;  but  if  any  brush  or 
rubber  ota  harsh  nature  be  applied,  gluss,  which  easily  reoeiTea  scratches  on  it& surface,  would  lose  irreoov* 
•rably  its  beauty  and  brilliance. 

1665.  Glass  discoloured  with  the  settlings  of  port  wine  may  require  more  than  com- 
mon washing.  A  solution  of  soda  will  effect  solution  of  the  colouring  matter.  A  bot- 
tle brush  is  sometimes  used  to  remove  the  wine  settlings,  but  it  is  liable  to  scratch  the 
glass. 

SiTBSBCT.  %.'^Cleaning  Plate. 

1666.  Plate  is  cleaned  in  various  ways,  and  every  butler  or  footman  has  a  prejudice 
in  favour  of  one  or  other  mode.  In  cleaning  i^te,  the  objects  to  be  attained  (when  it 
has  been  washed  in  hot  water  and  soap  immediately  after  it  has  been  in  use)  is  to  erase 
all  scratches  and  scores  which  it  had  received  from  being  thrown  c^Iessly  together, 
or  against  substances  of  a  harder  and  rougher  nature  than  its  own,  and  thus  restore 
the  polish.  After  washing  it  in  hot  water  and  soap,  it  should  be  rinsed  in  cold  water ; 
then,  before  putting  it  away,  it  should  be  rubbed  with  wash  leather.  But  this  may  not 
be  always  suflicient  to  remove  entirely  the  dim  coating  given  by  the  oily  matters  it  has 
been  brought  into  contact  with.  If  greasy,  they  wiU  require  being  washed  with  a  hot 
solution  of  alkali,  such  as  potash,  or  soda  and  water,  which  will  remove  the  grease  and 
render  them  fit  for  polishing. 

1667.  For  cleaning  plate  two  good  sized  skins  of  wash  leather  are  requisite,  together 
with  a  brush  of  soft  and  fine  bristles,  for  cleaning  away  from  the  cruets,  ciphers,  and 
chasings  the  ingredients  with  which  the  plate  had  been  cleaned.  With  one  leather, 
the  plate  is  first  rubbed  with  the  powder  employed  to  clean  it,  and  afterward  with  the 
other,  in  order  to  give  it  a  final  polish.  As  this  last-mentioned  leather  should  be  kept 
particularly  clean,  it  should  be  washed  occasionally  with  soap  and  water  and  dried,  and 
used  for  no  other  purpose. 

1668.  PoUshing  powders  for  plate  are  sold  in  the  shops;  but,  as  they  are  apt  to  wear 
the  silver,  they  should  be  lued  as  sparingly  as  possible.  One,  called  rouge  powder,  is 
much  recommended  by  silversmiths ;  and  though  they  find  it  very  useful  and  effectual, 
yet,  if  used  as  often  as  plate  requires  cleaning  in  a  family  (perhaps  twice  a  week),  the 
plate  would  suffer  considerable  wear. 

1669.  Finely-washed  whiting  is  one  of  the  safest  plate  powders.  To  prepare  this,  mix 
some  whiting  up  with  water,  and  stir  it  well ;  then,  letting  the  whole  remain  a  minute 
or  two,  pour  off  the  white  fluid  into  another  vessel,  and  suffer  the  sediment  of  the  part 
poured  off  to  settle.  This  sediment  will,  when  dried,  be  the  fine  waflhad  whiting  de* 
sired,  all  the  coarse  gritty  part  having  been  left  behind  in  the  first  vessel.  Whiting,  in 
general,  is  fine  enough  without  being  washed ;  but  this  operation  seonres  it  fi'om  con- 
taining any  particles  of  sand.  It  is  by  some  persons  applied  in  its  dry  state,  and  rub- 
bed on  with  the  leather.  Othen  mix  it  with  water,  and  lay  it  wet  on  the  |dale,  and  do 
not  rub  it  off  till  it  is  diy. 

RoUen'oUme^  mixed  with  a  little  Ftorenoe  oil,  is  sometimes  employed  for  rubbing 
away  the  scratches  which  plate  may  aocidentaUy  have  received ;  but  this  must  be  used 
with  caution. 
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SuBBKCT.  3,^CUaning  Plaitd  Wtris  ttni  BriHsk  PlaU 

1670.  PlaUd  \DartM^  and  tohtU  it  called  British  plale,  nickel  filter,  4«.  (see  '*  AU078  of 
Metals/*  in  Chap.  V.,  Book  y.).-*-A8  plated  goods  consist  of  inferior  metals  coated  with 
silver,  this  coating  is  easily  rubbed  off;  and  hence,  in  cleaning  plated  articles,  the 
greatest  care  is  requisite  not  tu  wear  off  the  silver  coating.  All  violent  rubbing  should 
be  avoided,  together  with  the  use,  in  cleaning  it,  of  any  ingredient  which  woi3d  wear 
the  silver,  when  tarnished,  plated  goods  may  be  cleaned  with  fine  washed  whiting 
mixed  with  noeet  ail.    Warm  water  and  soap,  also,  may  be  safely  used. 

1671.  Of  plated  eoMdieeticks,  snt^er  dishes j  salters,  4<.,  the  edges  and  mouldings  are 
now  frequently  formed  of  silver  alone.  This  improvement  has  occasioned  platM  arti- 
cles to  be  much  more  durable,  as  it  was  at  the  edges  that  the  plating  was  first  de- 
8tro3red. 

1672.  Tha  sulphur  contained  in  the  sulphuretted  hydrogen  gas,  which  exists  some- 
times in  small  quantity  in  the  atmospheric  air,  is  constantly  acting  upon  silver,  and 
produces  a  tarnish.  On  this  account  it  is  veiy  desirable  to  keep  ail  such  articles  not  in 
daily  use  covered  with  wash  leather,  or  with  any  soft  material,  to  keep  them,  as  much 
as  possible,  firom  the  air. 


187S.  Awtomg  tkt  eaniUst  pneHets  to  W  cosdfwuui  if  that  of  aonpinf  olT,  with  a  aharp  knife,  wax  or  tallow 
adhflriM  to  p^to.  If  in  thiapiactiea  the  saifaoa  be  aentched,  the  aoratohea  eanaot  be  ranoved,  exoepC  bj  nil^ 
biBf  JR  the  ailver  aroand  aatil  it  ia  levelled  to  the  tndentataoaa ;  heaoe  the  injnrjr  to  plated  gooda  eepoeiallj, 
in  which  the  aihvr  ia  merely  a  thbi  nirftea.  Another  eareleaa  mode,  and  one  equally  deatractiT*  to  the  arti- 
elM,  ia  that  of  ezpoeiair  the  enndleatidia  to  tho  ezceaaive  heat  of  a  nre  in  order  to  melt  the  adheaire  wax  or 
tallow.    The  hollow  piUara  and  pedimenta  of  moat  cnndleaticka  are  filled  with  a  oompaaition  which  giTee  them 


weight  and  ateadineae.    Thia  oompoaition,  with  the  aolderinf  which  nnitee  tonther  the  different  parte  of 
a  that  '  


candleeticka,  ia  melted  at  the  aame  time  that  the  wax  or  tallow  ia  dieaolved  by  the  iire,  and  tbna  the  united 
parte  are  weakened*  if  not  entirely  aeparated.  h  ia  a  aaliBr  plan  to  immerae  in  warm  water  the  eoeketa  and 
nonlea  of  eandleaticka,  and  to  let  them  lie  nntil  the  eabetanoee  beoooM  eoftened  by  thia  aHf  ht  degree  of 
warmth,  when  they  may  be  eaaily  removed  without  iajaring  the  aorftoe  of  the  candleaticka.  If  thia  modemta 
warmth  be  not  eancient  to  clear  away  the  wax,  a  little  apirita  of  wine  robbed  on  it  will  looeen  it,  and  allow  of 
ita  being  entirely  nmoved.  It  mnat  be  remeanbered  that  very  M  water  will  bft  aa  nrajndicial  to  candleaticks 
ae  a  hot  (Ire.  It  ia  raqoiaite  thai  the  water  ahoold  not  in  temperature  exceed  that  wnioi  the  hand  can  endure 
if  held  in  it  for  a  minute  or  more.  After  the  wax  or  tallow  ia  entirely  cleared  awa^,  the  oandleeti^a  moat  ba 
wiped  with  a  dnater  vury  dry,  and  afterward  poliahed  with  the  leather  and  fine  whiting. 

1674.  F&r  tkt  eUnrimg  ^  cmMuHuks  two  leathenand  a  aoft  bruah  are  nauieite,  aa  well  aa  fiir  the  denning, 
of  the  pfaOe  uaed  at  tabb.   A  email  ekin  ahould  be  kept  for  rubbing  the  articiea  with  the  whiting,  a  larger 
for  poliahing  tham  afterward,  and  the  bruah  for  remoring  the  powder  fium  the  nwuldinga,  Ac 


SvBsscT.  4.— FopMr  MoMe  amid  Japanmed  Wares. 

1676.  Tea-hoards,  either  ot  papier  mathie  or  of  japanned  iron,  should  never  be  washed 
with  hot  water,  because  the  heat  of  boiling  water  is  suflicient  to  cradc  the  vamish  on 
the  surface,  upon  which  the  blackened  coating  of  either  the  papier  or  iron  will  begin  to 
peel  off.  When  any  liquid  dries  upon  tea-trays  or  waiters  which  has  in  it  something 
of  a  glutinous  nature,  water  must  be  employed  to  wash  it  off,  but  whenever  simple  rub- 
bing with  a  soft  linen  rubber  removes  any  spots  on  japanned  wares,  water  should  not 
be  nsed.  Tea-boards  are  easily  cleaned  by  the  use  of  a  few  tea  leaves,  when  emptied 
out  of  the  tea-pot ;  if  tea-boards  of  japan  or  papier  mach^  appear  streaky,  as  if  firom 
grease,  a  little  flour  or  whiting  sprinkled  over  them,  and  rubbed  off  with  a  soft  linen 
duster,  will  clean  them.  The  fine  polish  to  these  wares  is  in  their  manufacture  given 
by  the  use  of  olive  oil,  and  the  friction  of  the  hand  alone ;  hence  any  scratches  on  the 
surface,  so  slight  as  not  to  penetrate  through  the  coating,  may  be  removed  by  a  simi- 
lar application  and  means. 


1070.  Japmmtd  teamnu  ahould,  after  uae,  haw  auT  warm  water  remaining  in  them  poured  oat  before  it  geti 
cold.  The  inaide  ahould  then  be  wiped  pvrfwtly  dry  with  a  linen  cloth,  and  the  outaide  be  rubbed  with  %' 
leather  kept  for  the  purpoee.  If  any  apota  eauaed  by  Uie  water  an  rubbed  wUle  Um  um  remaina  warm  after 
uae,  they  will  be  aoon  obUteratad  then ;  but  if  left  till  the  um  be  ccld,  it  will  be  a  more  difficult  matter ;  they 
muat  in  auoh  caae  bo  lumofed  by  the  uae  of  the  mm  fswder,  which  ia  to  be  purchaaed  either  at  oil  ahopa  or  at 
the  ahopa  in  which  japanned  warea  are  add. 

/n  eUammgji^^ntd  eandUtticktf  the  aame  caution  muat  be  dbaenred  aa  with  other  japanned  wawa  that  of 
not  employing  mat  heat,  eithar  of  the  fire  or  of  water,  in  rumoring  from  their  eurface  any  aubatanoe  which 
haa  adhered  to  taem ;  with  care,  theae  articiea  amy  laat  veiy  long ;  with  careleaaneea,  they  are  injured  imme- 
diately. When  the  coating  on  their  aur&oe  ia  chivied  or  orai^ed,  thsj  cannot  be  mr  long  aenrioeable. 
Every  day*a  uae  and  cleaning  reqniaite  thereon  increaaea  the  peeling  off  or  the  iigured  auraoe. 


SSCT.  lY.— CLBARfXNO  KITCHSIC   UTXNSXLS  OF  MBTAL,  KTO. 

1677.  In  comitiy  places,  where  brick  ovens  used  for  baking  bread  are  usually  heated 
with  wood  Aiel,  the  wnd  ashes  may  be  procured,  and  answer  the  end  of  removing  the 
grease  from  the  inside  surface  of  saucepans  in  which  animal  sabstanoes  have  been 
cooked ;  or  a  weak  solution  of  potash,  boiled  in  saucepans  that  require  cleansing,  will 
render  hard  scouring  unnecessary,  whieh  is  sure  to  wear  off  the  tinning. 

In  Book  v.,  **  On  the  Materials  of  Household  Fumitnre,"  we  have  shown  the  nature 
of  Hnpiaie,  of  whieh  saucepans  are  fonned,  and  the  great  injuiy  they  suffer  by  being  fre> 
quentiy  scoured  with  sand,  which  wears  off  the  tinning  rapidly,  exposes  the  iron  found- 
ation, and  causes  the  rust  to  eat  it  in  holes.  When  any  scouring  is  requisite,  some 
soft  powder  should  be  used,  as  that  of  Bath  brick  and  whiting,  and  sand  as  little  as  pos- 
sible.   Saucepans,  after  being  cleaned,  should  be  well  dried  by  the  fire  before  being  put 
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away,  and  the  sheWes  on  which  they  are  put  should  be  in  a  dry  part  of  the  offices.  If 
iron  sancepana  and  kettles  remain  long  in  a  damp  placet  they  will  be  spoiled  by  rust ; 
if  copper,  by  verdigris. 

1678.  The  ctnronon  on  cmptr^  called  teriipu^  most  be  remoTed,  in  the  first  instance, 
by  the  application  of  sulfmuric  acid  (oU  of  vitriol),  and  afterward  by  that  of  whiting 
rubbed  on  with  a  flannel ;  copper  saucepans  tinned  should  ahvays  be  carefufly  exam- 
ined before  they  are  used.  If  the  tinning  of  a  saucepan  be  worn  away  and  verdigris 
formed  on  the  copper  beneath,  it  is  unsafe  to  use  it  fur  any  purpose  whatever,  untU  it 
hss  been  re-tinned ;  there  having  been  fatal  instances  of  poison  unintentionally  given 
to  whole  parties  at  a  time,  through  food  cooked  in  copper  vessels  from  which  the  tin- 
ning had  been  worn  off,  and  the  verdigris  formed  on  the  uncovered  copper. 

1679.  Ttttrkeldu  should  be  well  rinsed  out  every  morning  before  they  are  filled  with 
water.  This  rinsing  is  needful  to  clear  away  sediment  the  water  in  boiling  may  leave ; 
hut  the  incrustation  fonned  by  chemical  action  within  the  kettle  on  every  side  cannot 
easily  be  removed. 

1660.  The  oatiide  of  iMtallio  kitchsn  utonaila  IdtdMB-iiuudi  pnd«  tbeniMlvai  oAsn  on  kaepiiig  highly  pol- 
itlMd.  That  thej  an  briflu  to  look  npoa  it  ftj  ngreoabla,  MpecialJy  u  it  bmt  ba  inferred  tbat  the  inmde  of 
tlue  veiaeli  oaireepOBde  ia  cleaaliaoee  with  that  of  their  exterior.  Bat  thie  |wide  will  be  oanied  too  far,  if  it 
omoae  the  metel  to  be  won  off  with  needlees  rvbUag,  or  retard,  by  the  time  it  ooeapiea,  more  important  boai- 
aaee  in  the  kitchen.  The  ioot  adheriaf  to  the  back  and  sides  of  kettles  and  sauoepaas  oayht  to  be  bmshed  or 
aeraped  c^,  and  the  fronts,  lids,  and  spoats  poliri>ed  daily ;  bnt  to  polish  the  whole  exterior  sorfaoe  of  raasela 
dailr  nsed  over  smoky  firss  woaU  be  waeto  of  tisM. 

1081.  Tht  miUidt  •fcopftr  cm^MhOiht  are  best  cttaaed  with  a  poliahiaf  paste  booffht  at  the  oil  sbopa  in 
London,  aad  similar  to  the  oomposition  with  whidi  the  bmss-worit  on  harnesses  and  oarriayss  is  oleaned.  The 
same  oompoeitioa  may  be  easily  made  of  one  ounce  of  niirita  of  hartshorn,  half  a  pint  of  TineKar,  one  ounce  of 
iotfisn«<stone,  and  one  ooaoe  of  sofi  aaap.  Tlie  soap  and  rotton-stoae  are  to  be  mixad  flist  together ;  the  Tine- 
gar  and  hartshorn  must  be  afterward  added. 

168S.  Iron  coal  hods  may  be  occasionally  done  over  with  a  bUck  varnish,  which  may 
be  purchased  at  the  oil  shops,  and  which  will  make  them  last  twice  as  lonff. 

1683.  Sieel  knhes  ami  forks  are  cleaned  on  either  ash  or  deal  boards,  and  sometimes 
with  boards  covered  with  buck  leather,  as  being  less  likely  to  wear  away  the  steel  of 
the  articles  rubbed  on  them.  The  leather  which  covers  knife-boards  should  be  pre- 
pared by  having  a  coating  of  mutton  fiit  melted  and  laid  on  it  with  a  piece  of  flannel. 

The  dost  of  a  Flanden  brick  is  then  sprinkled  over  the  leather  and  nbbed  well  in ;  and  the  grease,  whana 
knife  is  passed  over  it,  ceasing  to  come  tnrongh,  is  the  test  of  the  leather  being  fit  for  use. 

1664.  J  a  aaeevsrcd  homrd  should  have  Tsiy  little  brickdost  spricklad  over  it  at  once,  leat^  in  rubbing  the 
kalvee  over  it,  distinct  and  visible  scratcliss  should  be  given  to  them.  Knife-cleaning  is.  u  fact,  done  by 
acratehing  the  sar&oe,  but  in  so  fine,  regular,  and  uniform  a  manner  as  to  brighten  the  whole  surface. 

1665.  f%t  kiif^t  of  the  knife-board  is  another  point  to  be  noticed.  It  sbouM  be  such  as  to  allow  the  cleaner 
to  incline  his  body  towards  it.  Holding  a  knifo  in  each  hand--their  backs  towards  each  other— the  cleaner 
should  stand  in  front  of  the  board,  and,  laying  each  blade  flat  upon  it,  he  shoald  bear  equally  on  both,  and  rub 
them  backward  and  forward,  first  <m  one  side  and  then  on  tbs  other,  until  a  clean  bright  surface  b»  restored 
to  each.  It  is  easier  to  clean  two  together  than  one  alone.  To  give  a  good  edge  to  the  knives,  the  cleaner 
moot  ecarMly  let  the  blades  touch  the  boards  while  he  expands  his  arms,  but  must  bsar  upon  then  more  for- 
cibly in  drawing  them  together  again.  The  edge  given  by  this  mode  is  better  than  that  brought  by  the  steel 
sharpener. 

I6e6.  Forka  are  quickly  cleaned  by  running  the  prangs  several  times  into  a  tub  flUsd  vrith  a  mixture  of 
gravel,  brickdust,  or  sand  and  bav  or  umms,  kept  a  little  damp  and  pressed  fttmly  down.  When  dean,  tha 
prongs  will  require  polishing  with  a  thin  bit  of  stick  shaped  like  a  Eaife  and  covered  with  leather.  Knife- 
boards  are  often  spoiled  by  the  backs  of  knivfs  and  finks  being  oleaaed  upon  them.  This  might  be  prevented, 
if  a  thong  of  buck  leather  were  nailed  at  one  end  of  the  bbara,  and  the  loeee  end  held  in  tha  hand  while  tha 
forks  were  rubbed  up  and  down  until  perfectly  clean  and  polished.  It  ie  also  deeirable  to  hare  a  thick  square 
brush  nailed  to  the  board,  over  which  both  knives  and  forks  are  passed,  in  order  to  remove  the  dust  partly 
from  them,  but  which  must  bs  more  effectually  done  by  the  uss  of  tha  knife-cloth. 

1667.  Im  sseu  AenMS  taihu  an  need  for  cleaning  knives,  by  which,  in  ten  auautes,  aa  many  may  be  done  aa 
would  in  the  common  way  occupy  the  deaaer  for  one  hour ;  but  the  advantage  of  celerity  as  oounteibalaaced 
by  the  injury  done  to  the  blades,  which,  in  one  year,  will  be  as  much  worn  away  as  knives  that  had  been  in 
use  for  Bwny  yean,  and  cleaned  in  tha  uaual  way. 

1688.  Whan  knivas  and  forks  have  bean  cleaned,  either  on  the  boud  or  br  the  htha,  thay  mnst  be  vriped 
free  from  the  brickdust  with  the  knife>eloth.  The  haadlas  of  knivee  and  forks  require  attention,  few  thinga 
being  mora  diaagreeable  than  to  feel  the  handles  gritty  or  greasy. 

1689.  Itory  handles  should  be  washed  with  a  bit  of  sponge  dipped  in  soap  and  water, 
or  with  a  little  spirits  of  wine  and  water ;  when  a  red  wine  or  a  fruit  stain  shows  itself 
on  the  handles,  it  may  be  scraped  off  with  a  sharp  knife  without  injuring  the  haft. 

1600.  Silver  and  pUied  handles  are  cleaned  like  other  pUte  and  plated  wares. 

1691.  Ebon^  hafts  should  be  cleaned  with  a  little  Florence  oil,  carefuUy  wiped  off. 

1698.  Knives  and  forks  always,  after  being  used,  should  have  the  blades  and  prongs 
dipped  in  warm  water,  to  wash  away  whatever  may  adhere  to  them ;  afterwaid  they 
mnst  be  wiped  very  dry  and  put  into  the  box  to  be  most  thoroughly  cleaned  on  the 
board. 

SiCT.  v.— KSLBAKLimsS,  A  JfBANB  OF  KZBMPTION  rSOM  TBOUBLSSOMB  IMSBOTS. 

169S.  Cleanliness,  undoubtedly,  can  effect,  better  than  any  other  means,  the  destmo* 
tion  of,  and  freedom  from,  those  insects  which  nature  leads  to  harbour  in  houses,  and 
in  the  vicinity  of  beds.  Such  insects,  in  their  tnX  state  of  existence,  are  nourished  by 
the  dust  which  collects  in  the  downy  fabric  of  woollen  articles  especially.  In  the  fhr 
of  the  cat,  and  hairy  skin  of  the  dog,  they  also  find  the  warmth  and  nutriment  which 
brings  them  to  maturity. 
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Sob  HOT.  1. — Fleas  Mnd  Bugs. 

18d4.  Of  iheJUoj  one  of  the  most  annoying  of  aueh  inradere  of  domestic  comfoTt,  par- 
ticnUriy  where  children  are  inmates,  it  has  been  said  that  to  destroy  one  in  the  month 
of  March  is  to  exempt  a  honse  of  a  hundred.  The  greatest  security  is  that  of  keeping 
rooms  as  free  from  dust  as  it  is  possible. 

Carpets,  bluiketa,  and  •vnfythiBf  nianafaetand  from  woc4,  tboDld  ba  ao  wall  attandad  to  aa  to  piwvat  maj 
■ocoaiolatioii  of  dim  from  aattliag  fa  tham.    The  iaa  aeaka  to  lay  iti  ana  whararar  daal  mod  down  an 
Unad,  for  in  tham  ocmaiat  tha  nouriahmaat  aatara  haa  oidaiaad  lor  ita  olupriafl. 

1A05.  Tha  Uankata  naad  in  tha  eriba  and  bada  of  children  ahoald,  for  thia  raaaon.  ba  daflr  fVnlr^«, 
weather  permitting:,  hnag  before  an  open  windoW|  that  the  air  may  pa»a  throngh  ana  dear  uom  dnat 
looaelr-wovan  fabnea. 

lOOl.  The  Ticinttj  of  dog  kannala  and  piteoD  eotaa  nia  among  tha  canaaa  of  tha  rapid  prodhotion  of 
aoBM  hooaea.  iChildrBn.  in  particnlar,  anller  from  the  inflammatioa  and  oooaeqoant  irritation  cnnaed  by 
bitea.    Hence  it  ahovld  be  a  particular  object  to  prevent  iu  infeeting  the  nnraery.    Many  lactpaa  tar  thm  p< 
poae  have  been  eireulatad,  bat  none  appear  to  be  entirely  ancraasfal. 

1007.  A  hmp  Bf  emtphor  left  in  the  ewara  whence  the  water  ia  taken  in  wUeh  ehiMran  are  waahfad,  and  in 
which  portioDB  of  the  camphor  are  dieeolved  gradnally  in  tha  water,  it  is  aaid,  rendara  the  akin  waahad  im  it 
ofanoxioDS  to  tha  flea ;  bat  this  is  Tory  doabtfol. 

1698.  T%e  hug  is  chiefly  found  in  large  towns.  It  is  a  more  formidable  enemy  than 
the  flea,  because  it  evades  detection  by  the  most  rigid  oonoeahnent  during  the  day, 
emerging  only  at  night  fh>m  its  dark  lurking-places. 

If  not  infesting  the  wood-work  of  old  hooaea,  or  the  cradu  of  tha  plasCar^work,  stiU  it  may  ha  brought  imta 
our  dwelliaga  by  many  diflbrent  channels.  Somelimes  bugs  hnTo  bean  intmdnead  batwaan  tha  kavea  of  eld 
hooka ;  in  widMi^baaketa,  which  they  are  aaid  pacnliarly  to  affect ;  in  aervanta'  tranka ;  and  avan  in  tha  firidn 
of  fraeh-waahad  linen  Irom  the  laanarem*s  house.  Hanoai  in  LmrinBi  how  U  fr€vmt  their  famnaaa,  aa  w«ll 
aa  la  rcoMdy  tha  aril  entiraly,  is  sometimee  difBealt- 

IMS.  PrcTention  of  the  increase  both  of  bag  and  flea  in  honaea  ia  mainly  in  tha  haada  of  hooaamnada.  Lat 
them  carefully  practise  the  cleanly  arts  of  their  department,  and  they  will,  with  mors  oaitnin^,  afloot  tha  lia^ 
itntion,  even  to  eztormination,  of  this  foe  to  personal  comfort,  than  by  the  naa  of  onrrosiva  sublimate,  or  thAB 
that  of  any  other  kind  of  poison.  The  aroand  upon  which  cleanliness  proves  so  elTectual  in  checking  the  ii»> 
ereaaa  of  tha  flan  has  been  shown  in  n  forsgoing  paragraph.  It  may  ba  wall  to  point  out  how  aimilar  aflacta 
may  awing  from  the  same  caaaa. 

1700.  A*  tke  htig  livaa,  it  ia  said,  only  a  year,  tha  pravantiva  maana  duwld  ba  prinoipaUy  applied  to  dieek 
its  amaxina  increase  each  year  by  destroying  the  eggs.  l*hese  are  deposited,  generally,  in  scaroely-vistbin 
cracks  and  holea  in  tha  wood  work  of  liedsteads  and  aktrttmr-bcanls.   There  they  might  remain  until  the  proper 

Eeriod  sbouM  arrive  for  tha  oMnmanoamant  of  their  war&rs  on  tha  hvaMU  anadea.  Tha  great  ofa|^  of  the 
ouserasid  must  be  to  displaca  and  wash  away  theae  embryo  tormento,  and  thia,  with  her  9c«mnmg  kruA  and 
cold  ioap  and  woler,  she  mar  very  materially  effect.  The  bristlaa  of  her  brush  will  enter  where  no  larger  im- 
plement could,  and  detach  them  from  the  places  where  they  adhere.  If  housenmids  once  in  the  week  during' 
the  summer  were  to  scrub  with  their  brashes  and  cold  water  all  the  wood-worik  of  each  bed,  and  to  carry  tha 
wet  mop  or  aoouring  flannel  under  tbe  beds  daily  and  by  tha  skirting^board,  the  increase  of  this  odious  insect 
would  be  prevented,  especially  if  tha  bedding  and  hangings  were  also  frequently  detfed  of  dust  by  brvsihing  or 
shaking  tham  out  in  the  open  air. 

1701.  Bedsteads  muck  infested  should  be  taken  to  pieces  twice  a  year,  in  the  spring  and 
autumn,  and  the  joints  and  head-board  should  be  well  scrubbed  with  the  scrubbing 
brush.  For  those  who  doubt  this  truth,  are  subjoined  such  recipes  as  have  been  adopted 
in  some  houses,  and  which  for  a  short  time  may  hare  checked  the  ctiI  in  them. 

170S.  1.  Tar-iM(er  washed  over  the  wood-work  of  bedsteads,  i.  A  tchaiom  offnUuh  alao  applied  to  tha 
frame^work  of  bedsteads.  3.  A  fstte  oompoaed  of  Scotch  snuff  and  soft  soap,  to  be  inserted  within  the  jointe 
or  cracks  in  the  wooden  pnrte  of  bedsteada.  4.  1^  poison :  apirite  of  wine,  half  pint ;  spirite  of  turpentine, 
half  pint ;  crude  stl-ammoniac,  1  oa. ;  corrosive  sublimate,  I  oi. ;  oamphor,  I  os.  This  mizton  should  be  in- 
eerted  into  the  joints  of  beflstaads  with  a  syringe,  and  vrith  a  sponge  fastened  to  a  stick ;  every  other  part  of 
tha  wood-work  mnat  be  washed  with  it. 

1703.  Spirits  of  turpentine  also  kills  the  insects,  though  it  is  more  volatile,  and  there- 
fore less  preventive  and  secure  than  the  former  recipe. 

1704.  Many  poisons  are  to  be  ywrehased  at  chemists  for  the  destruction  of  bugs ;  but  it 
is  unpleasant,  if  not  dangerous,  to  have  such  mixtures  in  a  house ;  and  with  confidence 
we  may  assert  that  they  are  all  far  less  effectual  than  the  frequent  application  of  the 
scouring  brush  and  cold  soap  and  water  to  the  bedsteads,  and  daily  searching  habits  of 
cleanliness  in  respect  to  the  other  parts  of  the  bed  furniture. 

1705.  We  will  add  the  following  precnotionai^  hinte :  7^  lumi*  ufM  hedil*ad$  should  stand  a  few  iachea 

aWay  from  the  walla.  If  there  be  any  cranks  in  the  paper  behind  the  bed's  head,  they  should  be  carefully 
naatad  over  with  freeh  paper ;  or,  if  the  paper  beoome  Inoee  from  the  wall,  that  aliw  should  be  again  cluaed 
test.  Bugs  often  harbmir  in  plaster  work ;  but,  unless  tha  paper  be  broken  or  looaa,  they  cannot  And  thair 
way  through  it.  If  it  be  auspected  that  the  enemy  ia  eecrstad  under  the  skirting  board,  it  may  ba  bloekad  np 
by  pasting,  or  by  glueing  strong  brown  paper  over  the  chink  between  tha  skirting-board  and  the  door. 

SuBSBCT.  3.— TAc  Moth, 

1706.  The  moth  is  a  petty,  yet  formidable  enemy  in  a  house.  In  all  woolleii  manu- 
ftctures,  -blaxtkeisyjtamuls,  mtoreen  curtains,  carpets,  as  well  as  in  furv,  and  amid  feathers, 
it  seeks  to  form  its  nest  and  to  deposite  its  eggs ;  whence  in  the  spring  of  the  year 
issue  the  larve  which  from  such  substances  derive  nourishment.  In  this  stage  of  the 
insect's  existence  the  ruin  takes  place  of  the  fabrics  upon  which  it  feeds.  This  is  vis- 
ible in  the  inaumerable  small  circular  holes  through  which  it  has  eaten,  and  which,  de- 
stroving  the  strength  and  tenacity  of  the  material,  render  it  worthless. 

Many  peritons  suppose  that  molks  are  produced  in  clothes  that  are  laid  by,  merely  by 
their  being  shut  np  in  closed  places ;  but  this  is  an  error.  None  of  the  little  larvM  or 
caterpillars  of  the  moth,  that  really  do  the  mischief,  ever  Bppwr  among  clothes  or  arti- 
cles of  any  kind,  provided  none  of  the  winged  moths  can  have  access  to  them  to  lay 


HOUSEBOLO  CLKANINQ.  IPTt 

their  eggs  there,  for  no  insects  can  be  engendered  otherwise  than  by  the  nsoal  method 
of  propagation.  The  moth  is  an  insect  that,  like  all  other  winged  insects,  goes  through 
three  transformations.  The  vfinged  mothf  that  flies  about  in  the  dark,  does  not,  cannot 
eat  or  destroy  cloth  of  any  kind ;  but  it  lays  its  eggs  in  woollen  articles,  upon  which  alone 
nature  dictates  to  her  that  her  young  must  feed.  These  eggs,  in  time,  produce  little 
caterpillars,  and  it  is  they  that  eat  holes  in  and  destroy  clothes,  dec.  After  a  time  these  cat- 
erpillars assume  the  pupa  state,  out  of  which  burst  forth  the  winged  insect,  to  proceed, 
as  before  described,  in  laying  eggs.  Froih  this  account  it  is  easy  to  see  that,  provided 
you  can  prevent  the  winged  moth  from  having  access  to  what  you  wish  to  preserve,  no 
injury  by  moths  can  happen  to  them.  For  instance,  if  you  tie  up  any  article  that  is 
quite  free  from  moths  in  a  bag  of  linen,  cotton,  or  paper,  no  winged  moth  can  enter  the 
bag  to  lay  its  eggs,  and  therefore  the  bag  will  be  a  perfect  security.  But  it  is  to  be  ob- 
served, the  winged  animal  is  very  cunning,  or,  rather,  instinct  impels  it  to  search  with 
great  care  for  suitable  places  to  lay  its  eggs  ;  and  therefore  simply  putting  things  into 
drawers,  however  tight,  or  covering  them  over  with  paper,  will  not  be  sufficient ;  if 
there  ai^  chinks  by  which  the  winged  animal  can  insinuate  itself,  such  places  will  not 
be  safe  from  moths. 

Nature  has  likewise  given  the  instinct  to  moths,  not  to  lay  their  eggs  in  places  liable 
to  be  often  disturbed ;  therefore,  if  you  shake  any  articles  very  frequently,  it  is  not 
likely  that  moths  wiU  deposite  their  eggs  there ;  and  if  not,  there  can  be  no  caterpillars 
to  do  mischief  These  facts  being  clearly  understood,  the  means  of  guarding  against 
these  destructive  insects  will  be  comparatively  easy.  Should  any  articles  of  wool  ap- 
pear to  be  beginning  to  be  attacked  by  moths,  beating  and  brtishing  should  be  resorted 
to,  and,  if  possible,  they  should  be  put  into  hot  water  to  destroy  the  young  larve.  It 
sometimes  happens  that,  on  discovering  the  winged  moth  hi  some  places,  they  are  driven 
out  to  fly  about,  when  they  resort  to  some  other  part  of  the  honse  whore  they  will  be 
more  safe.  This  must,  if  possible,  be  prevented ;  otherwise  they  will  continue  to 
propagate  somewhere,  and  the  breed  will  be  kept  up.  Even  if  driven  out  of  the  house, 
they  have  been  known  to  enter  again  at  the  windows. 

1707.  Cvrtamt  of  wtcrten  or  eloih,  whon  taken  from  the  windows  for  the  snmmex  Muon,  ehoold  be  well 
flieuned  (by  bnuhinf  and  ehaking  in  the  open  air)  iroin  arerjr  particle  of  doet,  and  uen  fUded  aad  eacleeed 
in  ttroog  onfractared  linen,  or  brown  hoUand  wrapper*,  and  laid  away  in  eooM  drjairy  loom  or  doaal.  If  tbm 
moth  hare  not  prcTioneljr  depoaited  its  mieohievoos  embryo,  the  ciutaias  lo  enTelomid  may  be  ooosidered  as 
safe,  withoQt  farther  notice,  for  the  summer.  Bat  if  any  doubt  be  entertained  on  tots  point,  it  will  be  requi- 
site to  open  the  enTelopes  once  or  twice  Avring  the  three  or  foor  months  of  the  summer,  and  to  take  oat  and 
ahake  well  in  the  open  air,  if  the  weather  he  <by,  the  enrtalas  or  otiier  articles  encloaed. 

1706.  It  i*  MtM  thai  the  cloth  moth  declines  as  a  receptacle  for  its  egga  any  qxA  in  which  it  can  detect  the 
odour  of  the  wood  of  the  cellar,  or  of  camphor,  Rusiia  leather,  black  peppereome,  and  the  talUna  of  a  nuh-Hfhi, 
It  is,  therefore,  Tery  usual  to  infold  woollens  and  furs  with  one  or  ottier  of  theoe  supposed  tpeciflos.  But  it  is 
a  fut  that  furrieri  adopt  no  other  means  of  ssTinf  their  storas  of  fon  tram  the  moth  than  that  ef  freqaentiy 
Thakifff  each  article  in  Uia  open  air  and  ia  the  warn. 

SvBisoT.  8. — The  House  Piy. 

1709.  The  common  house  fly  it  would  be  vain  to  attempt  to  exclude  from  our  houses 
entirely.  Wherever  there  are  food  and  warmth,  there  will  they  find  entrance.  The 
only  remedy  for  the  injuries  they  inflict  on  clean  paint-work  and  whitewash,  or  on  the 
cook's  bright  dish  covers,  is  to  wash  and  clean  them  as  often  as  the  spots  become  very 
apparent,  and  to  cover  over  such  articles  as  do  not  admit  of  being  so  cleansed. 

Kitchens  are  the  favourite  resort  of  the  common  fly.  In  these  ajfy  trap,  as  it  is  call* 
ed,  may  be  used  to  attract  the  fly  to  settle  upon  it  rather  than  upon  the  walls  or  ceil- 
ing. '  Flies  seem  to  incline  to  settle  more  on  suspended  objects  than  on  any  other ;  and 
thence  the  use  of  "  the  fly  trap,"  which  is  usually  formed  of  papers  of  various  colours 
cut  out  fancifully,  in  order  to  render  them  somewhat  ornamental  as  well  as  useful 

Fly  poison  is  to  be  procured  from  chemists;  but  there  seems  little  advantage  to  ba 
derived  from  its  use,  as  it  attracts  more  flies  into  a  house  than  it  destroys.  All  are  not 
alike  tempted  to  taste  of  it.  Quassia  and  sugar,  with  a  little  water,  set  about  a  kitchen 
in  saucers,  is  a  poison  for  flies,  and  not  for  human  beings,  and  may  therefore  be  safely 
used. 

SnssBOT.  4. — Mice  and  Rais. 

1710.  Mice  and  rats  are  animals  well  known,  and  against  which  onr  best  defence  is 
the  eat.  In  the  absenee  ot  a  good  mouser,  tmps  are  employed,  of  which  varioas  Idnds 
are  sold  in  the  shops.  As  neither  mice  nor  rats  can  harbour  where  there  are  no  holes 
for  them  to  take  refbge  in,  great  care  should  be  taken  to  stop  up  all  such  vdiere  they 
are  discovered ;  to  a  neglect  of  this  may  be  attributed  frequent  visits  fhvn  these  ani- 
mals that  might  have  been  avoided.  Holes  in  brickwork  should  be  stopped  with  Par- 
ker's cement.  As  both  miee  and  rats  will  gnaw  wood,  they  wiU  often  noake  entrances 
for  themselves  into  plaees  where  provisions  are  kept ;  as  soon  as  any  of  these  are  dis- 
covered the  carpenter  or  bricklayer  shonld  be  sent  for.  We  oti|eet  to  the  empk^nnent 
of  poisonoiis  sobetanoes  for  destroying  these  vermin,  on  aooonnt  of  the  fttal  accidents 
that  have  been  known  to  result  from  their  incautious  use.  Rate  frequently  oome  from 
Hm  drains,  bat  the  use  of  pn^Mrdnun  traps  prevents  this.    (See  Book  L> 
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ON  FOOD. 
CHAPTER  I. 

NUTRITION  C0N9IDKKBD  PHTSI0L001CAI.LT  AND  CHIMIOALLT. 
Sbct.  I.— OENBBAI.  OBSBBVATIONS. 

171 1 .  The  preservation  of  heaUh  depends  so  much  upon  a  judicious  selection  of  food,  as  weS 
as  on  the  modes  of  preparing  it,  that  we  do  not  consider  it  necessary  to  offer  any  apologj 
for  soliciting  the  attention  of  our  readers  to  a  more  than  ordinary  consideration  of  thia 
subject.  The  general  diffusion  of  knowledge,  and  its  application  to  the  ordinary  pur- 
poses of  life,  are  daUy  presenting  rarious  subjects  under  points  of  view  hitherto  neg- 
lected, and  we  are  desirous  of  treating  this  branch  of  domestic  economy  in  a  manner 
commensurate  with  the  advanced  state  of  education.  We  feel  the  more  anxious  on 
this  point,  since,  although  it  is  one  capable  of  exciting  universal  interest,  yet  sound 
and  accurate  knowledge  of  what  may  be  denominated  the  philosophy  of  food,  has  hith- 
erto been  limited  to  a  narrow  circle,  scarcely  extending  beyond  the  sphere  of  medical 
practitioners. 

1713.  //  is  only  hy  resorting  to  the  sciences  of  physiology  and  chemistry  in  aid  of  experi- 
ence that  the  subject  of  food  can  be  successfully  investigated.  The  first  makes  us  ac- 
Jiuainted  with  the  anatomical  structure  of  the  animal  frame,  and  the  nature  of  those 
unctions  upon  which  nutrition  depends.  The  second  teaches  what  are  the  component 
parts  of  the  various  substances  usually  employed  as  nutriment,  and  enables  us  to  per- 
ceive substantial  reasons  why  one  species  of  food  is  preferable  to  another.  Unless  Uie 
subject  be  viewed  in  a  scientific  manner,  it  is  impossible  to  acquire  any  other  than  the 
most  vague  notions  respecting  it,  nor  to  possess  the  means  of  distinguishing,  among  the 
thousands  of  opiniohs  afloat,  such  as  have  just  pretensions  to  our  confidence  from  those 
wliich  are  founded  in  error. 

1713.  It  may  be  imagined  thai  thus  to  clothe  our  subject  in  a  scientific  garb  is  only  to  ren- 
der obscure  that  which  might  be  made  sufliciently  intelligible  without  it.  A  sort  of 
ridicule  has  sometimes  been  attempted  to  be  thrown  upon  the  employment  of  what  are 
called  learned  terms  in  treating  of  the  affairs  of  conmion  life ;  and  this  may  be  just  when 
they  are  used  unnecessarily,  or  when  they  are  carried  to  excess ;  but  it  is  possible  to 
pursue  a  medium  course ;  we  must  have  precise  and  accurate  terms  to  express  precise 
and  accurate  ideas.  In  employing  such  expressions,  therefore,  as  are  constantly  used 
by  all  men  of  science,  we  are  guilty  of  no  affectation,  but  are  influenced  by  the  same 
necessity  which  they  feel,  not  being  able  to  convey  our  ideas  without  them.  It  is  not, 
therefore,  the  emplojrment  of  scientific  terms  that  is  ridiculous,  but  the  using  them 
when  ordinary  phrases  would  do  just  as  well.    This  fault  we  shall  endeavour  to  avoid. 

1714.  It  may  likeioise  be  objected,  that  it  is  unreasonable  to  expect  that  those  who  are 
principally  engaged  in  the  preparation  of  food  should,  with  their  limited  education,  un- 
derstand scientific  descriptions.  Our  reply  to  this  must  be,  that  we  expect  no  impossi- 
bilities ;  and  if  our  readers  were  to  consist  of  none  but  the  ordinary  operators  in  the 
kitchen,  we  should  adopt  a  different  mode.  But  at  present  we  are  supposed  to  address 
ourselves  to  persons  of  superior  intelligence,  and  whose  education  qualifies  them  for 
comprehending  what  we  have  to  say ;  at  the  same  time  expressing  our  conviction  that, 
when  the  proper  means  shall  be  employed,  there  is  nothing  in  the  subject  which  may 
not  be  made  intelligible  to  eveij  ordinary  capacity.  Let  not  our  readers,  therefore,  be 
alarmed  at  our  presenting  the  various  facts  which  we  are  desirous  of  teaching  in  what 
they  may,  perhaps,  consider  as  a  formal  mode,  for  they  will  find  that  nothing  is  more 
simple  than  the  manner  in  which  we  propose  to  explain  them,  and  that  to  follow  us  sat- 
isfactorily will  require  only  moderate  attention. 

1716.  We  may  add  farther,  that  this  subject  is  more  important  to  various  classes  than  is 
generally  imagined.  Those  who  reside  in  large  cities  may  be  surrounded  by  plenty  of 
every  description,  where  well-supplied  markets  offer  without  any  trouble  the  choice  of 
all  that  can  be  produced,  in  abundance  and  variety  almost  perplexing ;  but  it  should  be 
considered  that  many  persons  may  be  placed  in  situations  very  dififerent,  where  some 
knowledge  of  the  principles  upon  which  the  nutritious  properties  of  various  substances 
depend  may  prove  highly  important.  The  navigator,  in  long  voyages,  has  often  the 
opportunity  of  applying  such  information  to  the  most  valuable  uses ;  and  superior  sci- 
ence may,  with  respect  to  food,  as  well  as  in  many  other  cases,  prove  the  rafety  of  a 
crew.  To  the  soldier  and  the  traveller,  likewise,  who  encounter  many  hardships,  this 
kind  of  knowledge  eomes  into  play  with  advantage ;  and  it  has  been  remarked  that  the 
success  of  a  battle  has  sometimes,  in  a  great  measure,  depended  upon  a  good  meid. 
In  short,  it  is  easy  to  imagine  a  thousand  situations  in  life  where  some  acquaintance 
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With  the  varieties  of  food,  as  well  as  the  modes  of  preparing  it,  may  prove  of  great  util- 
ity to  individaals  who  never  expected  to  stand  in  want  of  such  information.  Nor  is 
the  subject  more  unworthy  of  the  political  than  the  domestic  economist.  A  scarcity  of 
food  of  various  descriptions,  even  in  such  a  country  as  this,  has  sometimes  occurred ; 
and  to  possess  the  means  of  improving  and  preserving  it,  or  finding  substitutes  for  ar- 
ticles of  such  necessity,  it  is  essential  to  comprehend  clearly  their  actual  nature  and 
properties. 

SSCT.  II. — ^MANNKB  IN  WHICH  NUTRmON  IB   PKBFORMBD. 

1716.  It  appears  to  be  a  part  of  the  tystem  of  our  animal  economy  that  we  experience  a 
daily  waste  in  all  the  various  organs,  which  therefore  require  to  be  continually  recruit- 
ed by  a  supply  of  fresh  materials.  Of  this  waste,  and  the  change  that  is  consequent 
upon  it,  we  are  not,  at  first,  sensible  ;  and  few  persons  are  aware  of  its  being  so  consid- 
erable, that  perhaps  not  a  single  portion  of  our  bodies  consists  of  the  same  substance 
that  composed  it  only  a  few  years  before.  It  is  to  supply  this  continual  decay  that  na- 
ture has  given  us  an  instinctive  craving  for  food ;  and  it  is  the  conversion  of  our  ali- 
ment into  materials  calculated  to  repair  the  loss  which  we  sustain  that  constitutes  nu- 
trition. 

1717.  //  is  well  known  that  ail  the  substances  received  into  the  stomach  with  this  view  unr 
dergo  certain  chemical  changes,  the  whole  of  which  is  designated  by  the  term  digestion^  of 
which  we  feel  it  necessary  here  to  give  a  very  brief  sketch  in  order  to  render  our  sub- 
sequent observations  inteUigible. 

In  the  first  place,  then,  from  the  internal  surface  of  the  stomach  there  is  secreted  a 
peculiar  fluid,  called  the  gastric  juvce,  to  the  action  of  which  all  the  food  which  we  take 
is  submitted.  This  liquid  dififers  from  every  other  known  fluid,  but  is  said  to  consist  of 
water,  gastric  mucus,  and  hydrochloric  acid ;  it  possesses  so  great  a  solvent  power, 
that  it  reduces  every  species  of  aliment  to  a  uniform  and  homogeneous  paste,  of  a 
erayish 'colour,  called  chyme,  in  which  th&  previous  texture  or  nature  of  the  food  can  no 
longer  be  distinguished.  The  chyme  passes  into  the  other  digestive  organs,  where  it 
meets  with  other  secretions,  called  the  bile,  pancreatic  juice,  &c.,  by  which  it  is  farther 
altered  into  a  milky-looking  fluid  named  chyle.  This  is  taken  up  by  numerous  minute 
vessels,  called  lacteals ;  and,  af^er  undergoing  processes  which  it  is  not  necessary  here 
to  follow  more  minutely,  is  at  last  conveyed  into  the  blood,  with  which  it  finally  unites, 
and  which,  circulating  through  every  part  of  the  system,  carries  the  necessary  materi- 
als for  the  renovation  which  we  have  mentioned. 

1718.  Nutrition,  then,  consists  in  the  successful  conversion  of  our  food,  whether  ani- 
mal or  vegetable,  first  into  the  substance  named  chyme,  then  that  into  chyle,  and  the 
farther  change  of  this  into  blood  as  the  renovator  of  the  system ;  and  the  perfection  of 
the  several  processes  by  which  this  is  effected  depends  upon  the  nature  of  the  food,  and 
the  proper  action  of  the  digestive  organs. 

SbCT.  III. — CHBMICAL  FtUVClthMB  OT  WHICH  FOOD  CONSISTS* 

Having  now  treated  concisely  of  the  physiologic^  part  of  our  subject,  we  proceed 
to  point  out  the  correspondence  between  the  chemical  composition  of  the  only  substan- 
ces fit  for  food  and  that  of  our  corporeal  frame,  in  consequence  of  which  the  former  is 
enabled  ultimately  to  become  a  part  of  ourselves. 

1719.  Although  the  number  of  different  substances  which  toe  find  in  nature  seems  almost 
infinite,  yet  chemists  have  shown  that  the  whole  of  them,  whether  animal,  vegetable, 
or  mineral,  are  composed  of  a  very  limited  number  of  ingredients  or  principles.  The 
substances  which  we  usually  meet  with  are  compounds ;  and  chemistry  is  an  art  by 
which  a  compound  can  be  separated  into  the  elementary  bodies  of  which  it  consists. 
liVhen  the  vast  variety  of  natural  substances  are  analyzed  by  the  chemist,  it  is  found 
that  they  are  composed  of  only  fifly-four  elementary  ingredients,  each  substance  that 
we  meet  with  containing  two,  three,  four,  or  more,  of  these  ingredients  or  principles 
united  together ;  and  since  these  ingredients  cannot,  by  any  known'  means,  be  farther 
separated  into  other  materials,  they  are  called  the  simple  or  elementary  substances. 

1720.  Formerly,  it  was  supposed  the  elements  of  which  all  bodies  consist  were  only  four, 
air,  earth,  fire,  and  water — an  opinion  which  is  stated  in  many  books  still  to  be  met 
with :  but  this  doctrine  is  now  known  to  be  erroneous  ;  three  of  them,  air,  earth,  and 
water,  being  themselves  compounds.  We  shall  not  here  enumerate  all  the  simple  ele- 
ments ;  those  who  are  not  already  acquainted  with  them  may  refer  to  any  late  work  on 
chemistry.  We  propose  at  present  to  speak  only  of  those  which  are  necessary  to  our 
immediate  purpose,  namely,  carbon,  oxygen,  hydrogen^  and  nitrogen.  A  few  others  will 
be  mentioned  afterward. 

1721.  It  is  considered  that  there  is  no  such  thing  as  a  conversion,  either  by  nature  or  art, 
of  any  one  of  these  elements  into  another.  They  are,  as  far  as  we  know,  formed  origi- 
nally quite  distinct,  as  gold  is  from  silver  or  from  copper,  and,  as  these  may  be  mixed 
or  aJloyed,  and  separated  again,  but  cannot  be  changed  one  into  the  other,  so,  in  like 
maimer,  when  there  is  a  compound  of  carbon,  oxygen,  and  hydrogen,  the  chemist  can 


8S0  on  FOOD. 

detach  these  elementaiy  principles  from  each  other,  and  he  can  make  new  componnds 
by  combining  them  again  in  diiTerent  proportions ;  but  he  cannot  alter  the  nature  of  the 
elements  themselves  ;  they  are  permanent,  at  least  as  far  as  is  known,  and  he  cannot 
change  them  in  the  slightest  degree.  Neither  are  any  of  the  elements  better  or  worse  ; 
they  are  never  known  to  be  imperfect ;  there  cannot  be  carbon  nor  oxygen  of  difler- 
ent  qualities ;  they  can  appear  only  to  vary  from  having  a  slight  admixture  of  other 
substances.  This  absolutely  inyariable  nature  of  the  elements  it  is  necessary  to  keep 
constantly  in  mind. 

1733.  Now  all  amtiuU  ani  tegeiubU  fubttanee*  whattteTi  mduding  tkoM  of  our  eorporeml 
framet  are  compoaed  or  made  up  ckiefiy  of  the  four  elemenU  which  we  have  enomerated, 
namely,  carbon,  oxygen,  hydrogen,  and  nitrogen.  They  likewise  contain  a  few  other 
elentents  in  very  minute  quantity,  but  we  may  omit  the  mention  of  them  at  present. 

1723.  The  element  called  carbon,  though  it  enters  into  the  composition  of  every  animal 
and  vegetable  substance,  cannot  be  presented  in  a  perfectly  pure  state,  insidated  or 
freed  from  all  its  combinations,  except  in  the  diamond,  which  is  supposed  to  be  el»* 
mentaiy  carbon  crystallised. 

Charcoal,  the  well-known  black  substance  which  remains  after  an  animal  or  vegeta- 
ble body  has  been  burned,  is  the  nearest  to  the  pure  state  in  which  we  familiarly  sea 
this  element.  We  may  here  observe,  that  it  is  a  common  expression,  "  such  a  sub- 
stance is  burned  to  a  coal,  or  to  ii  cinder,"  and  the  rulgar  idea  is,  that  the  subetaooa 
has  been  converted  itUo  charcoal  or  cinder  by  burning.  This,  however,  is  not  the  faot ; 
there  is  here  no  conversion ;  the  carbon  of  the  cinder  or  charcoal  existed  in  the  tesh 
or  vegetable  origiaally,  but  was  so  combined  with  the  other  principles,  Uiat  its  presence 
could  not  be  perceived  or  even  suspected,  either  by  colour  or  any  other  circumstance. 
The  act  of  burning  has  merely  driven  oiT  into  vapour  the  other  elements,  the  oxygen,  hy« 
dro^en,  and  nitrogen ;  and  the  charcoal,  being  less  volatile,  remains.  This  fact  is  quite 
obvious  in  the  charcoal  of  wood,  in  which  the  organic  structure  of  a  branch  is  distinctly 
to  be  traced.  The  process  of  burning  has,  in  fact,  only  effected  the  separation  of  the 
elements  from  each  other ;  and  then  the  body  is  said  to  be  decompoeed.  But  charcoal 
is  never  pure  carbon  ;  it  always  contains  a  small  proportion  of  other  substances ;  this 
vegetable  charcoal  has  about  3  per  cent.,  or  more,  of  various  earths,  together  with 
about  10  per  cent,  of  water  and  other  volatile  matter.^  Animal  charcoal,  obtained  by 
reducing  bones  to  the  substance  called  bone  black,  conta'ins  only  10  per  cent,  of  caibon« 
The  various  properties  of  charcoal  will  be  described  when  we  consider  it  as  fuel. 

1724.  Hydrogen^  another  of  these  elements,  is  best  understood  by  calling  it,  as  it  used 
to  be,  inflammable  air  or  gas ;  the  gas  burned  for  light  consists  of  this  combined  with 
a  little  carbon.  Although  hydrogen  exists  in  the  solid  state,  as  an  ingredient  in  a  great 
variety  of  substances,  it  cannot  be  detached  and  exhibited  in  this  state ;  we  can  pro* 
cure  it  separately  in  the  fonn  of  ^  only.    It  is  one  of  the  constituents  of  water. 

.  1726.  Oxygen  exists  also  in  ammal  and  vegetable  bodies  in  a  solid  state,  though  iiei« 
ther  it,  nor  hydrogen,  nor  nitrogen  can  be  separated  as  solids.  Pure  oxygen  can  only 
be  procured,  or  made  to  appear  in  a  distinct  form,  as  oxygen  gas ;  this  was  former^ 
called  vital  air,  because  it  is  that  component  part  of  common  atmospheric  air  which 
alone  supports  life  in  respiration ;  this  has  been  explained  in  the  chapter  "  On  Veatil^ 
tion."    Oxygen  is  the  other  constituent  of  water. 

1726.  Nitrogen  is  likewise  solid  in  all  animal  substances,  the  fleshy  fibre,  alhumei^ 
and  the  caseine  of  milk,  and  also  enters,  though  rarely,  into  the  composition  of  vege- 
tables. When  separate  it  forms  nitrogen  gas,  one  of  the  components  of  the  atmosphere. 
Some  are  of  opinion  that  we  may  derive  a  portion  of  nitrogen  from  the  air  which  wp^ 
breathe,  as  well  as  from  our  food.  The  air  of  the  atmosphere  is  oompo»ed  of  oxygen 
and  nitroffen. 

1727.  We  have  stated  that  the  elementary  principles  of  which  the  whole  human  frame  and 
that  of  aU  animals  consists  are  chiefly  those  four  which  we  have  just  dfwcribed.  This 
being  the  case,  it  is  obvious  that,  to  repair  any  loss  of  substance  to  wl  ioh  we  may  be 
liable,  it  must  be  necessaiy  to  find  some  materials  composed  of  the  same  ingredients 
or  elements  as  ourselves,  and  that  these  alone  can  constitute  food  or  Uiment.  Since 
all  animal  substances  consist  of  the  same  elements,  though  in  proportions  slightly  dif- 
ferent, every  species  of  flesh  contains  the  materials  for  nutriment.  The  carbon,  hydro- 
gen, oxygen,  and  nitrogen  of  which  they  consist  may  be  made  to  sapply  any  loss  of 
those  principles  which  we  daily  suffer,  by  using  them  as  food.  In  like  manner,  vege- 
tables may  anawer  the  same  purpose,  belcause  they  consist  of  the  same  elements,  the 
nitrogen,  however,  being  in  much  smaller  quantity.  Thus  no  substances  can  ever  sop- 
port  life  except  they  contain  the  elementary  principles  we  have  enumerated ;  and  all 
such,,  if  in  an  organised  state,  that  is  to  say,  in  the  condition  of  animal  or  vegetable 
bodies,  may  compose  food  under  some  management  or  other.  Farther,  the  sutotanoe 
of  vegetables  and  of  brute  animals  are  the  only  bodies  in  nature,  except  ourselves, 
which  are  composed  of  these  four  elements ;  and  thence  we  see  the  reason  why  mineral 
substances,  such  as  stones  and  metals,  which  consist  of  elements  very  different,  cannot 
by  any  means  constitute  nutriment  nor  aupport  life. 
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'  1728.  From  thta  ataUmtrU  we  easily  perceiye  how  important,  and,  indeed,  necessary, 
is  the  science  of  chemistry  ;  since  it  is  by  its  assistance  only  that  we  can  determine 
accurately  what  class  of  substances  is  capable  of  being  conrerted  into  nutriment,  and 
what  it  is  impossible  we  can  employ  in  this  manner ;  and  it  must  be  necessary  to  insist 
upon  the  value  of  that  knowledge  by  which  we  distinguish,  in  the  most  correct  manner, 
the  substances  hf  which  done  life  can  be  sustained. 

17S9.  It  may  be  aaid  that  the  experience  of  ages  has  apparently  rendered  this  study  very 
little  necessary.  Mankind  universally  understand  that  animals  and  plants  may  supply 
them  with  food,  and  that  they  cannot  extract  nourishment  from  rocks  and  stones. 
Nevertheless,  it  is  well  known  that  the  arts  of  civilized  life  have  enabled  man  to  mul- 
tiply, in  an  extraordinary  degree,  the  means  of  subsistence  which  he  possessed  in  the 
savage  state,  when  wild  fruits,  herbs,  and  roots,  the  natural  produce  of  the  soil,  to- 
gether with  the  flesh  of  such  animals  as  were  taken  in  hunting,  were  his  sole  support ; 
and  we  know  how  scanty  and  precarious  is  the  supply  of  these  in  most  parts  of  the 
worid.  Some  countries,  as  Australia,  naturally  produce  few  animals,  and  scarcely  any 
vegetable  food  fit  for  the  support  of  life.  The  result  of  this  uncertainty  with  regard  to 
the  means  of  subsistence  is,  that  tribes  who  have  no  other  resource  can  have  no  fixed 
settlement,  but  roam  about  in  search  of  some  kind  of  food ;  among  these,  under  such 
circumstances,  civilization  has  made  no  progress,  but  they  remain  to-day  as  they  prob- 
ably were  thousands  of  years  ago.  It  would  appear  that  the  first  step  towards  civilized 
life  was  the  domestication  of  animals,  and  the  raising  of  vegetables  by  cultivation.  We 
all  know  the  advantages  which  we  derive  from  flocks  and  herds  of  cattle ;  but  the  as- 
tonishing changes  and  improvement  produced  in  the  vegetable  kingdom  by  the  ingenu- 
ity and  industry  of  man  can  only  be  seen  by  stud3ring  the  history  of  our  culinary  ve- 
getables, many  notices  of  which  will  be  found  when  we  describe  the  various  kinds. 

But  not  only  has  the  gardener  and  agriculturist  contributed  largely  to  the  improve- 
ment of  mankind,  by  increasing  his  food,  but  chemistry  has  also  afl!brded  valuable  as- 
sistance. Not  to  dwell  upon  an  infinity,  of  processes  by  which  various  alimentary  sub- 
stances have  been  improved,  and  are  daily  improving,  through  its  means,  we  shall  men- 
tion some  extraordinary  instances  of  the  power  of  chemical  science  in  its  present  ad- 
vanced state.  From  dry  bones,  formerly  considered  useless  as  human  food,  a  large 
2aantity  of  wholesome  aliment  is  now  extracted  by  a  chemical  process.  But  the  late 
iscoveries  of  Braconnot  and  others  are  so  wonderful  that,  were  they  not  well  authen- 
ticated, incredulity  respecting  them  might  well  be  excused.  Even  common  sawdust 
has,  by  a  very  simple  process,  through  the  means  of  sulphuric  acid  and  a  little  chalk, 
been  converted  into  a  substance  closely  resembling  gum  arabic ;  and  this,  by  another 
process,  has  been  changed  into  sugar.  In  a  similar  manner,  gum  and  sugar  may  be 
made  from  hemp,  flax,  and,  what  is  the  same  thing,  linen  rags  and  old  ropes.  Now, 
sugar  and  gum  are  substances  that,  to  a  certain  extent,  may  be  employed  as  food ;  and 
thus  may  dry  and  otherwise  indigestible  wood  be  converted  into  nutriment.  It  must 
be  observed  that  this  is  not  an  extraction  of  sugar  and  gum  from  wood,  but  an  actual 
formation  of  these  substances  during  the  process  made  use  of  This  may  at  first  ^ 
pear  to  be  an  extravagant  case  ;  but  when  the  reader  has  studied  what  we  shall  have 
to  say  respecting  the  processes  of  fermentation,  he  will  begin  to  perceive  that  these  are 
merely  a  few  of  the  interesting  changes  which  are  the  result  of  natural  powers,  and 
which  chemistry  alone  discovers  and  explains.  The  fact  is,  that  the  substances  which 
we  have  just  mentioned,  namely,  gum  and  sugar,  are  compounds,  and  consist  of  the 
same  elements,  carbon,  hydrogen,  and  oxygen,  though  in  diflTerent  proportions ;  and 
yery  slight  circumstances  are  sufficient  to  bring  about  such  a  change  in  the  proportions 
of  the  elements  necessary  to  form  these  different  substances  as  to  convert  one  into 
another.  It  is  not  pretended  that  science  is  yet  able  to  turn  such  curious  facts  to  much 
practical  account,  and  to  extract  useful  nourishment  from  every  vegetable  material ; 
although  we  may  add  that  sugar  is  actually  manufactured  in  some  places  from  starch, 
which  is  a  similar  conversion.  The  instances  we  have  mentioned  are  rather  for  the 
purpose  of  illustration ;  but  it  is  evident  that  by  such  discoveries  a  wide  field  is  opened 
for  researeh,  and  farther  experiments  may  lead  to  more  important  results.  Of  this,  at 
least,  we  are  certain,  that  they  will  make  us  better  acquainted  with  the  nature  and 
properties  of  the  materials  which  we  already  possess,  and  enable  us  to  select,  upon 
principle,  those  which  have  the  best  claim  to  our  preference. 


6SCT.   IV.— O*  THB   OHBiaCAL   DirVBEBirCS   BBTWBB*   AinKAL    AND   VBOBTABLB    SUBSTAN- 
CB«,  eOKSIDBBBD   WITH    BBLATIOH  TO   THBIB    VBB   AS   FOOD. 

1780.  No  two  classes  can  offer  a  stronger  contrast  than  the  two  great  divisions  of  or- 
ganic bodies,  animals  and  vegetables.  It  is  well  known  that  the  substances  of  which 
I  hey  are  composed  have  very  diilbrent  properties  when  employed  as  food,  and  it  wiU 
be  interesting  to  inquire  whether  chemistry  can  point  out  any  marked  difference  in  their 
constituent  or  elementary  principles.  We  have  already  stated  that  both  these  classes 
are  composed  of  the  same  elements,  though  not  in  the  same  proportions.  One  striking 
difference  between  them  is,  that  nitrogen  is  scarcely  ever  absent  in  animal  bodies,  al- 
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though  it  is  rare  in  regetables ;  it  does  occnr,  however,  in  certain  parts  of  the  latter,  as 
well  as  largely  in  the  mushroom  tribe,  and  also  in  wheat ;  and  when  this  is  the  case, 
such  yegetables  approach  somewhat  more  nearly  than  the  others  to  the  character  of  ani- 
mal bodies.  Thus,  to  repeat  what  we  have  said,  animal  substances,  in  general,  consist 
of  carbon,  hydrogen,  oxygen,  and  nitrogen ;  and  vegetables  consist  of  ca^rbon,  hydrogen* 
and  oxygen,  rarely  with  nitrogen.  This  simplicity  of  composition,  and  both  classes 
being  fonned  nearly  of  the  same  elements,  is  the  reason  why  one  class  can  serve  as  nu- 
triment for  the  other  upon  the  principle  which  we  have  already  explained.  Many  ani- 
mals subsist  solely  upon  vegetables,  and  man  is  capable  of  subsisting  upon  them  alone, 
at  least  for  a  time ;  but  he  must  select  such  as  contain  some  nitrogen  as  the  most  nu- 
tritive, to  which  he  adds  animal  food,  which  always  contains  a  large  proportion. 

1731.  Since  aninuU  food  contaifiM  all  the  four  elements  which  we  have  occasion  for, 
nitrogen  included,  and  from  this  chemical  consideration  alone,  we  might  suppose  that 
it  would  afford  more  powerful  nourishment  than  vegetables,  which  we  know  to  be  the 
case.  In  the  same  manner,  likewise,  animal  bodies,  when  decomposed,  serve,  in  part, 
as  food  for  plants,  when  given  in  the  state  of  manure.  In  short,  it  is  easy  to  perceive 
that  the  materials  of  animals  and  of  vegetables  are  convertible  one  into  the  other  by 
nature,  both  consisting  of  the  same  elements. 

1732.  This  view  of  the  subject  is  extremely  useful,  as  it  will  guard  ns  against  falling 
into  an  error  not  uncommon.  Since  we  stated  above  that  the  elementary  principles  are 
absolutely  uniform  and  unchangeable  in  their  nature,  there  cannot  be  any  which  are  al- 
ways of  an  animal,  nor  others  that  are  always  and  necessanly  of  a  vegetable  nature ;  but 
the  same  particle  of  oxygen  or  hydrogen  which  one  day  formed  part  of  a  vegetable  may, 
at  another  period,  compose  a  portion  of  an  animal.  We  perceive,  indeed,  through  iH 
creation,  these  different  applications  of  the  same  matter  continually  taking  place.  Ve- 
getables are  the  food  of  animals,  and,  being  decomposed  into  their  first  or  elementary 
principles  by  digestion,  conduce  to  their  nourishment  and  growth.  Animals,  in  their 
turn,  either  serve  as  the  food  of  a  higher  class  of  animals,  or,  when  they  die,  contrib- 
ute, by  being  decomposed  and  mixed  in  the  soil,  in  part,  to  the  support  of  the  vegeta- 
ble tribe. 

1733.  Whether  man  was  intended  hy  nature  to  feed  on  ammaU  aa  weU  as  vegetables  is  a 
question  that  has  frequently  been  agitated.  It  has  been  maintained  by  some  that,  in  the 
earliest  ages,  he  lived  solely  upon  vegetables,  and  that  his  devouring  the  flesh  of  animids 
was  the  result  of  degeneracy.  His  anatomical  structure,  however,  appears  to  throw 
light  upon  this  subject.  Carnivorous  animals  are  distinguished  from  the  herbivorous 
class  by  their  teeth  and  the  organs  of  digestion :  the  first  are  fonned  in  each  class  in  a 
manner  suited  to  the  work  they  have  to  go  through ;  and  the  latter,  in  such  animals  as 
feed  solely  upon  vegetables,  are  of  very  great  length,  as  their  food  requires  to  be  de- 
tained longer  in  the  stomach,  being  more  difficult  of  solution.  The  omnivorous  nature 
of  man  appears  to  be  pointed  out  by  his  having  these  organs  of  a  form  intermediate  be- 
tween the  two  classes  we  have  just  named.  In  consequence  of  this,  he  enjoys  a  wider 
range  in  the  power  of  extracting  nutriment  from  a  great  variety  of  substances.  Al- 
though he  cannot  live  upon  dry  wood  like  many  insects,  nor  digest  bones  like  the  hy- 
ena, the  great  variety  which  he  can  subsist  upon  is  eminently  calculated  for  adapting 
him  to  different  climates,  and  consequently  extending  his  power  to  every  region  of  the 
globe. 

1734.  With  respect  to  the  effect  which  these  two  dosses  of  foody  animal  and  vegetable, 
have  upon  his  constitution,  it  is  observed  that  the  first  is,  in  general,  the  most  easily 
assimilated ;  that  is  to  say,  made  to  combine  with  and  form  part  of  his  fi^e,  which 
we  might  expect  from  the  consideration  that  the  elements  of  which  it  consists  resem« 
ble  more  nearly  the  composition  of  his  own  body.  And  here  we  cannot  help  observing 
how  admirably  the  productions  of  the  earth  are  suited  to  the  wants  of  man  in  different 
situations.  In  warm  climates  vegetable  food  is  the  most  abundant,  and  it  is  also  the 
most  appropriate,  since  the  flesh  of  animals,  in  large  quantities,  would  form  too  stimu- 
lating a  diet,  and  too  much  blood  would  be  formed.  On  the  contrary,  in  the  frozen  re- 
gions of  the  north,  vegetables  are  rare,  and  the  inhabitants  subsist  solely  upon  animal 
food,  a  greater  stimulus  in  cold  climates  being  necessary  to  keep  up  the  requisite  warmth 
of  the  body.  The  Esquimaux  have  no  vegetables  whatever,  subsisting  entirely  upon  fish 
and  flesh.  In  temperate  climates,  a  judicious  mixture  of  both  appears  to  be  most  condu- 
cive to  general  health. 

1736.  Thtre  cannot  be  a  doubt  that  the  influence  of  food  has  been  one  of  those  causes  thai 
have  tended  to  modify  the  human  race,  and  that  it  must  always  possess  the  same  power. 
The  strength  of  the  body  and  the  constitution  generally  must  be  affected  by  the  nature 
of  the  substances  by  which  the  vital  principle  is  kept  in  activity ;  and  it  is  diflicult  to 
calculate  upon  the  degree  in  which  the  intellect  may  depend  upon  physical  causes. 
Considering  the  animal  part  of  our  nature,  the  various  races  of  mankind  must  share, 
with  all  other  living  creatures,  in  those  natural  efl^cts  produced  by  climate  and  food,  as 
well  as  by  the  habits  and  customs  which  depend  more  upon  himself.  All  the  circum- 
stances respecting  our  domestic  economy  are  therefore  important,  not  merely  as  re- 
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gards  what  have  been  denominated  our  comforts ;  but  their  effects  are  felt,  and  may  be 
traced  much  more  extensively ;  they  bear  powerfully  upon  the  general  well-being  and 
comparatire  happiness  of  society,  and  act,  in  no  smaU  degree,  as  moral  causes. 

1736.  In  the  description  toe  have  given  of  the  chemical  principles  of  which  the  substan- 
ces used  as  food  consist,  we  have  hitherto  confined  ourselves  to  those  four  that  are  by 
far  the  principal  ones,  and  which  are  never  absent  in  animal  and  vegetable  bodies.  But 
besides  these,  there  are  several  other  elementary  principles  that  are  found,  if  not  con- 
stantly necessary  to  the  composition  of  the  same  substances,  yet  so  generally,  though 
in  a  very  small  proportion,  that  they  cannot  remain  unnoticed. 

1737.  PhoMpkorus  exiits  in  the  state  of  photphoric  mcid,  wliich  i»  joined  to  lime,  forminf  phosphate  of  lime, 
in  all  bonee ;  and  Dr.  Proat  etates  that  the  ase  of  a  minnte  portion  of  phoephorui,  diaoovered  hj  analytit  in 
the  yolk  of  egg,  is  to  tn^ir  this  element  to  the  bones  of  the  younf  chick.  Phoephonis  is  likewise  foand  in 
Tahoos  parts  of  animal  bodies,  and  partiealarly  in  fish.    It  oocnrs  also  in  many  Tegetables. 

1738.  Stdphur  is  found  in  both  animals  and  Tegetables,  though  in  minute  proportions.  It  is  manifest  vx  the 
eggs  by  the  olackening  of  a  silver  spoon ;  and  the  sulphuretted  hydrogen,  disengaged  from  putrefying  animal 
matter,  prores  the  original  existence  of  sulphur  in  them. 

1739.  CMlorvte  is  one  of  the  ingredients  of  common  salt,  which  is  oonpound^d  of  eUeriM  and  toimm  ;  both, 
these  elements  are  taken  with  our  food,  and  it  is  thought  are  partly  retained,  particularly  in  the  blood. 

1740.  Potatnttmf  or  the  base  of  potash,  must  likewise  be,  in  a  small  degree,  a  constituent  of  many  animal 
bodies,  and  exisu  in  considersblo  quantity  in  Tegetables,  as  will  be  explained  in  the  chapter  "  On  the  Laundrr." 

1741.  LuUf  which  is  an  oxyde  of  oalcinm,  forms,  with  phosphorus,  the  framework  of  bones,  and,  for  this 
parpoee,  must  be  supplied  by  our  food,  in  which  it  exists  in  very  minute  quantities.    « 

174S.  Iron,  A  minute  quantity  of  this  metal,  in  the  sute  of  oxydo,  is  detected  in  most  animal  and  vegetahls 
substances  upon  an  accurate  analysis ;  hence  it  enters  into  our  fixxl. 

1743.  Water  is  not  itself  an  element,  but  is  composed  of  hydrogen  and  oxygen  chemically  combined.  It  is 
sssentisl  to  all  the  Uving  functions,  and  constitutes  a  large  portion  of  the  substance  of  liring  bodies,  as  well  as 
of  their  food  and  drink.  Water  exists  in  animals  and  Tegetables,  not  only  in  its  ordinary  moist  state,  but  like- 
wise so  united  to  other  substances  as  to  lose  its  usual  promrties.  For  instsnce,  sugar  and  gum  consist  of  car- 
hm  united  to  the  elements  of  water,  and  yet  these  are  solids  from  which  the  water  cannot  be  separated  with- 
out decomposing  the  whols ;  and  the  same  is  the  ease  with  respect  to  many  other  substances.  But  water  in 
its  moist  stste  is  necessary  to  many  of  the  component  parts  in  the  animal  economy,  as  the  blood,  the  gastrie 
juice,  and  all  the  secretions ;  water  forms,  perhaps,  the  natural  drink  of  all  animals,  being  necessary  to  supply 
the  waste  of  this  principle.  As  the  blood  contains  80  per  cent,  of  water,  and  the  flesh  about  75per  cent.,  it 
has  been  calculated  that  of  the  entire  human  body  three  fourths  of  its  weight  consist  ai  water.  For  the  pv^ 
srties  of  Tarioos  kinds  of  water,  see  Book  VIII.,  Chap.  I.,  "  On  Water." 


CHAPTER  II. 

OP    ANIMAL    POOa 
SCCT.   I.— OKNBRAL   0BBEBVATI0N8. 

1744.  Our  object  in  the  following  pages  will  be  to  give  a  popular,  and,  in  some  degree, 
a  chemical  description  of  all  the  various  substances  generally  employed  in  this  king- 
dom as  food.  As  our  intention  in  introducing  the  reader  to  the  subject  of  chemistry  is 
at  present  merely  to  enable  him  to  understand  clearly  the  nature  of  the  several  materials 
which  are  employed  in  the  culinary  art  (and  which,  without  some  little  knowledge  of 
chemistry,  we  contend  is  impossible),  we  shall  confine  ourselves  strictly  to  so  much  of 
that  science  as  we  consider  essentially  necessary.  Although  we  do  not  hesitate  to  be- 
lieve that  excellent  dishes  are  every  day  prepared  and  enjoyed  by  many  persons  who 
have  no  wish  to  enter  into  our  subject  in  the  way  we  propose,  yet  we  cannot  doubt  that 
there  are  also  many  who  are  desirous  of  having  a  more  enlarged  view  than  is  usually 
entertained  of  the  nature  of  food,  and  that  this  species  of  knowledge  will  be  found  not 
only  entertaining,  but  of  real  value. 

1745.  We  shall  not  here  enter  into  the  classification  of  animals  adopted  by  naturalists. 
Those  who  are  desirous  of  understanding  this  may  consult  works  on  natural  history. 
Our  object  being  solely  to  treat  of  such  animals  as  are  employed  among  us  for  food,  we 
shall  only  observe  that  they  may  be  considered  as  divided  into,  1,  land  quadrupeds ;  2, 
birds ;  3,  fishes,  including  the  crustaceous  inhabitants  of  the  sea ;  4,  reptiles ;  6,  insects. 

174is.  As  a  general  law,  almost  all  amnuU  substances  may  be  safely  eaten ;  some  are  said 
to  be  poisonous,  but  these  are  confined  to  a  few  fish  and  insect  tribes — animals  that 
are  among  the  lowest  in  the  scale  of  organization.  It  is  not  difficult  to  give  substantial 
reasons  for  our  preference  of  particular  animals  as  food ;  yet  the  accounts  of  travellers 
supply  us  with  much  curious  information  respecting  the  customs  of  various  nations. 

Dr.  Johnson  has  rsmarited,  **  It  is  not  toit  easy  to  fix  the  principles  upon  which  mankind  hare  asieed  to 
eat  some  animals  and  reject  others ;  and  as  this  principle  is  not  sTident,  it  is  not  uniform.  That  which  is  s»> 
lected  as  delicate  in  one  country  is  \>v  its  nei|^hbours  abhorred  as  loathsome.  The  Neapolitans  lately  refused 
to  eat  potatoes  in  a  famine.  An  Englishman  is  not  easily  persuaded  to  dine  on  snails  with  an  Italian,  on  frogs 
with  a  Frsnchman,  or  on  horse-flesh  with  a  Tartar.  The  inhabitanu  of  Skye  hold  not  only  eels,  but  pork  and 
bacon,  in  abhoTrenee.'* 

From  habits,  probably,  each  nation  acquires  an  artificial  taste  for  what  they  have  been 
accustomed  to  in  early  youth,  and  food  the  most  disagreeable  to  one  becomes  delicious 
to  another. 

Legislative  enactments,  also,  have  prohibited  the  use  of  certain  quadrupeds  as  food ; 
and  this  has  been,  through  prudential  motives,  not  always  easy  to  trace.  Thus,  pork  was 
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Ibibidden  to  the  Jews,  and  in  this  eonntry  we  never  eat  the  flesh  of  the  horse ;  hot  pcMk 
is  esteemed  by  us,  while  horse-flesh  is  not  only  iNurticoIarly  prized  by  the  Tartar  nations* 
bat  is  said  not  to  be  despised  even  by  the  artificers  of  a  neighbouring  kingdom ;  it  is  not 
▼ery  palatable,  but  there  is  nothing  unwholesome  in  it  more  than  in  beef  or  mutton. 

Although  the  various  species  of  land  quadrupeds,  and  the  different  parts  of  them,  vary 
considerably  in  their  flavour  and  nutritious  qualities,  yet  there  is  no  part  of  them  that 
may  not  be  safely  used  as  food,  and  that  is  not,  indeed,  oocasionally  eaten  in  some 
parts  of  the  world.  The  muscles  or  flesh  is,  of  course,  the  most  important  part ;  bat 
all  the  rest,  the  skin,  the  blood,  the  fat,  and  even  the  entrails,  are  equally  capable  of 
afibiding  wholesome  nutriment,  where  the  animals  have  not  been  diseased.  The  bones 
themselves  are  not  neglected,  a  considerable  portion  of  them  consisting  of  nutritious 
matter.  With  us,  the  following  animals  are  never  eaten,  viz.,  horses,  dogs,  cats,  mice» 
rats,  eagles,  vultures,  ravens,  and  some  others,  yet  all  of  tbem  are  used  as  food  in  some 
country  or  other.  In  stating  these  facts,  we  are  not  recommending  such  animals  to 
the  palates  of  our  countrymen,  our  object  being  merely  to  explain  whether  or  not  they 
are  abeohitely  unwholesome  or  injurious.  Prejudices,  being  the  result  of  ignorance, 
cannot  be  useful,  and  their  destruction  is  all  we  aim  at. 

SacT.  IL-^BZAnHAnoN  or  ths-  vabious  pabts  op  xtomalu  wrni  a  vbw  to  thxxs 

BHPLOTMBirr   AS   POOD. 

SuBSBCT.  1. — General  RemarkM, 

1747.  We  do  not  propose  here  to  enter  into  a  description  of  the  anatomical  structure 
of  animals,  and  we  shall  consider  them  as  having  passed  through  the  operations  which 
render  them  applicable  to  the  purposes  of  the  culinary  art. 

1748.  Tlu  moet  ehvuma  praetual  dwisian  of  animal  gubttances  which  come  into  the 
possession  of  the  cook  is  into,  I,  flesh,  with  the  tendons ;  2,  bone  and  cartilage ;  S,  skin ; 
4)  fat  of  various  kinds ;  6,  blood,  to  which  may  be  added  membrane,  brain,  shell,  horn, 
hair,  and  wooL  Each  of  these  substances,  though  belonging  to  different  animals,  has 
certain  distinguishing  properties  by  which  they  are  easily  recognised  and  named :  thus 
it  is  easy  to  distinguish  flesh  from  bone  or  fat.  At  the  same  time,  each  of  them  differe 
somewhat  in  the  various  animals  from  which  they  are  procured :  thus  the  flesh  of  the 
sheep  differe  from  that  of  the  hog,  and  from  beef  or  the  flesh  of  the  ox.  Our  business, 
however,  at  present  is  not  to  consider  these  well-known  and  obvious  distinctions,  but 
to  inquire  wkai  is  flesh  1  what  is  bone  7  and  whai  is  fall  what,  in  short,  is  the  chemical 
or  actual  nature  of  each  of  these  substances  t 

1749.  A  slight  examination  wUl  be  sufficient  to  convince  us  that  each  of  these  is  not  a  single 
substance,  but  compounded  of  several,  which  are  every  day  separated  from  each  other  hy 
the  cook  without  thinking  of  chemistry  or  chemical  terms.  For  example,  when  a  piece 
of  meat  is  boiled,  melted  fat  rises  to  the  surface ;  when  that  is  skimmed  off,  and  the 
boiling  continued  for  a  length  of  time  till  the  meat  is  done  to  rags,  as  the  cook  would 
say,  soup  is  made ;  and,  if  that  be  concentrated  by  evaporation  by  still  farther  boiling, 
a  jelly  will  be  obtained.  The  remains  of  the  meat  will  be  a  fibrous  or  stringy  mass, 
almost  deprived  of  fat  and  juice.  Here  the  meat  is  separated  into  fat,  jelly,  and  the 
fibres  of  the  meat.  A  similar  jelly  may  also  be  extracted  from  bones,  but  what  remains 
afterward  is  a  hard  solid  mass,  not  resolvable  into  fibres,  and  very  different  from  meat. 
If  we  pureue  our  examination  with  respect  to  all  the  parts  of  animals,  we  shall  still  ob- 
tain fat,  the  fleshy  fibre,  jelly,  and  bony  matter  not  soluble,  some  parts  containing  more, 
and  some  less,  of  each  of  these ;  and  we  shall  learn  to  consider  all  the  various  parts  as 
made  up  of  the  materials  we  have  mentioned,  that  is  to  say,  that  animal  substances  in 
general,  without  regard  to  the  particular  parts  of  the  animal,  consist  of  fleshy  fibre, 
ftt,  jelly,  bone,  dec.  What  we  have  just  been  doing  is,  in  fact,  a  separation  of  animal 
aubstances  into  their  component  parts ;  and  here  we  have  a  division  of  tbem  much 
more  obvious  than  that  which  we  considered  before,  namely,  into  oxygen,  hydrogen, 
carbon,  and  nitrogen ;  the  fibre,  jelly,  fat,  &c.,  being  things  which  we  can  see  and 
touch,  and  with  which  every  cook  and  every  person  is  familiar. 

SuBSBCT.  2. — Proximate  Principles. 

1760.  To  the  loeU'known  substances  last  mentioned  we  give  the  very  useful  name  of  the 
proximate  principles  of  animal  bodies,  to  distinguish  them  from  those  which  are  termed 
elementary  principles,  or  elements ;  and  the  connexion  between  these  two  is  this : 
each  of  the  proximate  principles,  as,  for  instance,  jelly,  is  made  up,  or  compounded,  of 
the  four  elements,  carbon,  hydrogen,  oxygen,  and  nitrogen,  although  this  fact  is  not 
discoverable  by  any  ordinary  process  of  the  kitchen.  Neither  fleshy  fibre  nor  jelly  is 
ever  separated  by  the  oook  into  the  elements  of  which  it  consists,  and  for  this  knowl- 
edge we  are  indebted  to  the  chemist  alone.  By  his  art  he  is  enabled  to  decompose 
jelly,  fleshy  fibre,  dec.,  and  to  say  what  elements  they  are  composed  of  This  kind  of 
chemical  examination  he  calls  the  analysis  of  the  substance,  and  the  process  he  calls 
dttcomposUioHi  that  is,  he  decomposes  jelly,  and  finds  it  to  consist  of  the  elements  oxygen, 
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hydrogen,  carbon,  and  nitrogen.  We  are  aware  that  we  are  now  employing  teims  not 
in  use  among  thoee  who  do  not  poesesa  a  smattering  at  least  of  science ;  but  ttiese 
terms  are  neither  nomerous,  nor  difficult  to  be  anderstood,  and  they  are  coming  rapidly 
into  popular  use.  We  trust,  however,  that  the  reader  will  have  a  little  patience  with 
ns,  and  consider  what  we  are  saying  with  attention,  and  we  promise  that  we  will  not 
leave  him  until  the  whole  has  been  made  as  plain  as'he  can  desire. 

1751 .  Wis  will  now  enumerate  the  froximaU  principles  of  animal  bodie*  under  t?ieir  oeuj^ 
tifie  name*.  They  are,  1.  Fibrin;  2.  Gelatin  ;  3.  Alkumen;  4.  Oil  and  Fat ;  6.  Osmo' 
zome ;  6.  Casein.  These  are  the  chemical  names,  which  it  is  best  always  to  employ, 
without  fearing  to  be  considered  affected  or  pedantic.  Fibrin  is  the  fleshy  fibre  of  meat 
when  it  is  boiled  to  rags,  (rtlalin  is  only  another  name  for  animal  jelly,  but  which  it  is 
necessary  to  use  for  distinction,  because  there  is  a  very  different  kind  of  jelly  from 
fruits.  Albumen  is  familiar  to  every  one,  beiag  the  same  thing  as  white  of  eggs.  Oil 
is  well  known ;  and  the  only  stranger  is  osmazome,  which  we  shall  describe  in  its  place. 
Now  when  we  are  asked,  what  is  flesh  1  what  is  bone  1  what  is  skin  ?  we  have  to 
consider  which  of  these  proximate  principles  each  consists  of;  and  also  in  what  pro- 
portions they  exist  together.  We  would  say>  then,  that  flesh  consists  of  fibrin,  gelatin, 
albumen,  oil,  and  osmazome ;  in  fact,  it  contains  the  whole  list :  but  if  we  are  to  describe 
what  skin  is  composed  of,  we  ahould  say  that  it  conajsts  almost  wholly  of  gelatin  and 
&t.  We  intend  this  merely  as  an  example,  for  we  shall  speak  of  each  of  the  proximate 
principles  in  detail  before  we  proceed  farther.  Now  the  reader  will  no  doubt  recollect 
and  understand  that  none  of  these  proximate  principles  can  be  simple  bodies,  because 
we  have  several  times  alluded  to  their  being  compounded  of  our  four  elements,  carbon, 

xygen,  nitrogen,  and  hydrogen. 

1752.  We  may  farther  observe,  that  the  proximate  principles  of  animal  bodies  are  not  the 
same  as  those  of  vegetables  ;  the  latter  contain  no  fibrin  nor  gelatin,  but  consist  of  other 
proximate  principles,  as  gluten,  starch,  dec.  But  we  propose  to  treat  of  animal  substan- 
ces  first,  and  then  vegetable  substances  will  follow.  Notwithstanding  the  near  approach 
which  vegetable. substances  make  to  those  of  animals  in  their  composition  of  the  simple 
elements,  they  difier  most  essentially  in  their  general  properties ;  and  no  art  can  con- 
Tert  the  one  into  the  other,  nor  is  it  probable  that  it  ever  will,  because  the  elements  of 
each  have  been  combined  by  means  of  the  living  principle  in  a  manner  of  which  we  have 
no  idea,  and  which  is  beyond  human  means  to  imitate. 

We  will  now  proceed  to  describe  the  properties  of  the  proximate  principles  of  animal 
bodies,  and  this  description  must  precede  that  of  the  various  parts  of  animals,  namely, 
flesh,  bone,  skin,  &c.,  which  come  into  the  hands  of  the  cook,  because  we  should  not 
otherwise  be  understood  in  describing  the  nature  of  these  several  parts. 

1753.  Fibrin. — When  a  piece  of  meat  is  boiled  for  a  long  time  in  water ,  the  greater  part 
of  the  soluble  part  is  extracted,  and  what  remains  is  a  stringy  matter,  which  is  the  fleshy 
fibre,  and  is  termed  ,^^'n  by  the  chemist  when  obtained  quite  pure.  This  forms  the  ba- 
sis of  the  meat,  and  is  the  most  abundant  animal  principle.  All  the  red,  fleshy  part  of 
animals  is  composed  of  bundles  of  these  fibres,  which  are  called  muscles.  But  by  the 
above-mentioned  process,  namely,  boiling  in  water,  we  do  not  obtain  fibrin  in  a  state  of 
perfect  purity ;  for  there  is  still  adhering  to  it  a  quantity  of  fat  and  gelatin.  It  may  be 
tolerably  freed  from  these  by  repeated  filing  till  all  the  soluble  part  is  extracted.  To 
procure  this  principle  in  a  state  of  absolute  purity,  the  flesh  must  be  steeped  for  fourteen 
days  in  cold  water,  changing  the  water  each  day,  and  squeezing  the  pieces :  if  the  weath- 
er be  cold,  no  putrefaction  will  take  place.  After  this  it  must  be  boiled  several  times  in 
water,  when,  at  last,  it  will  become  quite  white,  and  very  little  liable  to  putrefy.  When 
moist,  the  fibres  are  somewhat  elastic ;  but  when  dry,  they  are  brittle,  hard,  and  semi- 
transparent,  like  horn.  Fibrin  is  insoluble  in  spirits,  ether,  and  water,  except  it  be 
boiled  for  a  long  time  in  the  latter,  particularly  under  pressure,  and  then  it  is  dissolved. 

1754.  The  red  colour  of  flesh  is  owing  to  the  blood  dispersed  through  it  in  extremely 
minute  veins.  When  the  colour  of  flesh  changes  in  cooking,  it  is  from  the  coagulation 
and  change  of  colour  in  the  blood.  When  pure  fibrin  is  ansdyzed,  it  is  found  to  contain 
in  100  parts,  carbon,  53-36 ;  hydrogen,  7-02 ;  oxygen,  19  68 ;  nitrogen,  19-93. 

1755.  Fibrin,  when  accompanied  by  gelatin  arid  other  princtTdes,  as  U  always  is  in  ordina- 
ry boiled  meat,  is  highly  nutritive  and  strengthening ;  it  is  likewise  of  easy  assimilation ; 
but,  when  deprived  of  all  its  gelatin  by  long  boiling,  it  is  rigid,  and  diflScult  of  solution  in 
the  stomach. 

1756.  Gelatin. — Gelatin  is  that  part  of  the  meat  which,  when  dissolved  and  extracted  by 
water,  forms  a  jelly  when  cold.  Gelatin  is  found,  more  or  less,  in  the  flesh  of  all  animals, 
in  the  form  of  membranes  surrounding  the  fibres  of  the  muscles,  and  in  bones ;  the  true 
skin  or  cutis  is  composed  almost  entirely  of  this  principle,  the  cuticle  or  scarf  skin  con- 
sisting of  albumen.  Fine  glue  may  be  taken  as  an  example  of  gelatin.  It  is  procured 
by  dissolving  skins  by  boiling.  Pure  gelatin  or  glue,  when  dry,  is  colourless,  semi-trans- 
parent, and  nearly  tasteless.  It  is  softened  by  long-continued  immersion  in  cold  water  : 
in  hot  water  it  readUy  dissolves,  and  forms  a  solution  of  a  slightly  milky  appearance, 
which,  if  sufficiently  concentrated,  concretes,  in  cooling,  into  the  colourless  mass  called 
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felly f  and  which  is  easily  soluble  in  water ;  when  this  is  dried  in  a  gentle  heat,  it  regains 
Its  original  appearance,  and  is  soluble  as  before.  When  once  diy,  gelatin  undergoes  no 
change ;  but,  exposed  to  the  air  before  it  is  dried,  it  soon  becomes  mouldy,  and  then  pu- 
trescent. 

1767.  Gelatin  doe*  not,  properly  speakings  comhme  teith  oil* ;  but  it  cause*  oil  to  mix  with 
voter,  and  then  forms  a  Kind  of  emulsion.  From  this  we  see  the  reason  why  a  very 
weak  soup  will  suffer  all  the  fat  to  come  on  the  top,  but  a  stronger  soup  will  allow  the 
fat  to  be  united  with  it.  From  what  has  been  said,  it  will  readily  be  seen  that  the 
strength  of  meat  soups  depends  upon  the  gelatin  which  they  contain  :  they  will  be  strong 
or  weak  in  proportion  as  they  contain  more  or  less  of  this  principle.  Gelatin  bas  a 
yery  strong  tendency  to  gelatinize,  or  become  a  stiff  jelly :  if  water  contain  only  a  hun- 
dredth part  of  gelatin,  it  will  assume  the  form  of  a  jelly  on  cooling ;  therefore  water  or 
soup,  having  a  very  small  quantity  of  gelatin,  may  appear  a  jelly  when  cold,  a  circum- 
stance which  is  very  apt  to  mislead  in  judging  of  the  quantity  of  animal  matter  con- 
tained in  soup.  The  water,  in  this  case,  is  chemically  united  with  the  gelatin,  forming  a 
compound  that  may  be  termed  hydrate  of  gelatin.  If  this  jelly,  after  being  solid,  be 
warmed,  the  water  contained  in  it  dissolves  the  gelatin,  and  the  whole  again  becMomes 
fluid. 

1758.  Gelatin  being  di*per*ed  more  or  le**  through  all  part*  of  animal*,  jelly  may  be  ex- 
tracted from  them  by  boiling ;  but  some  parts  afford  a  greater  quantity  of  it  than  others ; 
and  it  is  obvious  that  those  parts  are  the  fittest  for  making  jellies  that  are  composed 
wholly,  or  almost  so,  of  this  principle.  The  flesh  of  young  animals  abounds  more  in 
gelatin  than  that  of  old :  as  animals  advance  in  age,  the  gelatin  disappears  and  is  re- 
placed by  albumen.  Veal  is  therefore  preferable  to  beef  for  broth,  as  are  also  parts 
where  there  are  ligaments,  tendons,  &c.  In  calves*  feet  the  gelatinous  matter  is  abun- 
dant :  hence  calfs-foot  jelly.  Gelatin  is  also  extracted  in  large  quantity  from  bones, 
which  consist  of  this  principle,  and  an  insoluble  part,  which  is  phosphate  of  lime.— {See 
"Bone.")  X 

1799.  Hwiakom  jtUy  ii  made  from  the  white  part  of  the  etag*!  horn  rasped  down  and  boiled  to  a  jeOjr.  The 
etaff  iheda  hie  horns  annually  aboat  the  end  of  Febraary  ;  when  thev  begin  to  grow  again,  they  are  soft  and 
fUI  of  bloodvessels,  and  are  coTered  with  a  downy  cuticle ;  but  as  they  increase  in  siie,  the  Uood  oeasaa  to 
flow  through  the  vessels,  and  the  horns  become  hard  and  compact.  The  horns  consist  of  twenty-seven  parts 
of  cartilaginous  gelatin,  the  rest  being  phosphate  of  lime  ;  so  that  they  resemble  bone,  and  not  hortis,  in  gen- 
eral, which  consist  chiefly  of  albumen.  Hartshorn  jellr  does  not  appear  to  differ  from  jelly  made  from  other 
parts  of  animals.  Ivory,  which  is  the  tusk  of  the  elephant,  is  scraped  down  and  used  for  the  same  purpose. 
Several  parts  of  animals  yield  much  gelatin,  as  calves'  feet  and  heads,  cows'  heels,  sheep's  trotten,  Jw.,  which 
are  emploved  in  soups  ami  other  preparations. 

1760.  PortuhU  toupt  consist  of  dried  gelatin,  and  are,  in  fact,  a  species  of  glue  made  from  meat.    The 

G latin  has  been  dissolved  out  of  meat  1^  boiling,  and  when  dried  till  it  has  become  hard,  it  is  capable  of 
in^  preserved,  and  dissolved  again  when  wanted.  The  difference,  therefore,  between  portable  soup  and  glue 
consists  merely  in  the  superior  quality  and  cleanness  of  the  animal  substances  from  which  the  former  is  pre- 
pared. From  the  insipidity  of  this  principle  by  itself,  portable  soups  have  ^nerally  some  addition  to  givn 
flavour.  It  must  be  observed,  that  the  jelly  we  have  been  considering  above  is  entirely  a  different  substance 
from  the  jtUy  prvcuredfrom  vegttohht,  as  currant  jelly.  In  the  latter  there  is  no  gelatin  whatever,  and  vege- 
table jeUies  have  not  the  same  nutritive  properties  as  animal  jelly.    (See  **  Vegetable  Jellies.") 

1761.  hingla**  consists  entirely  of  gelatin,  and  is  the  purest  variety  of  this  principle : 
it  is  a  substance  prepared  from  the  sounds  or  swimming-bladders  of  certain  fish,  chiefly 
the  sturgeon,  which  afford  the  finest  kinds.  The  sounds  are  cleaned,  and  the  outer 
coats  removed.  Like  other  solid  gelatin,  it  dissolves  in  boiling  water,  and  becomes  a 
very  transparent  jelly,  that  is  much  used  by  confectioners  for  blanc-mange,  and  other 
dishes  of  that  kind.  The  best  isinglass  is  brought  from  Russia ;  some  of  an  inferior 
kind  is  brought  from  North  and  South  America,  and  the  East  Indies.  The  several  vari- 
eties may  be  had  from  the  wholesale  dealers  in  isinglass  in  London. 

1762.  In  choo*ing  i*ingla**  for  dome*tic  u*e,  select  that  which  is  whitest,  has  no  un- 
pleasant odour,  and  which  dissolves  most  readily  in  water.  The  inferior  kinds  are  used 
for  fining  beer,  and  similar  purposes. 

1763.  JeUie*  were  formerly  *uppo*ed  to  be  particularly  nutritive:  at  present  physicians 
,  appear  to  be  of  the  opinion  that  they  are  less  so,  and  even  less  digestible,  than  the  flesh 

or  muscular  parts  of  animals :  stiU,  when  acidulated  with  lemon-juice,  and  flavoured 
with  wine,  they  are  very  proper  for  some  convalescents.  In  broths  and  soups  gelatin 
is  combined  with  fat  or  oil,  and  it  then  acauires  diflerent  properties ;  but  there  are  vari- 
ous opinions  respecting  the  nutritive  and  aigestible  properties  of  this  kind  of  food. 

Gelatin  is  much  disposed  to  pass  into  the  acid  state,  and  hence  it  has  been  supposed 
to  be  less  completely  animalized  than  the  softer  parts ;  for  it  is  one  of  the  characters 
which  distinguish  animal  from  vegetable  substances,  that  the  former  evolves  alkali,  and 
the  latter  an  acid,  during  their  spontaneous  decomposition. 

1764.  Gelatin  i*  found  to  contain  from  13  to  7  per  cent,  of  albumen.  It  yields  by  chem- 
ical analysis,  in  100  parts,  carbon,  47-881 ;  hydrogen,  7-914 ;  oxygen,  27-207 ;  nitrogen, 
16998. 

1705.  A  tolid  gelatin  for  dietetieal  tue,  in  thin  plates  and  strings,  has  lately  appeared  in  the  shops,  to  be 
used  instead  of  isinglass,  on  account  of  its  inferior  price.  The  best  is  transparent,  and  is  brought  from  France ; 
it  is  preoared  from  the  gelatin  of  bones,  by  digestion  in  diluted  hydrochloric  acid,  and  long  boiling  in  water. 
Aiwther  kind,  called  Nelson's  patent  opaque  gelatin,  is  prepared  from  cuttings  of  sldns,  and  is  therefore  a 
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\}ad  of  fine.  None  of  thaao  f  equal  to  iiuglut  in  BVtritiw  powmr  Mid  dignUbilitjri  ptopertiM  whieli,  it 
htm  been  ■hown,  are  diminuhad  bjr  long  deoootion ;  and  the  aouoea  from  which  they  are  procorad  are  not  oal- 
eidated  to  recommend  them. 

1766.  Albumen. — Thit  vrincipU  enters  into  the  composition  of  many  of  the  solid  parts,  and 
more  largely  than  any  of  the  other  principles  into  the  fluid  parts,  of  animals.  White  of  eggs 
18  nearly  pure  albumen  with  four  fiAhs  of  water,  and  may  serve  to  illustrate  its  proper- 
ties. This  can  be  beat  up  with  cold  water,  making  glaire  of  eggs,  which  will  dry,  if  laid 
on  thin,  into  a  hard,  transparent  substance ;  but  if  white  of  eggs  be  put  into  water  nearly 
boiling,  it  will,  as  every  one  knows,  coagulate  or  set^  as  it  is  called,  into  a  pearl-white 
substance.  In  the  living  animal  there  is  a  solid  albumen  as  well  as  liquid.  Liquid  al- 
bumen exists  in  great  quantity  in  the  serum  of  blood,  where  it  is  held  in  solution  by 
water,  and  it  may  be  obtained  in  an  uncoagulated  state,  like  glaire  of  eggs,  by  evapora- 
ting the  clear  serum  by  a  heat  of  120'^.  A  solid  albumen  is  found  in  several  of  the 
membranes,  cartilages,  skin,  glands,  and  vessels. 

1767.  Though  albumen  naturally  exists  as  an  adhesive  fluid,  mixible  with,  and  soluble  in, 
water,  either  cold  or  warm,  yet,  when  subjected  to  a  temperature  of  about  142°,  it  experiences 
a  remarkable  change  in  its  properties ;  it  is  then  converted  into  a  solid  no  longer  capable 
of  being  dissolved  in  water ;  and  if,  after  coagulation,  it  be  gradually  exposed  to  a  high- 
er degree  of  temperature,  it  is  reduced  to  a  firm,  transparent  body.  When  solid,  it  ap- 
proaches nearly  to  the  nature  of  fibrin,  and  it  acquires  some  flavour  by  coagulation,  for 
in  its  liquid  state  it  has  little  or  none.  Albuminous  liquids  have  alwajrs  a  little  free  soda, 
and  the  white  of  egg  contains  also  a  small  quantity  of  sulphur,  the  latter  of  which  is  the 
cause  of  its  blackening  a  silver  spoon.  Dr.  Bostock  has  shown  that  when  one  part  of 
dry  albumen  is  dissolved  in  nine  parts  of  water,  the  solution  coagulates  by  heat,  and  be- 
comes solid ;  but  if  the  albumen  amount  only  to  y'^  of  the  liquid,  though  it  coagulates  in 
some  degree,  yet  it  does  not  do  so  completely,  out  the  liquid  may  be  poured  from  one 
vessel  to  another.  When  one  part  of  albumen  is  dissolved  in  1000  parts  of  water,  the 
solution  becomes  cloudy  when  heated.  Uncoagulated  albumen  soon  putrefies,  except  it 
be  dried ;  but  it  keeps  longer  when  coagulated ;  hence  cooked  meat  and  eggs  keep  longer 
than  when  raw.  The  presence  of  albumen  in  a  solution,  though  not  in  quantity  suffi- 
cient to  coagulate  by  heat,  may  be  ascertained  by  putting  in  a  drop  of  the  saturated  so- 
lution of  corrosive  sublimate :  if  the  water  contain  only  -^^^  part  of  albumen,  a  cloudi- 
ness will  appear.    It  can  form  a  soap  with  alkali. 

1768.  Fluids  are  of  ten  clarified  by  means  of  albumen,  through  its  property  of  coagulation. 
When  any  kind  of  it,  as  white  of  eggs,  or  the  serum  of  blood,  is  put  into  a  liquid  that  is 
muddy  from  substances  suspended  in  it,  on  boiling  the  liquid  the  albumen  coagulates  in 
a  flocculent  manner,  and,  entangling  with  it  the  impurities,  rises  with  them  to  the  sur- 
face as  a  scum,  or  sinks  to  the  bottom,  according  to  their  weight. 

1769.  Albumen,  when  analyzed,  is  found  to  contain  in  100.  parts,  carbon,  60*00 ;  hydro- 
gen, 7-78  ;  oxygen,  26-67 ;  nitrogen,  15-65. 

1770.  Animal  Oil. — Under  this  head  is  included  every  species  of  fatty  matter  in  animals ; 
and  it  exists  in  a  state  more  or  less  fluid,  or  approaching  to  solidity,  in  various  animals, 
and  in  various  parts  of  their  bodies.  Some  varieties,  as  suet,  have  considerable  solidity, 
and  others,  as  fish  oil,  are  mostly  in  a  liquid  state.  Carbon  and  hydrogen,  with  a  very 
little  oxygen,  form  the  elements  of  pure  oil,  without  any  nitrogen,  in  which  this  differs 
from  the  rest  of  the  animal  principles.  Indeed,irom  analysis,  it  appears  that  animal  oil 
is  very  analagous  to  the  fixed  vegetable  oils,  both  in  composition  and  properties.  The 
nature  of  the  various  animal  oils  has  been  more  particularly  considered  when  treating 
of  "  Artificial  Light."    See,  also,  *•  Fat,"  Subsect.  8. 

1771.  Osmazome. — This  substance  is  procured  from  an  extract  of  meat ;  it  was  discov- 
ered by  Thouvenet,  and  is  supposed  to  be  the  prmciple  that  gives  the  peculiar  flavour  to 
meat  when  roasted,  or  in  soups.  Berzelius,  however,  does  not  admit  it  to  be  a  distinct 
principle,  and  thinks  that  it  is  formed  during  the  culinary  process.  When  procured 
separate  and  pure,  it  has  a  brownish-yellow  colour,  with  the  taste  and  odour  of  soup.  It 
is  most  abundantly  developed  in  the  outside  of  roasted  meat. 

1772.  Casein. — Casein  abounds  in  the  curd  of  milk  coagulated  by  means  of  rennet,  of 
which  cheese  is  made.  It  is  very  analagous  to  albumen,  although  now  considered  as  a 
separate  proximate  principle.  (See  "Milk.")  Casein  is  very  easy  of  digestion,  and  is 
very  nutritive. 

Having  now  described  those  proximate  principles  into  which  all  the  parts  of  animals  are 
resolvable  without  final  decomposition  taking  place,  we  proceed  to  state  which  of  these 
principles,  and  in  what  proportion,  the  various  parts  of  animals  are  composed  of 

SuBsxcT.  3. — Skin. 

1773.  All  animals  have  an  exterior  covering  to  protect  them  from  the  surrounding, 
elements,  as  well  as  to  perform  other  functions.  In  the  lowest  classes  this  covering  is 
frequently  hard  and  crustaceous ;  but  in  the  higher  classes,  it  is  usually  soft  and  pliable. 
In  man,  as  well  as  in  the  ordinary  quadrupeds  used  among  us  as  food,  it  is  composed  of 
two  parts :  a  thin  elastic  layer  on  the  outside,  called  the  epidermis,  or  cuticle,  and  a  much 
thicker  layer  beneath,  called  the  cutis,  or  true  skin. 
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1774.  The  euiicU  is  that  part  which  is  raised  in  blisters,  and  is  easily  separated  from 
the  cutis  by  maceration  in  hot  wnter.  It  is  insoluble  in  cold  water,  and  is  considered  to 
be  a  modification  of  albumen.  It  has  little  tenacity,  and  is  destitute  of  blood-vessels, 
nerves,  and  fibres ;  consequently,  has  no  sensibility.  It  is  dissolved  by  alkalies  and  lime. 
In  some  of  the  inferior  classes  of  animals  it  consists  of  scales  or  plates,  and  in  others  it 
is  extremely  soft  and  smooth,  alntost  resembling  mucus. 

1776.  Tke  cutis  or  inu  skirit  in  quadrupeds,  is  a  thick,  dense  membrane,  composed  of 
fibres  closely  interwoven,  and  disposed  in  difierent  directions  like  the  texture  of  a  bat ; 
the  interstices  being  filled  up  with  gelatin,  of  which  the  principal  part  consists.  It  is 
obviously  organized,  and  is  filled  with  innumerable  blood-vesselB  and  nerves,  which  oc- 
casion its  extreme  sensibility  when  cut. 

Common  glue  is  made  by  boiling  skins,  in  which  process  the  gelatinous  part  is  ex- 
tracted. Those  skins  tbat  are  the  most  flexible,  as  that  of  the  eel,  dissolve  the  most 
readily,  and  afford  the  greatest  quantity  of  gelatin,  but  make  the  weakest  glue. 

Size  is  a  preparation  made  by  boiling  skin  to  a  jelly. 

Lecher  is  likewise  formed  from  akin,  but  it  is  by  combining  the  gelatin  which  it  ooo- 
tains  with  the  tannin  in  bark,  the  result  being  a  peculiar  substance  which  is  no  longer 
soluble  in  water,  cold  or  hot ;  and  this  constitutes  the  process  of  tanning.  See  "  Gelsr 
tin." 

SoBSKCT.  4.-^CeUular  Membrane. 

1776.  Tkis  is  a  very  sofl^  spongy  substance  that  lie*  between  the  skin  and  thefiesh ;  and  a 
similar  material  is  dispersed  through  ever^  part  of  the  body,  frequently  entering  into  their 
substance,  connecting  the  several  parts  with  each  other,  and  preserving  them  in  their 
proper  places.  It  is  composed  of  numerous  minute  cells  formed  by  a  very  thin  mem- 
brane, which  are  filled  with  a  fatty  matter,  that  varies  in  quantity  according  to  the 
species  of  animal,  and  the  condition  of  the  individual.  It  is  the  proper  receptacle  of  the 
fat.  In  some  animals,  as  the  ruminating  quadrupeds,  it  is  only  partial ;  but  in  others,  as 
the  hog  and  the  whale,  it  extends,  with  its  fat,  under  the  whole  of  the  skin :  the  mem- 
brane itself  consists  partly  of  albumen  and  partly  gelatin,  and  is  not  soluble  in  water. 

SlTBSKCT.  5. — FUsk. 

1777.  The  fitsh  of  animals^  and  which  is  the  vrincipal  part  employed  as  food,  consists 
entirely  of  the  various  muscles,  the  use  of  which  is  to  enable  them  to  move  and  to  per- 
form their  several  functions.  Each  muscle  is  composed  of  a  bundle  of  those  minute 
fibres,  which  we  mentioned  when  speaking  of  fibrin.  It  is  bound  together,  or  united  at 
each  end  or  extremity,  where  the  fibres  compose  a  firm,  close  texture  of  a  silvery  col- 
oar,  and  possessed  of  great  tenacity.  These  terminations,  which  differ  altogether  in  ap- 
pearance from  the  muscle  itself,  are  called  tendons  or  sinews.  If  the  muscles  be  exam* 
ined  with  care,  it  will  be  seen  that  each  bundle  of  fibres  is  enclosed  in  a  very  fine  mem- 
brane, and  they  are  often  divided  interiorily  by  other  membranes  into  smaller  bundles ; 
also,  that  the  tendons  are  semi-transparent,  very  elastic,  and  strong,  being  securely  fixed 
to  the  bones. 

1776b  Althovgh  it  it  not  abtolntely  wbcvuary  to  oor  subject,  itill  it  will  illiutnte  tht  natva*  of  niuda  t» 

•kow  ita  promr  um  in  the  animal  fnune,  which  is,  to  perfoim  the  Tarioua 
motions  of  the  body.  The  manoer  in  which  these  motions  are  effected  it 
the  following :  The  bones  fonn  what  b  called  the  skelotoa,  and  there  art 
jdnts  where  it  is  nece"sarv  we  should  move  certain  puts  at  our  wiU.  Ltt 
c  be  the  elbow  joint,  which  is  to  be  bent ;  a  muscle,  6,  or,  as  we  have  «id, 
a  bundle  of  fibres,  is  bound  together  or  united  at  each  end  into  a  tough 
substance,  called  a  tendon,  c  and  d,  and  these  an  fixed,  one  to  each  bone 
of  the  arm,  above  and  below  the  elbow.  Now,  when  we  wish  to  mow  mn 
T  "^'^  *  arm,  we  can,  merely  br  our  will,  through  means  incomprshensiUe  to  us, 

cause  this  mutek  to  swell  in  the  middle,  and,  oonsequentfjr,  to  contract  in  its  length ;  the  consequence  of  this 
shortening  of  the  muscle  from  d  to  e  is,  that  the  bone,  e  a,  is  raised  upward,  and  the  arm,  of  course,  is  beat. 
In  Uie  same  manner  all  the  motions  of  our  bodies  are  performed  ;  one  end  ot  a  muscle  is  fixed  to  one  bone,  and 
the  other  end  to  another  bone,  and  our  will  onuses  the  muscle  to  swell  in  the  middle,  or  M^  ai  the  muaolt, 
as  it  is  called,  and  thus  give  rise  to  motion. 

1779.  The  fibrous  structure  of  flesh  is  best  seen  in  meat  thai  is  dressed,  but  particularly  in 
boiled  meat,  as  veal  or  leg  of  beef  The  nature  of  a  muscle  is  easily  perceived  in  cutting 
up  the  leg  of  a  fowl  that  is  suflSciently  entire ;  for,  when  meat  is  cut  for  sale,  the  muscles 
are  usoaUy  divided  across,  so  that  portions  of  them  only  are  visible  in  one  piece.  The 
fibres  constitute  what  is  usually  called  the  grain  of  the  meat ;  thus,  we  speak  of  cutting 
across  the  grain  when  we  divide  the  fibres  across.  The  quality  of  meat  is  judged  of,  in 
some  measure,  by  the  coarseness  or  fineness  of  these  fibres :  in  very  large  animals,  as 
the  elephant,  rhinoceros,  dec,  they  are  very  coarse  and  unpalatable ;  on  the  contrary, 

^he  fibres  of  the  flesh  of  very  small  animals,  as  the  mouse,  are  very  small,  and  the  flesh 
is  very  delicate,  and,  although  not  eaten  in  this  country,  was  highly  prized  by  the  luxa- 
rions  inhabitants  of  ancient  Rome,  who  fed  them  for  the  purpose.  It  is  a  curious  fact, 
that  the  actual  fibres  of  flesh  ore  so  minute  that  the  smallest  one  visible  to  the  eye  is 
composed  of  many  others  still  smaller,  laid  close  together. 

1780.  In  the  muscles  is  intermingled  a  small  quantiiy  of  fat  and  gelatin,  the  proportions 
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of  which  is  different  in  those  of  ditTerent  animals,  and  in  different  parts  of  the  same  an- 
imal, or  according  to  their  condition.  Thus,  JUsh  contitts  chiefly  of  fibrin,  or  the  pure 
fibre,  which,  as  we  have  stated  above,  is  of  itself  white,  together  with  some  blood,  gela- 
tin, a  small  portion  of  albumen,  and  a  large  quantity  of  water.  There  is  likewise  a 
minute  portion  of  salts,  as  will  be  seen  by  the  analysis.  Bv  boiling,  the  gelatin  is  dis- 
soWed,  the  albumen  sets  and  hardens,  a  very  small  portion  of  the  fibrin  is  also  dissolTed, 
but  the  greater  part  remains  in  the  fibrous  form.  ' 

1781.  BenelimM  mmi0  •  tmrtfml  mahfnw  of  UanfUtk :  about  thiM  firartha  ooonited  i^  UqiUds.  The  follow- 
inff  wera  the  eoutitventa  which  he  obtained :  in  100  parts,  fibrin,  veewle,  and  nenres,  lft'8 ;  moriate  and  lao- 
tate  of  eoda,  1*80 ;  albamen  and  ooloorinf  matter  of  the  blood.  S'90 ;  phoephate  of  eoda,  OiNI ;  eztractire  mat* 
ter,  0*15 ;  albnmett  holding  in  eolation  jtfio^vhate  of  lime,  008 ;  water  and  loee,  77*17.  From  thia  aaalyeis  wa 
peroetTo  that  the  greater  part  of  a  portion  ol  fleeh  conaiats  of  water,  and  that  there  ia  not  an  oonce  in  a  poand 
of  Boltd  matter  that  can  be  aaeimilated ;  but  thie  ounce,  it  may  be  rappoeed.  ie  extremely  nntritire. 

1782.  T%e  aohiiion  of  the  gtUuin  of  fleeh  forms  soup  by  boiling,  and,  from  its  presence, 
liquid  soup  is  liable  to  become  sour  in  keeping,  acetous  acid  being  formed. 

1783.  The  fleeh  of  various  animale,  as  is  veil  ibioion,  differs  in  flavour,  and,  in  a  slight 
degree,  in  composition.  The  quantity  of  blood  in  it  angments  with  the  age  of  the  ani- 
mal ;  and  the  flesh  of  young  animals  contains  more  gelatin  than  of  old :  that  of  the 
same  species  varies,  as  has  been  observed  previously,  by  the  circumstances  of  sex, 
feeding,  age,  dec.    The  digestibility  is  likewise  much  affected  by  the  modes  of  cooking. 

1784.  The  musctUarflbre  is  Ukemse  possessed  of  a  property  called  contractility,  that  is,  it 
has  always  a  tendency  to  contract  in  length.  This  is  shown  when  a  muscle  is  divided 
•cross  during  the  life  of  the  animal,  or  soon  after  it  is  dead ;  for  the  wound  opens  very 
wide,  from  the  contraction  of  the  part  on  each  side,  and  this  is  the  basis  of  the  opera- 
tion called  crimping  in  fish,  which  is  cutting  across  to  cause  the  fibres  to  shrink  and 
become  firmer.  The  state  of  the  fibre  after  death  is  also  influenced  by  the  manner  in 
which  the  animal  has  been  killed.  If  it  be  killed  suddenly  while  in  full  health,  the  mus- 
cles are  firm  and  contracted,  and  they  remain  a  long  time  rigid  without  undergoing 
pntrefaction  *,  whereas,  on  the  contrary,  if  death  ensue  after  violent  exercise,  the  mus- 
cles are  relaxed  and  soft,  have  lost  all  their  contractility,  and  much  sooner  become  pu- 
trid. This  is  the  origin  of  the  barbarous  practice  of  baiting  cattle  previous  to  slaughter- 
ing them,  in  order  to  make  the  flesh  tender. 

1785.  The  liability  of  flesh  to  become  putrid,  Hatchett  supposes,  is  chiefly  owinsr  to  the 
gelatin ;  for,  when  this  is  removed,  the  remainder  of  the  fibres,  if  dried,  is  not  liable  to 
putrefy.  When  flesh  is  submitted  to  combustion  by  fire,  all  the  proximate  principles 
are  decomposed,  and  the  elementary  principles  are  dissipated,  except  perhaps  the  car- 
bon, whish  remains  in  the  form  of  a  black  cinder. 

1786.  Tendons  consist  chiefly  of  gelatin  with  a  little  albumen ;  consoquently  they 
dissolve  partly  in  long  boiling. 

SoBSBCT.  6. — Bone, 

1787.  Bones  compose  the  solid  framework  of  the  body :  they  are  the  fixed  joints  against 
which  the  muscles  act  to  pih>duce  motion.  When  a  bone  is  divided  longitudinally,  so 
as  to  disclose  its  internal  structure,  we  observe  that  the  external  part  is  the  most  com- 
pact, and  the  interior  more  cellnlar  or  spongy.  The  proportion  of  the  compact  to  the 
cellular  part  depends  upon  the  particular  bone  and  the  species  of  animal,  as  likewise 
upon  its  age,  the  bones  of  young  animals  being  softer,  and  those  of  older  animals  be- 
coming more  dense.  Certain  parts  of  bones  also  are  hollow,  or  filled  up  only  by  a  very 
open  texture  consisting  of  minute  fibres  crossing  like  network.  In  the  cavities  of  bones 
the  marrow  is  contained,  and  all  through  the  spongy  or  cellular  substance  there  is  die- 
persed  more  or  less  of  an  oily  matter,  yery  analogous  to  marrow,  but  more  fluid. 

1788.  When  bones  are  examined  chemeaUy  they  are  found  to  consist  chiefly  of  an  earthy 
base,  called  phosphate  of  lime,  which  is  lime  and  phosphoric  acid.  Of  this  material, 
together  with  cartilage,  the  skeleton  of  the  bone  is  composed ;  and  the  numerous  mi- 
nute cells  and  interstices  are  filled  up  with  gelatin  and  the  oUy  matter  above  men- 
tioned. 

1789.  The  structure  of  bone  amd  the  exiatenee  of  the  phosphate  of  lime  may  be  eaaUy  shown. 
If  a  bone  be  burned  in  the  fire,  it  will  generally,  at  first,  flame  and  become  blacic  in  the 
same  manner  as  flesh  ;  this  arises  from  the  combustion  of  the  oily  matter  contained  in 
the  cavities  or  canceili  of  the  bone ;  and  as  the  hydrogen  of  the  oil  is  the  element  that 
aflR>rds  the  flame,  when  that  is  dissipated,  much  of  the  carbon  is  left,  which  gives  the 
black  colour  to  half-burned  bones ;  but,  by  a  continuance  of  the  heat,  the  carbon  likewise 
flies  off,  and  the  bone  will  become  red  hot ;  in  this  state  it  consists  only  of  phosphate 
of  lime,  deprived  of  all  animal  cement.  When  the  bone  cools  it  will  be  of  a  white  col- 
our, and  then  the  internal  structure  may  be  easily  observed  by  breaking  it  across  and 
viewing  it  through  a  magnifying  glass.  This  white  substance,  \iiien  ground  to  powder, 
is  called  bone-ash,  and  is  used  for  varioos  purposes ;  among  others,  polishing,  under  the 
name  of  burned  hartshorn. 

1790.  When  bones  are  broken  to  pieces  and  boiled  for  a  considerable  time  in  water,  the 
gelatin  and  oily  matter  are  extracted,  the  latter  rismg  to  the  surface  as  fat,  leaving 
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only  the  cartilage  with  the  earthy  matter,  which  are  not  soluble  in  water,  or  scarody 
80 ;  aod  every  cook  knows  how  to  procure  a  certain  portion  of  gravy  by  this  means. 
The  extraction  of  the  soluble  part  is  much  promoted  by  rasping  the  bones,  since  thus 
all  the  cells  in  which  it  is  contained  are  laid  open ;  while  the  bones  are  ooly  broken  in 
pieces  the  greater  part  of  the  gelatin  remains  still  locked  up  in  the  hard  substance  of 
the  bone.  A  method  of  extracting  the  whole  of  the  gelatin  for  the  purpose  of  soop 
will  be  shown  when  treating  of  '*  Soup  from  Bones." 


1791.  The  b<me$  of  cattk  ttattgktMred  tn  L<mdim  were  formerfy  of  tuck  vaet  mctumulaticm,  that  it 
neoewaiy  to  ooMame  them  from  timo  to  time.  This  proceu  wme  reserved  for  some  holyday,  or  period  of  pob* 
lie  rejoicing,  when  fagots  and  combustible  materials  were  ooUeoted  for  the  porpnee  of  illamination.  At  prsseiit, 
bones  are  applied  to  a  variety  of  parpoees.    They  are  useful  to  mechanics  when  ivory  would  be  tooezpeaaiwe ; 

'  they  are  essential  in  the  formation  of  sal-ammoniac  and  phosphorus  ;  produce  an  oil  much  usad  by  conch  and 
harness  makers,  called  neat's  foot  oil,  and,  when  grouitd  to  powder,  form  a  valuable  manure,  Ac.  Since  bonce 
with  us  can  be  so  profitably  employed,  perhaps  it  is  not  desiriMe  to  imitate  our  continental  neighbours  in  making 
soup  frtm  them,  particularly  as  tois  is  not  a  favourite  food  in  England. 

SUBBKCT.  7.— Ctfrtt/fl^f. 

.The  ends  of  the  bones  at  the  joints  are  capped  by  a  smooth  white  substance,  some- 
what softer  than  themselves,  upon  which  they  move  and  turn ;  this  is  cartilage.  It  is 
the  first  part  of  the  bone  which  is  formed  in  the  foetus  state  of  the  animal,  and  the 
earthy  part  begins  afterward  to  be  deposited  when  the  animal  comes  into  the  world  and 
obtains  food.  Cartilage  consists  of  coagulated  albumen,  with  a  very  little  gelatin,  and 
therefore  is  not  soluble  in  boiling  water,  except  by  long-continued  boiling  under  press- 
ure. In  very  young  animals  the  bones  are  almost  all  cartilage,  the  elasticity  of  which 
is  the  reason  that  they  are  so  little  hurt  by  a  fall :  as  animals  advance  in  age,  the  bones 
become  harder  and  more  brittle,  having  more  albumen  and  earthy  matter,  and  less  of 
gelatin.    In  some  fishes,  as  in  the  skate,  the  bones  are  entirely  cartilaginous. 

1792.  Teeth  consist  of  the  same  material  as  bone,  except  the  enamel  on  the  exterior, 
which  is  phosphate  of  lime  and  carbonate  of  lime,  in  the  proportion  of  78  parts  of  the 
former  aod  6  of  the  latter. 

1793.  Ivory  is  nearly  the  same  as  bone,  with  a  large  proportion  of  gelatin. 

1794.  Horn  differs  from  bone  in  containing  scarcely  any  phosphate  of  lime,  being  com- 
posed almost  entirely  of  coagulated  albumen  with  a  very  little  gelatin ;  they  aro  there- 
fore not  much  diflTerent  from  cartilage.  Horns  soften  by  heat,  so  as  to  be  moulded  into 
any  form,  but  do  not  dissolve  in  boiling  water.  The  horns  of  some  animals,  as  those  of 
the  ox,  are  hollow,  and  have  the  central  cavity  filled  up  by  a  bony  part  called  the  core. 
The  horn  of  the  stag,  however,  is  a  remarkable  exception ;  it  differs  entirely  from  the 
horns  of  the  ox  or  sheep,  being  more  analogous  to  bone,  and  consisting  of  much  gelatin, 
with  some  phosphate  of  lime ;  hence,  as  was  observed  before,  it  is  soluble  in  water,  and 
from  it  is  made  hartshorn  jelly. 

1795.  Hooft^  naiUt  feather*,  Aatr,  and  idooI  are  veiy  similar  to  horn  in  their  compo- 
sition. 

SuBSBOT.  8. — Fat,  ♦ 

• 

1796.  Fat  is  an  anitnal  oil  of  various  degrees  of  consistency,  according  to  the  kind  of  am- 
mal^  or  the  particular  part  of  the  body  in  which  it  is  situated.  It  is  contained  in  the  mi- 
nute celki  of  the  cellular  tissue  or  texture  above  mentioned,  and  is  chiefly  collected  be- 
tween ^e  skin  and  the  muscles,  or  in  the  interstices  between  the  muscles,  or  round  the 
viscera.  While  the  fat  remains  in  the  living  body  it  is  always  in  a  fluid  state,  or  semi- 
fluid ;  but  its  consistence  changes  when  it  is  extracted  and  exposed  to  the  comm<m 
temperature  of  the  atmosphere.  When  examined  by  a  powerful  microscope,  this  fat  or 
animal  oil  is  seen  to  be  contained  in  extremely  minute  hollow  cases,  which  are  of  dif- 
ferent shapes,  spherical,  or  even  polygonal,  according  to  the  animal,  as  in  man,  oxen, 
sheep,  and  other  quadrupeds.    The  case  itself  resembles  the  nature  of  spermaceti. 

1797.  Of  the  varieties  of  fat  in  quadrupeds,  suet  is  ike  firmest ;  the  next  in  hardness  is 
the  fat  of  bones,  and  the  next  to  that  the  fat  in  the  muscles.  The  fat  of  the  hog  ia  the 
least  solid.  The  fat  of  birds  has  little  solidity,  and  in  many  species  it  is  always  fluid : 
this  is  usually  distinguished  by  the  term  grease^  as  goose  grease.  The  fat  of  fish  ia  al- 
ways in  oil  or  fluid,  except  spermaceti. 

1798.  Suet  is  the  fat  which  invests  the  kidneys  of  oxen  or  sheep.  The  internal  fat 
of  all  ruminating  animals  is  harder  than  that  of  others,  and  is  slightly  brittle ;  when 
melted  and  separated  from  the  membranes  in  which  it  is  contained  it  constitutes  taUcne. 

1799.  Lard  is  the  fat  of  the  hog  separated  in  the  same  manner.  It  differs  from  suet 
little  but  in  being  of  a  softer  consistence.  Its  use  to  the  cook  is  well  known.  The 
hog*s  laid  that  is  sold  in  bladders  is  prepared  by  chopping  the  raw  lard  fine,  or,  rather, 
rolling  it  out  to  break  the  cells  in  which  the  fat  is  lodged,  and  then  melting  the  fat  by  a 
water-bath  or  other  gentle  heat,  and  straining  it  warm  into  bladders ;  or  by  melting  the 
raw  lard  in  water,  and  skimming  it  off  when  cold ;  but  by  the  latter  process  a  quantity 
of  water  is  always  contained  in  it,  and  this  kind  of  lard  grows  sooner  rank  than  when 
melted  by  itself 

.    1800.  To  obtain  ammal  fai^  in  general,  in  a  pure  state,  it  is  to  be  melted  and  strained 
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from  the  investing  membranes,  and  a  little  water  is  added,  while  meltiag,  to  prevent  its 
being  scorched.  When  thoroughly  purified,  it  is  white,  inodorous,  and  tasteless,  while 
quite  fresh,  and  is  then  very  analogous  to  fixed  vegetable  oil  (see  Sect.  10,  Chap.  VII., 
Book  VII.) ;  it,  however,  becomes  sooner  rancid  than  the  latter,  if  exposed  to  the  air : 
B  change  which  is  owing  to  an  absorption  of  oxygen,  and  the  consequent  formation  of 
an  acid,  which  is  namc^  the  sebaeic  acid,  or  acid  of  fat.  If  this  acid  is  abstracted  by 
washing  by  means  of  wster,  the  sweetness  of  the  fat  may  be  sometimes  restored. 

1801.  Different  InmU  offoX  liguefy  at  different  temperatures :  lard  melts  at  97°  ;  tallow 
requires  a  heat  somewhat  greater ;  but  the  (at  extracted  from  suet  by  boiling  requires 
127°  to  liquefy  it.  The  great  inflammability,  and  the  bright  white  light  it  gives  while 
burning,  renders  the  most  solid  kind,  tallow,  eminently  serviceable  for  producing  artificial 
light.  Tallow  itself  will  not  inflame  :  it  is  only  the  vapour  of  tallow  that  inflames ;  and 
it  does  not  boil  till  it  is  heated  to  400°.  Fat  acts  upon  some  metals ;  thus,  if  copper  be 
covered  with  it,  the  surface  soon  becomes  green,  and  a  poison  is  formed. 

l80Sf.  It  19  now  known  that  fat  is  not  to  be  regarded  as  a  simple  principle,  but  as  consist- 
ing of  two  distinct  principles,  which  may  be  separated  from  each  other,  a  fact  which  we 
stated  before,  when  treating  on  "  Candles."  One,  called  stearin,  is  always  solid  at  the 
ordinary  temperature,  and  melts  at  100° ;  when  pure  it  is  white,  brittle,  and  without  taste 
or  smell :  the  other,  an  oily  substance,  more  fusible,  is  called  elain,  and  is  always  fluid 
at  the  common  temperature,  becoming  solid  at  46° :  it  is  generally  of  a  yellow  colour. 

1803.  These  two  principles,  elain  and  stearin,  exist  in  very  different  proportions  in 
various  fatty  substances,  as  wUl  appear  from  the  following  table : 

8t«ariib 
83 
38 

SO 
28 
94 

The  stearin  and  elain  seem  to  be  mechanically  mixed  in  animal  fats,  for  they  can  be 
obtained  in  a  separate  state  merely  by  squeezing  tallow  between  folds  of  blotting  paper : 
the  elain  is  absorbed  by  the  paper,  and  the  stearin  remains  by  itself  as  a  solid.  To  pro- 
cure the  elain  by  itself,  the  paper  which  has  absorbed  it  must  be  soaked  in  warm  water, 
and  the  oil  will  swim  upon  the  top.  It  is  the  elain  which  gives  the  peculiar  smell  to  the 
various  fatty  substances,  and  tallow  deprived  of  it  is  both  more  solid  and  white,  without 
any  smell.  This  discovery  has  been  applied  to  the  improvement  of  candles.  They  may 
also  be  separated  from  each  other  by  means  of  alcohol  If  fat  oil  be  boiled  in  alcohol 
the  stearin  crystallizes  as  the  spirit  cools,  and  the  elain  remains  in  the  solution.  See 
farther  under  ''  Soap." 

1804.  Marrow  differs  from  other  fat  only  in  the  fineness  of  the  membranous  texture  in 
which  it  is  contained,  the  fluidity  of  the  oil,  and  its  situation  within  the  bones. 

1805.  Fat,  as  well  as  aU  fixed  mis,  is  diffiadt  of  digestion,  particularly  by  weak  stomachs, 
and  therefore  is  not  proper  for  dyspeptics.  It  is  apt  to  cause  bile  in  the  stomach.  But 
fat  is  rendered  still  less  digestible  when  subject  to  high  temperatures  in  some  'culinary 
processes,  as  in  frying.  fSl  meats  and  fish  that  contain  much  oil  or  fat  are  apt  **  to  lie 
heavy  at  the  stomach,"  as  it  is  called,  or,  in  other  words,  to  be  difficult  of  digestion ; 
and  then  they  are  apt  to  occasion  heartburn  and  other  injurious  effects.  It  is  thought, 
however,  that  bacon  and  salt  pork  are  more  easily  digested  than  fresh  fat. 

SuBSBCT.  9. — Blood, 

1806.  Blood  consists  of  two  parts :  the  coagulum,  dot,  or  erassamentum,  and  the  serum. 
It  is  well  known  that  blood,  soon  after  it  is  drawn,  separates  into  these  spontaneously. 
The  coagulum  is  the  part  which  becomes  solid,  and  contains  the  red  colour ;  it  consists 
of  exceedingly  minute  coloured  globules,  to  be  seen  only  by  a  good  microscope ;  these 
float  in  a  transparent  fluid.  The  red  globules  themselves  consist  of  fibrin  and  albumen, 
according  to  Berzelius,  and  the  colourless  serum  consists  of  albumen  dissolved  in  a  sa- 
line fluid.  The  coagulum  of  blood  is  very  analogous  to  flesh,  and  seems  to  possess  equal 
nntritive  properties.  The  serum  is  very  analogous  to  the  white  of  egg,  and,  like  it,  co- 
agulates by  heat.  It  contains  no  gelatin.  The  red  colour  of  the  globules  appears  to 
be  owing  to  a  peculiar  colouring  matter ;  and  it  may  be  removed  by  washing  the  coagu- 
lum repeatedly  in  w*ater :  the  coagulum  will  then  appear  of  a  whitish  colour,  being  pure 
fibrin.  The  blood  of  animals  is  used  as  food,  and  is  very  digestible  and  wholesome ; 
that  of  the  hog  and  of  the  ox  is  used  for  making  black  puddings ;  as  likewise  that  of  the 
goose  in  some  places. 

SuBSBCT.  10. — Mucus, 

1807.  Mucus  is  a  substance  generally  liouid,  and  which  appears  to  be  employed  by  na- 
ture for  the  purpose  of  lubricating  moveable  parts,  or  of  protecting  them  from  the  action 
of  other  substances.  It  has  a  resemblance  to  gelatin,  but  is  distinguished  from  it  by 
being  soluble  in  cold  water,  and  not  gelatinizing  or  becoming  jelly ;  nor  is  it  coagulable 
by  heati  like  albumen.    Mucus  is  coagulated  by  subacetate  of  lead,  which  does  not  af- 
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feet  gelatin.    It  is  in  too  amall  quantity  to  be  considered  as  Tory  important  in  the 
ject  offood. 

SUBSECT.  11. — Shell, 

1808.  ShdU  ofeggM,  ofoystert,  miucleM,  periwinkles^  and  other  ammaU  of  the  nwUuscauM 
claast  differ  from  bme  in  consisting  of  carbonate  of  lime,  or  the  same  substances  as  chalk, 
with  a  little  animal  matter:  when  they  are  burned  in  the  fire  they^ive  a  veiy  pore 
quicklime.    A  few  shells  contain  also  a  little  phosphate,  of  lime. 

The  crustaceous  coyerings  of  crabs,  lobsters,  6lc.,  consist  of  phosphate  of  lime  and 
eaibonate  of  lime,  with  a  little  animal  matter. 

SnvsBCT.  18. — Internal  Organs. 

1809.  The  various  ifUemal  organs^  as  the  hearty  lungSf  usually  called  lighist  /iv«r,  sveet- 
hread,  kidneys^  d^i  consist  of  fibrin,  gelatin,  albumen,  dec.,  in  diffbreot  proportions,  ac- 
cording to  the  particular  organs,  which,  intermixed  with  blood-ressels  and  nerves,  are 
too  Yarioos  to  describe  in  detail.  The  heart,  liver,  and  kidneys  are  not  of  such  easy 
digestion  as  meat  in  general ;  but  the  sweetbread  is  a  favourite  dish  for  convalescents. 
Few  things  are  so  readily  digested  as  tripe,  which  is  the  stomach  of  ruminating  animals, 
as  the  cow. 

1610.  It  is  vroper  to  mention  that  eminent  physicians  have  stated  it  as  a  well-known  fact 
that  "  the  booies  of  animals  who  are  diseased  are  capable  of  communicating  fatal  disea- 
ses to  the  human  species  ;'*  and  Dr.  Paris  observes,  that  **  experience  has  shown  that 
such  animal  poison  is  particularly  energetic  in  those  parts  that  are  commonly  called  the 
offalsj  in  which  term  are  included  the  intestines.^*  To  account  for  the  deleterious  changes 
of  which  those  parts  appear  to  be  occasionally  susceptible,  it  is  not  in  the  least  necessa- 
ry to  suppose  that  the  animal  died  in  a  state  of  disease.  We  are  informed  by  Dr.  Ker- 
ner  of  Wortembui^  that  the  smoked  sausages,  which  constitute  so  favourite  a  repast  in 
his  country,  often  cause  fatal  poisoning.  In  one  instance  thirty-seven  persons  died  out 
of  seventy-six  who  had  eaten  them ;  and,  though  the  most  able  chemists  analyzed  the 
meats,  no  trace  of  any  known  poison  could  be  discovered.  The  following  details  re- 
specting this  remarkable  fact  are  from  Professor  Graham's  work  on  '*  Chemistry  :**  "  In 
Wurtemburg  the  sausages  are  prepared  ftom  ^ery  various  materials.  Blood,  liver,  ba- 
con, brains,  milk,  bread,  and  meal,  are  mixed  together  with  salt  and  spices ;  the  mix- 
ture is  then  put  into  bladders  or  intestines,  and,  after  being  boiled,  is  smoked.  When 
these  sausages  are  well  prepared,  they  may  be  preserved  for  months,  and  furnish  a  nour- 
isAiing  savoury  food ;  but  when  the  spices  and  salt  are  deficient,  and  particularly  when 
they  are  smoked  too  late,  or  not  sufficiently,  they  undergo  a  peculiar  kind  of  putrefac- 
tion, which  begins  at  the  centre  of  the  sausage.  Without  any  appreciable  escape  of 
gas  taking  place,  they  become  paler  in  colour,  and  more  soft  and  greasy  in  those  parts 
which  have  undergone  putrefaction,  and  they  are  found  to  contain  free  lactic  acid  or 
lactate  of  ammonia-^-products  which  are  universally  formed  during  the  putrefaction  of 
animal  and  vegetable  matters.  The  death  which  is  the  consequence  of  poisoning  1^ 
putrefied  sausages  succeeds  very  lingering  and  remarkable  symptoms.  There  is  a  grad- 
ual wasting  of  mpscular  fibre,  and  of  all  the  constituents  of  the  body  similarly  composed. 
Sausages,  in  the  state  here  described,  exercise  an  action  upon  the  organism,  in  conse- 
quence of  the  stomach  and  other  parts  with  which  they  come  in  contact  not  having  the 
power  to  arrest  their  decomposition ;  and  entering  the  blood  in  some  way  or  other, 
while  still  possessing  their  whole  power,  they  impart  their  peculiar  action  to  the  con- 
stituents of  that  fluid.*'  Similar  effects  have  occurred  in  Paris ;  and  it  has  been  conjec- 
tured that  animal  matter  in  peculiar  states  of  disease  or  decomposition  may  constitute 
an  aelual  poison^  hitherto  not  understood,  and  only  evinced  by  casual  effects.  Sir  Ben- 
jamin Brodie  has  remarked  that,  on  several  occasions,  he  has  met  with  evidence  of  the 
acrid  and  poisonous  nature  of  '*  dog's  meat,"  as  sold  in  the  streets  of  London,  which 
manifested  itself  by  producing  ulcerations  of  a  peculiar  and  distinct  character  on  the 
hands,  a<|companied  by  swellings  in  the  axilla. 

Sect.  III. — ^animals  used  fOx  food  coifsioERED  ab  influenced  by  sxzx,  age,  sex,  SSAt 

BON,  MODES   OF   FEEDING,  ETC. 

1811.  Size. — As  a  general  rule,  the  flesh  of  the  largest  animals  is,  as  might  be  expect- 
ed, of  a  large  fibre,  or,  as  it  is  called,  coarser  in  the  grain^  and  less  palatable  than  that 
of  smaller  animals.  The  flesh  of  the  elephant  and  rhinoceros  has  been  found  to  be 
Tcry  coarse,  but  we  know  little  of  their  properties,  being  scarcely  known  as  food.  Even 
the  larger  kind  of  oxen  affords  coarser  beef  than  the  smaller  breeds.  Mutton  is  more 
delicate,  in  general,  than  beef;  and,  descending  to  much  smaller  animals,  mice  are  said 
to  be  particularly  good  eating.  The  same  observation  will  apply  to  birds  and  fish ;  the 
larger,  in  general,  being  the  coarsest  food,  and  the  smaller  more  delicate  and  tender ; 
but  it  does  not  appear  that  the  nutritive  qualities  are  in  proportion  to  the  fineness  of  the. 
fibre  and  the  delicacy  of  the  meat. 

1813.  Age. — In  general  the  young  animals  of  any  species  are  more  gelatinous  than  the 
older  of  the  same  species ;  hence  their  flesh  is  more  soluUe,  and  yields  more  to  the  action 
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of  boiling  water ;  boils  more  tender,  and  is  more  nutritive  to  weak  stomachs  than  that 
of  older  animals ;  but  as  they  increase  in  age,  the  gelatin  gradually  diminishes ;  thev 
contain  more  fibrin,  albumen,  and  osmazome ;  hence  the  flesh  affords  a  stronger  food, 
and  has  more  flavour,  until  age  again  destroys  these  qualities,  and  renders  it  stringy, 
dry,  and  indigestible.  By  the  increase  of  albumen  the  membranes  become  more  solid, 
and  motion  more  difllcult ;  and,  at  last,  sometimes  the  ossification  of  those  parts  takes 
place.  But  though  the  flesh  of  young  and  old  animals  varies  considerably  in  its  prop- 
erties, some  being  too  soft  and  flabby,  and  others  too  tough,  yet  at  no  period  of  life  is  it 
absolutely  unwholesome,  provided  the  animals  are  in  a  healthy  state.  Calves  and  lambs 
are  seldom  killed  until  they  arrive  at  a  certain  age,  on  account  of  deficiency  of  flavour. 
In  young  animals,  not  only  is  the  fibrin  more  tender  and  delicate,  but  the  fat  in  quadru- 
peds is  distributed  differently  from  what  it  is  when  they  are  older.  In  the  latter  case, 
it  is  chiefly  collected  in  layers  external  to  the  (nusdes ;  in  the  former,  it  is  more  dis- 
persed through  the  muscles,  so  as  to  give  the  flesh  a  marbled  appearance,  which  ren- 
ders it  more  desirable  for  the  table.  This  mixture  of  marbling  never  happens  in  birds. 
But  though  the  flesh  of  young  animals  is  more  tender,  it  is  not  always  more  digestible ; 
on  the  contrary,  veal  is  less  digestible  than  beef,  lamb  than  mutton.  Birds  are  most 
easily  digested  when  young.  It  is  on  account  of  the  greater  proportion  of  gelatin  con- 
tained in  the  calf  than  in  the  full-grown  animal,  that  the  feet  of  the  former  are  employed 
for  preparing  strong  jellies ;  and  every  one  must  have  ob^rved  how  much  more  gela- 
tin IS  contained  in  the  soup  made  from  veal  than  in  that  from  beef. 

1818.  8ez. — ^The  flesh  of  the  female  is  almost  always  more  delicate  and  finer-grained 
than  that  of  the  male,  which  is  often  strong-tasted. 

By  a  particular  process  in  reference  to  sex,  at  an  early  age,  in  all  animals,  quadrupeds, 
birds,  and  even  fishes,  a  remarkable  alteration  takes  place  in  the  flesh.  It  is  much  im- 
proved for  the  table,  becoming  fatter,  larger,  more  tender,  and  more  easy  of  digestion ; 
there  is  also  a  greater  deposition  of  fat  between  the  fibres,  as  we  see  in  the  ox»  capon, 
pullet,  dec. 

1814.  Sauon. — It  is  well  known  that  certain  kinds  of  animal  food  are  not  always  t'n 
seatoTi,  that  is,  equally  good  at  all  times  of  the  year.  This  is  owing  to  many  causes, 
according  to  the  species  of  animal.  The  abundance  or  scarcity  of  food  at  particular 
seasons  affects  the  condition  of  some  kinds :  thus,  full-grown  cattle,  in  general,  are  in 
the  best  condition  in  the  first  winter  months,  in  consequence  of  their  having  had  the 
advantage  of  plenty  of  fresh  sununer  food.  After  that,  the  turnips  and  other  vegetables 
on  which  they  are  fed,  in  consequence  of  the  deficiency  of  grass,  injures  the  flavour  of 
the  meat ;  and  in  spring  it  becomes  lean  from  bad  or  insufficient  provender.  It  is  so 
managed  that  tolerable  beef  and  mutton  are  always  to  be  had  in  London,  and  they  are 
there  never  absolutely  out  of  season ;  yet  they  are,  in  general,  best  in  November,  De- 
cember, and  Januaiy.  Females,  in  general,  are  out  of  season  when  they  are  suckling, 
or  have  lately  suckled.  The  condition  6f  quadrupeds  is  not  much  afiected  during  the  * 
first  months  of  pregnancy,  and  the  time  when  they  are  most  in  season  is  that  when  the 
young  have  acquired  the  proper  age  for  being  killed.  This  is  naturally  in  the  summeif 
months,  when  lamb,  veal,  kid,  and  fawn  are  most  abundant.  Though  there  is  a  season 
of  the  year  when  each  species  of  animal  is  more  naturally  inclined  to  breed,  yet,  by 
treating  them  in  a  certain  manner,  this  season  may  be  advanced  artificially.  Thus 
breeders  contrive  to  procure  lamb,  as  an  article  of  luxury,  as  early  as  November  and 
December ;  certain  breeds,  as  the  Dorsetshire,  are  selected  for  this  purpose ;  on  the 
contrary,  by  keeping  the  ewes  on  cold,  poor  hill  pasture,  the  lambing  season  is  retarded. 

1816.  The  manner  in  which  ammaU  are  fed,  and  the  food  upon  which  they  are  kept, 
aflfeot  considerably,  as  we  might  expect,  the  fatness  and  flavour  of  the  flesh,  and  its  fit- 
ness for  nutriment.  The  improvement  of  animals  by  careful  breeding  has  been  very 
considerable ;  but  it  has  not  always  the  same  objects  in  view.  Some  of  the  methods 
affect  the  size  of  animals ;  but,  though  these  produce  a  greater  quantity,  they  do  not  al- 
ways improve  the  quality  of  the  flesh.'  Thus,  sheep  fed  in  the  rich  pastures  oflLincoln^ 
shire  grow  large  and  fat,  and  produce  much  wool ;  but  the  meat  is  coarse,  insipid,  and 
rank,  compared  with  smaller  breeds.  The  flesh  of  well-formed,  small  animals,  both  of 
cattle  and  sheep,  is  finer  grained,  has  a  finer  flavour,  is  more  intermixed  or  maibled  with 
fat,  and  afibrds  a  richer  gravy  than  that  of  large  animals  of  the  same  species.  It  is  well 
known  that  the  Webh  mutton  fed  on  the  hills,  where  there  ie  abort  gtass  aod  wild  herbs, 
is  high-flavoured,  and  tender  without  being  fat. 

The  flesh  of  all  cattle  fed  in  stalls,  particularly  when  oil-cake  is  used,  is  not  of  so  fine 
a  flavour,  and  in  some  cases,  probably,  not  so  wholesome,  as  of  those  which  have  daily 
exercise  in  the  open  air,  since  the  iat  produced  by  confinement  is  often  a  species  of  dis- 
ease. Fresh  air  and  exercise  are  essential  to  the  life  and  health  of  every  Uving  crea- 
ture ;  and  this  is,  no  doubt,  one  reason  why  the  mutton  finom  sheep  fed  upon  downs  and 
mountains,  which  have  a  long  way  to  roam  for  food,  is  superior  to  any  other  in  high 
flavour,  although  it  be  lean.  Methods  of  fattening  are  often  resorted  to,  unnatural,  and 
even  cruel.  Some  of  the  means  depend  upon  supplying  the  animals  with  a  jgreat  quan- 
tity of  food,  and  depriving  them  of  exercise.    Ducks  and  geese  are  prevented  firom 
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goincf  into  the  water,  which  would  hinder  them  from  becoming  fat.  Fowls  are  fattened 
for  the  London  market  by  keeping  them  in  a  dark  place,  and  cramming  them  with  a 
paste  made  of  barley  meal,  matton  suet,  with  some  treacle  or  coarse  sugar  mixed  with 
milk,  which  in  a  fortnight  has  the  desired  eflect.  If  kept  in  this  manner  for  a  longer 
time,,  the  fever  that  is  brought  on  by  this  mode  of  treatment  renders  the  flesh  red,  and 
often  kills  them.  The  flesh  of  poultry  fed  in  this  way  is  never  so  well  flavoured  aa 
when  they  run  loose  in  the  bam  yard,  and  probably  it  is  not  so  salubrious. 

1816.  The  methods  resorted  to  by  epicures  to  produce  an  unnatural  enlargement  of  par- 
ticular parts  of  some  animals-— as  the  livers  of  geese  and  turkeys — are  so  cruel  that  we 
do  not  think  it  necessary  to  record  them,  as  we  never  wish  to  see  the  palate  gratified 
at  the  expense  of  so  great  a  loss  of  feeling  as  must  be  the  result  of  such  practices. 

1817.  Animals  seldom  become  fat  in  their  wild  state ;  but,  from  the  quantity  of  exercise 
which  they  take,  and  the  free  air  which  they  breathe,  they  are,  generally  speaking,  in  a 
more  healthy  condition  than  those  which  are  domesticated;  and  their  flesh,  though 
tougher,  more  fibrous,  and  sinewy,  has  often  a  higher  flavour,  and  is  more  nutritive. 
Their  good  qualities  as  food  are  improved  by  exercise  previous  to  their  being  killed,  as 
is  the  case  in  the  hunting  of  game.  Wild  birds  are  more  highly  flavoured  than  fowls 
which  are  domesticated. 

1818.  The  mode  of  killing  animals  has  a  considerable  influence  upon  the  quality  andfUnour 
of  the  flesh.  Aninials  that  die  a  natural  death  should  never  be  eaten,  as  their  death  is 
generally  the  consequence  of  disease,  and  their  flesh  is  then  unwholesome ;  and  it  was 
a  wise  injunction  of  the  Jewish  legislator  not  to  use  these  as  food.  This  observation, 
however,  does  not  apply  to  the  case  of  animals  being  killed  by  accident,  as  by  being 
drowned,  hanged,  or  frozen,  by  a  fall,  or  by  a  ferocious  animal ;  these  are  only  defective 
in  being  not  at  all  or  imperfectly  bled,  which  is  the  case  with  those  that  are  snared,  and 
with  such  as  are  killed  by  hounds. 

Whatever  exhausts  or  destroys  suddenly  the  irritability  of  the  living  muscular  fibre 
tends  to  induce  rapid  decomposition :  thus,  when  animals  are  killed  by  lightning,  putre- 
faction soon  takes  place. 

This  is  the  case,  likewise,  with  animals  killed  after  being  long  hunted :  the  violent  ex- 
ercise they  undergo  exhausts  the  irritability,  and  causes  the  fibre  to  be  less  rigid,  or 
more  tender  after  death,  from  the  greater  liability  to  decomposition.  Formerly  it  was 
a  barbarous  custom,  sanctioned  by  an  express  law,  that  all  bulls  were  hunted  or  baited 
with  dogs  previous  to  being  slaughtered,  from  the  known  fact  that  baiting  or  hunting 
had  the  effect  of  rendering  the  meat  more  tender ;  but  this  cruel  and  dangerous  prac- 
tice is  now  very  properly  laid  aside.  The  completeness  of  the  bleeding,  or  emptying  the 
vessels  of  blood,  appears  to  be  important ;  as,  when  the  meat  has  not  been  well  bled,  it 
changes  sooner,  and  is  dark-coloured.  Veal  and  pork,  particularly,  depend  much  upon 
the  bleeding  for  their  whiteness ;  accordingly,  most  of  the  animals  slaughtered  for  food 
are  either  bled  to  death,  or  are  bled  as  soon  as  possible  afler  being  killed  in  some  other 
way.  The  Jews  bleed  their  meat  more  completely  than  Christians,  on  account  of  their 
law  which  forbids  them  to  eat  blood. 

1819.  The  wMtkod  of  slaughtering  large  animals  amcnr  us  ii  this  :  They  are  commonly  kept  without  food  for 
■ome  time  ;  because,  if  killed  with  foil  lUmiachs,  their  flesh  is  considerrd  not  to  keep  well.  Oxen  are  made  to 
faat  for  two  or  three  dars  ;  smaller  aaimala,  as  calves  and  sheep,  for  a  day  :  but  if  this  practice  be  carried  too 
far,  the  object  will  be  defeated,  by  the  animals  fallijif  off  or  becoming  feverish. 

Oxen  are  killed  by  striking  them  on  the  forehead  with  a  pole-axe,  to  stun  them  and  cause  them  to  fall,  and 
they  are  then  bled  by  dividing  the  blood-vessels  of  the  throat.  As  this  method  has  the  appearance  dt  cruelty, 
and  is  not  free  from  danger  if  the  (^ration  is  unskilfully  performed,  aome,  and  in  particular  Lord  Somerville, 
have  recommended  a  mode  practised  in  Barbary,  Spain,  and  Portugal,  called  pithing^  which  consists  in  thrash- 
ing a  sharp  knife  at  oooe  into  the  spinal  marrow  above  the  origin  or  the  phrenic  nerves,  by  which  the  animal 
drops  down  in  an  instant  without  the  smallest  struggle,  after  which  it  is  bled  by  dividing  the  arteries  about  the 
heMt.  Notwithstanding  the  apparent  advantages  of  this  mode,  it  is  but  little  employed  in  Britain ;  and  it  ia 
said  that  the  method  is  only  apparently  leas  cmel ;  for,  though  the  punctnrs  of  the  spinal  marrow  rendera  tha 
body  motionleas,  it  does  not  destroy  feeling,  and  that  the  animal  is  even  made  to  die  a  more  painful  death  ; 
whereas,  in  the  usual  method^  a  concussion  of  the  brain  is  caused  by  the  blow,  by  which  all  feeling  is  destroyed. 
It  is  said  also  that  the  flesh  of  cattle  killed  by  piihing  is  dark-ccdonrsd,  owing  to  imperfect  bleeding,  as  the  ai^ 
tioD  of  the  hasM  ceaaes  before  the  Ueeding  is  attempted,  inconsequence  of  which  the  blood  does  not  flow  freely. 

The  method  of  slaughtering  practised  hff  the  Jews  is  very  effectual  in  bleeding  completely  ;  and  they  will 
not  eat  flesh  except  the  animal  has  been  killed  by  one  of  their  ovm  persuasion.  Their  method  is  to  tie  all  the 
four  feet  of  the  animal  together,  bring  it  to  the  ground,  and,  turning  back  its  head,  cot  the  throat  at  once  wiUi 
a  long  and  eztrsmely  aharp  knife,  in  consequence  of  which  all  the  blood-veaaels  are  aevered,  and  the  blood  ia 
dischaxfed  quickly  and  completely.  All  cslves,  pigs,  sheep,  and  lambs  are  killed  by  dividing  the  blood-veaaela 
of  the  neck. 

18S0.  It  is  highfy  desirMe  ihatt  in  adopting  the  most  judieiaas  method  of  performing  sudt  necessary  optra- 
tionSf  all  unneoeasary  cruelty  should  be  avoided,  not  only  on  acoonnt  of  the  animals  themselves,  but  alao  of  tha 
bad  elfoct  produced  cm  the  minda  of  those  who  fausve  to  practise  the  art  of  butchery.  It  has  been  stated  that 
some  butchers  resort  to  cruel  practises  ;  such  as  suspending  calves  by  the  hind  legs  with  the  heads  downwaid, 
and  bleeding  them  thus  to  death  slowly  for  the  purpoee  of  whitening  the  veal. 

-  1881.  Sheep  and  soate  other  animals  appear  to  have  an  instinctive  dread  of  hloodt  and  cannot  be  tnadily  in* 
diced  to  gp  where  it  is  found  in  their  track,  on  which  account  it  ia  extremely  diflScult  to  make  them  enter 
slaughter-houses,  which  has  given  rise  to  scenes  of  uproar  and  brutality.  The  Society  for  the  Prevention  of 
Cruelty  to  Animals  have  recentlv  carried  plans  into  praetioe  in  Whitechapel  nMrket  which,  in  a  great  measuro, 
obviate  this  dilBeulty.  They  take  care  to  place  hurdles  covered  with  straw  over  the  kennela  on  market  daya ; 
and  near  the  entrance  of  the  slaughter-honse  a  skin  of  a  sheep,  stnfied  so  as  to  resemble  the  living  animaK  in 
placed  on  wheela  and  kept  in  motion :  this  ia  readily  followed  by  the  sheep,  without  the  noceasity  ^emfiloyu^ 
coercion  by  men  and  dogs. 
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QVADRCTPSDi  U8KD  A*  FOOD. 

Sect.  I. — ^introdvctiov. 

1822.  Quadrupeds  are  divided  itUo  turn  great  eUu9e$,  according  to  the  substances  ua 
which  they  sabsist,  which  modify,  in  a  considerable  degree,  their  properties  when  em- 
ployed as  human  food.  These  are  the  camivorouM  and  kerhivorou*  classes,  or  those  which 
feed  upon  the  flesh  of  other  animals,  and  those  which  live  on  vegetables.  Beasts  of 
prey  are  generally  lean :  their  fibres  are  tough,  and  the  flesh  coarse  and  disagreeable : 
they  are  never  employed  as  food  in  ^ny  part  of  tho  world,  except  among  savage  tribes, 
or  in  oases  of  necessity.  Herbivorous  animals  afford  the  most  agreeable,  as  well  as  the 
most  wholesome  nutriment.  Animals  of  these  classes  do  not  readily  change  the  nature 
of  their  food,  yet,  when  they  are  brought  to  do  so  by  the  influence  of  domestication, 
their  flesh  partakes  of  this  change.  Thus  dogs,  which  are  naturally  carnivorous  ani- 
mals, when  fed  entirely  upon  vegetables,  as  in  the  islands  of  the  Pacific,  were  found  by 
Europeans  to  be  excellent  when  cooked.  Some  animals  are  partly  carnivorous  and 
partly  herbivorous :  of  this  kind  is  the  hog.  The  bear  is  chiefly  a  caniivorous  genus  ; 
but  the  brown  bear,  parts  of  which  are  eaten  in  Northern  Russia,  and  also  in  North 
America,  is  an  herbivorous  animal. 

1823.  The  fieah  of  quadrupeds  varies  consideraUy  in  colour^  and  occasions  a  distinction 
between  red  or  brown,  and  while  meats.  The  red  colour,  when  raw,  depends  upon  having 
a  great  number  of  small  arteries,  and,  consequently,  more  globules  of  red  blood,  inter- 
spersed among  the  muscular  fibres.  White  meats  are  considered  as  the  least  stimula- 
ting, and,  in  general,  are  the  most  gelatinous.  The  efl!ect  produced  upon  different  ani- 
mals by  the  food  with  which  they  are  supported,  as  well  as  other  circumstances  relating 
to  their  habits,  have  been  carefully  described  by  naturalists.  It  is  remarkable  that  all 
tlie  researches  of  travellers,  aided  by  the  lights  of  zoological  science,  have  hitherto  failed 
to  ascertain  the  true  originals  of  most  of  our  domesticated  animals ;  and  it  is  known 
that  some  of  these  no  longer  exist  but  as  the  servants  of  mankind. 

1824.  The  supply  ofaitmuUfood  to  the  United  Kingdom  has  of  late  years  very  much  in- 
creased, and,  of  course,  the  consumption.  This  must  be  attributed  to  the  improvements 
in  agriculture,  particularly  the  extension  of  the  turnip  and  clover  cultivation,  by  which 
a  greater  abundance  of  food  for  the  cattle  has  been  produced :  the  breeds  have  also  been 
improved  in  the  weight  and  quantity  of  the  meat  and  of  the  milk.  This  kind  of  meliora- 
tion began  in  the  last  century,  and  was  the  result,  in  a  great  measure,  of  the  skill  and 
enterprise  of  Mr.  Bakewell  of  Dishley,  and  Mr.  Culley  of  Northumberland.  Their  suc- 
cess roused  a  spirit  of  emulation,  and  the  rapid  increase  of  wealth  arising  from  com- 
merce and  manufactures  produced  a  greater  demand  for  butcher's  meat 

1825.  In  the  following  description  of  quadrupeds  employed  as  food,  we  shall  first  de- 
scribe at  length  those  which  are  consumed  in  Great  Britain,  and  then  slightly  notice 
some  others  that  are  not  used  for  this  purpose  among  us,  although  they  are  in  some 
parts  of  the  world 

Sect.  II. — the  oz  {BoSf  Linn.). 

1820.  Tne  tribe  of  animals  which  naturalists  designate  by  the  name  of  Bos  consists  of  sev- 
eral species,  each  of  which  is  divided  into  many  varieties,  which  arise  from  climate,  do- 
mestication, and  other  causes.  The  principal  species  are  the  common  domesticated  ox, 
the  hufiido,  and  the  bison :  the  first  only  is  known  to  Britain. 

1827.  The  common  domestic  oz  (Bos  taurus,  Linn.>,  in  the  earliest  ages  of  society,  be- 
came an  object  of  interest  and  regard ;  for  we  read  in  Genesis  that  **  there  was  a  strife 
between  the  herdsmen  of  Abraham's  cattle  and  the  herdsmen  of  Lot's-cattle ;"  the  flocks 
of  each  of  which  were  so  numerous  that  **  the  land  was  not  able-to  bear  them,  and  they 
oould  not  dwell  together."  The  ox  beoamo  a  propitiatory  sacrifice  in  the  case  of  Abel's 
oflering  up  the  firstlings  of  his  flock,  and  Abraham  was  directed  to  sacrifice  a  heifer  as 
an  offering  for  the  promise  of  a  son.  This  animal  was  held  sacred  by  the  Egyptians,  and 
elevated  into  one  of  the  twelve  signs  of  the  zodiac  (Taurus);  a  representation  of  the  ox 
became  an  object  of  idolatrous  worship,  as  in  the  golden  calf  erected  by  Aaron.  At 
this  day  among  the  Hindoos  in  India  the  cow  is  sacred,  and  held  in  the  highest  venera- 
tion ;  the  flesh  is  forbidden  to  be  eaten.  All  these  instances  prove  the  value  and  great 
importance  of  this  animal  in  the  earliest  times ;  nor  is  this  id  Ink  wondered  at  when  we 
consider  the  various  advantages  we  derive  from  this  useful  animal.  The  flesh  affords 
the  most  nutritive,  wholesome,  and  generally  used  animal  food,  and  every  part  of  its 
body  is  applied  to  some  economical  purpose.  The  hide  is  tanned  into  durable  leather ; 
even  the  hair  is  employed  to  mix  with  mortar ;  the  tallow  affords  us  artificial  light ;  the 
boms  are  manufactured  into  a  variety  of  usefUl  and  ornamental  articles,  and  the  refuse 
of  these  and  of  the  skins  is  made  into  glue ;  the  intestines  and  the  bladder  are  brought 
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into  nM  in  domestic  economy ;  the  bones  are  formed  into  Tarioue  implements,  bein^  a 
substitute  for  ivory,  and  are  employed  as  a  raluable  manure.  The  female  supi^ies  ns 
with  milk,  the  most  nutritious  of  aliments ;  and  as  a  beast  of  burden  and  draught,  or 
eren  for  riding,  the  ox  is  employed  in  many  countries,  where  its  patience  and  ik>cility 
are  acknowledged.  Another  of  the  advantages  of  this  quadruped  consists  in  its  bein; 
so  readily  acclimated  in  almost  every  pert  of  the  world  :  in  the  Northern  parts  of  En- 
rope,  and  also  under  a  tropical  sun,  the  ox  is  found  domesticated,  and  the  servant  of  man. 

1838.  The  early  hietory  of  the  ox  in  thu  island  partakes  of  the  same  obscurity  with  that 
of  its  human  inhabitants.  Cesar  describes  the  Britons  in  his  invasion  as  subsisting 
chiefly  on  milk  and  flesh ;  and  this  animal  is  doubtless  indigenous  here.  There  are 
several  varieties,  usually  termed  breeds,  of  it  in  the  domesticated  state ;  and,  although 
they  are  all  descended  from  one  common  stock,  it  is  now  uncertain  what  was  the  origi- 
nal, if,  indeed,  it  still  exists.  These  varieties  have  been  produced  by  cultivation,  and 
care  is  still  taken  to  preserve  the  difllerent  breeds  as  perfect  as  possible ;  yet  by  intermix- 
ture, and  various  improvements,  the  varieties  have  now  become  numerous.  Of  late 
great  improvements  have  been  made  in  cattle,  both  for  the  dairy  and  the  butcher. 

18S9.  The  i^erent  breed*  art  chiefly  distinguiehed  by  the  freeenee  or  aheenee  of  Aonu,  or 
hy  their  length  andflexuret  and  by  the  tarioue  proportione  of  the  parte  of  the  body.  It  is  ob- 
served, in  general,  that  long-homed  cattle  give  beef  of  the  finest  grain,  more  mixed  and 
marbled  than  the  short-horned,  but  aflbrding  less  tallow.  The  short-homed  give  the 
richest  milk ;  a  cow  of  the  short-homed  Yorkshire  breed  will  yield  twenty-four  quarts 
of  milk  per  day.  The  Galloway  breed,  which  is  without  boras,  and  small,  affords  beef 
of  the  finest  quality ;  and  many  of  these  are  annoallv  driven  to  England,  four  hundred 
miles  from  their  native  pastures,  and  sold  to  the  butcher.  The  Ayrshire  breed  appears 
to  be  the  most  improved  in  this  island,  not  only  for  the  dairy,  but  in  feeding  for  the 
shambles.  The  Alderaey  cows,  with  the  crumpled  bom,  give  the  richest  milk,  though 
small  in  quantity.    The  Hereford  cow  gives  a  large  quantity  of  milk. 

1890.  7^  quality  of  the  beef  depend*  upon  a  variety  of  eircunutance*,  such  as  the  breed, 
the  sex,  the  age  of  the  aninuil,  and  likewise  upon  the  food  with  which  it  has  been  sup- 
plied. Bull  beef  has  a  strong,  disagreeable  flavour,  dry,  tough,  and  difficult  of  solution  ; 
it  is  rarely  eaten,  except  in  sausages.  The  flesh  of  the  ox  is  more  soluble  ;  the  fat  is 
better  mixed ;  the  meat  is  more  sapid ;  it  is  highly  nourishing  and  digestible,  if  the  an- 
imal was  not  too  old.  The  flesh  of  the  cow  is  sufliciently  fit  for  nourishment,  but  it  is 
inferior  to  ox  beef;  heifer  beef,  or  that  of  the  young  cow,  is  much  esteemed,  but  that  of 
an  old  fatted  cow  is  bad.  The  larger  varieties  of  the  animal  are  inferior  in  the  delicacy 
of  their  beef  to  that  of  the  smaller  breeds,  when  the  latter  have  been  properly  fattened. 
The  beef  of  the  larger  breeds  of  oxen  is  in  perfection  when  the  animal  is  about  seven 
years  old ;  that  of  the  smaller  breeds  a  year  or  two  sooner ;  cow  beef,  on  the  contrary, 
can  scarcely  be  too  young.  It  is  remarkable  that  a  tendency  to  fatten,  and  to  give  a 
large  quantity  of  milk,  are  never  united  in  the  same  animal.  As  marking  the  distinc- 
tions among  domestic  animals,  they  are  often  denominated  neat  cattle,  and  sometimes 
black  eaUle, 

1831.  The  food  upon  which  cattle  are  failed  in  summer  is  grass,  commonly  on  pastures, 
but  in  some  instances  cut  and  consumed  in  feeding-houses  or  fold-yards.  In  winter,  by 
far  the  greater  number  are  fattened  on  turnips  and  other  roots,  as  carrots  and  potatoes, 
along  with  hay  and  straw.  Oil-cakes,  and  other  articles,  are  used  occasionally.  A  con- 
siderable number  of  cattle  are  also  fatted  on  the  grains  from  distilleries.  There  is  a 
very  large  establishment  for  this  purpose  at  Booth's  distillery,  in  Brentford,  calculated 
to  hold  six  hundred  head  of  cattle,  that  are  fattened  upon  grains,  and  mashes  of  barley- 
meal  and  clover-chaflr,  with  a  little  green  food.  It  is  said  that  a  very  large  proportion 
•of  the  beef  sold  in  the  London  markets  is  from  stall-fed  cattle  living  upon  oil-cake  and 
grains,  a  sort  of  food  that  is  well  known  not  to  produce  meat  of  the  finest  flavour,  though 
n  may  in  this  manner  be  made  sufficiently  or  even  extremely  fat.  I^ondon  is  partly 
supplied  by  cattle  which  has  been  brought  in  a  lean  state  from  Scotland,  Wales,  and 
Devon,  and  fattened  in  the  rich  pasture  of  Essex ;  but  there  is  a  great  quantity  of  dead 
meat  aent  up  from  the  country,  generally  speaking  perfectly  wholesome,  and  fairly  and 
honestly  slaughtered,  although  it  is  said  that  the  flesh  of  some  animals  that  did  not  come 
to  their  death  by  the  handa  of  man  has  occasionally  found  its  way  to  the  London  market. 
There  are  inspectors  appointed,  who  very  impartially  look  after  this :  a  place  in  New- 
gate maiket  is  called  the  "dead  market*'  Cattle  are  generally  fatted  in  three  months 
ready  for  the  butcher,  though,  from  improvements  in  agriculture,  they  can  be  supplied 
with  food  at  all  times  of  the  year,  and  hence  good  beef  is  always  to  be  had  in  the  me- 
tropolis ;  yet  it  is  generally  best  everywhere  in  the  first  of  the  winter  months,  that  is, 
in  November,  December,  and  January.  The  cattle  fed  out  of  doors  are  then  in  the  best 
•condition,  after  having  had  the  advantage  of  plenty  of  grass  and  summer  food.  In  the 
winter,  ftt>m  the  turnips  and  other  vegetables  on  which  they  feed,  the  meat  often  ac- 
quires a  worse  flavour,  and  in  the  spring  it  is  apt  to  be  lean  ftt>m  the  quality  and  insuffi- 
ciency of  nutriment.  The  loin  is  generally  reckoned  the  finest  part  of  beef,  called  nr- 
(oifi»  from  having  been  jocolariy  knighted  by  Charles  II.    Two  sirloins  make  a  baron. 
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1838.  Veal,  or  the  flesh  of  the  calf,  is  tender  and  nourishing,  but  not  so  easy  of  di« 
gestion  as  the  prime  parts  of  beef  and  mutton,  although  the  contrary  is  often  supposed. 
Veal,  particularly  if  it  be  young,  contains  much  gelatin,  as  is  the  case  with  all  young 
animals,  and  therefore  yields  a  great  deal  of  soluble  extract  when  boiled  long  in  water, 
particularly  if  under  two  months  old,  and  is,  in  consequence,  much  used  for  soup  or 
broth,  which  has  occasioned  it  to  be  supposed  that  veal  is  more  nourishing  than  meat 
less  soluble ;  but  this  does  not  follow,  for  the  gastric  juice  in  the  human  stomach  acts 
differently  from  water,  and  can  dissolve  what  that  fluid  cannot. 

There  is  the  same  diflference  in  the  quality  of  veal  as  of  beef,  arising  from  the  mode 
in  which  the  calves  have  been  reared.  The  method  most  commonly  employed  for  fat- 
tening them  is  to  allow  them  to  suck,  which  is  the  quickest  and  most  eflfeotual.  An- 
other method  is  to  give  them  milk,  and  then  they  are  kept  in  pens  in  a  close  house  well 
littered.  These  two  methods,  when  well  managed,  are  nearly  equal.  When  calves  are 
killed  ,too  young  the  veal  is  insipid ;  it  is  best  when  the  animals  arrive  at  the  age  of 
eight  or  ten  weeks,  according  to  the  season  of  the  year.  Calves  of  the  largest  size  are 
fatted  in  Essex,  where  the  business  of  suckling  seems  to  be  best  understood.  All  that 
appears  necessary,  however,  is  to  give  them  abundance  of  milk,  and  to  keep  them  clean 
and  dry  in  good  air. 

Whiteness  is  generally  considered  as  a  test  of  the  goodness  of  veaL  This,  however, 
is  not  always  a  true  one,  since  the  butchers,  it  is  said,  sometimes  produce  whiteness  by 
frequently  bleeding  the  calves.  Veal  does  not  keep  so  well  as  beef  and  mutton.  Ifili- 
fed,  its  flesh  is  sometimes  red ;  but  the  bleeding  which  is  resorted  to,  in  order  to  im- 
prove the  whiteness,  is  of  no  avail  ,in  making  it  more  wholesome.  It  is  a  common 
practice  to  give  chalk  to  calves  that  they  may  lick  it,  and  it  is  erroneously  supposed  by 
some  persons  that  this  is  intended  to  make  the  flesh  white ;  but  the  use  of  chalk  is  to 
correct  the  acidity  which  sometimes  exists  in  the  stomach,  and  which  prevents  their 
fattening. 

In  the  immediate  neighbourhood  of  London,  where  the  fatting  of  calves  is  an  object 
of  great  importance,  milk  is  too  valuable  for  feeding  them,  and  a  great  variety  of  other 
fo(M  is  resorted  to.  They  are  generally  fattened  with  balls  of  linseed  jelly,  gruel,  grains, 
potatoes,  pollard,  and  some  other  nourishing  preparations,  with  hay  tea  to  drink. 

1833.  It  has  been  remarked  that  most  of  our  animals  serving-  as  food  preserve  their  Saxon 
names  while  living ;  but  when  they  are  killed  and  dressed  their  names  immediately  be- 
come French.  Thus,  it  is  or,  calf^  sheept  deer^  and  pig,  while  alive,  but  beef,  veal,  mutton^ 
venison,  and  pork  when  brought  to  table.  This  might  arise  from  the  superiority  of  our 
neighbours  in  the  art  of  cookery,  which  gave  rise  to  the  names  of  our  dishes,  though 
not  to  the  animals  from  which  they  were  derived. 

1834.  The  terms  applied  to  cattle  of  different  ages  are,  when  male,  a  bull,.OT  ImUock ; 
when  castrated,  after  the  first  year,  a  stirk  *,  a  year  old,  a  stot  or  steer ;  at  five  years  old, 
an  ox :  female,  a  cow ;  first  year,  a  ealf;  after  the  first  year,  a  heifer ;  when  about  to 
bring  a  calf,  a  young  cow.  A  castrated  female  is  called  a  spayed  heifer.  Certain  of  the 
We&h  and  Scotch  cattle  of  rather  a  sturdy  kind  are  often  called  runts. 

Sect.  III. — shbbp  {(his  aries,  Jinn.). 

1835.  77^  sheep  w(u  probably  one  of  the  earliest  domesticated  animals,  owing  to  its  gen- 
tleness of  character,  and  it  appears  to  have  formed  the  principal  wealth  of  the  patri- 
archal tribes.  They  were  spread  over  Western  Asia  at  a  very  remote  period ;  but  it  is 
not  known  at  what  time  they  were  introduced  into  Europe.  Sheep  have  an  advantage 
over  most  other  quadrupeds,  that  they  can  be  reared  in  situations  and  upon  soils  where., 
black  cattle  could  not  live  from  the  scantiness  of  the  herbage ;  and  in  usefulness  they 
may  rank  next  to  the  cow.  They  are  found  in  almost  every  part  of  the  world,  and 
their  fleece  varies  remarkably,  according  to  the  temperature  of  the  climate.  In  cold 
countries  the  wool  is  extremely  fine,  while  in  warm  regions  it  is  little  better  than  hair, 
nature  adapting  the  covering  of  the  animal  to  the  necessity  of  its  being  kept  warmer  or 
cooler.  It  is  not  a  little  remarkabU.'  that  the  domesticated  sheep  depends  almost  entire- 
ly upon  man  for  his  support ;  left  to  itself,  it  becomes  the  subject  of  disease  and  the 
prey  of  ferocious  beasts. 

1836.  The  varieties  of  sheep  that  are  dispersed  over  the  glohe  are  almost  endless ;  even 
in  this  country  they  are  so  numerous  as  scarcely  to  be  described  with  accuracy.  Of  the 
varieties  of  British  sheep,  some  are  particulariy  valuable  on  account  of  their  fleeces,  and 
others  for  the  good  quality  of  the  mutton  which  they  affbrd.  Some  are  of  large  size, 
and  fatten  readily  ;  others  are  of  a  smaller  breed,  and,  though  they  do  not  become  so 
fat,  they  are  distinguished  by  the  fine  flavour  of  their  meat.  The  English  breeds  may 
be  divided  generally  into,  1,  the  mountain  breed,  as  those  in  Wales  and  the  Highlands  of 
Scotland  ;  2,  the  short-viooUed  breed,  as  the  south-down  and  Norfolk ;  and,  3,  the  long' 
vfooUed  breed,  as  the  Leicestershire  sheep.    It  is  not  certain  what  was  the  original  stock. 

1837.  The  quality  of  the  mutton  varies  much  in  the  different  breeds.  In  the  Targe,  long- 
haired sheep  it  is  coarse-grained,  but  disposed  to  be  fat.  In  the  smaller,  and  short- 
woolled  breed,  the  flesh  is  closest  grained  and  highest  flavoured ;  but  the  quality  of  the 
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flesh  is  probably  most  aflbcted  by  that  of  the  food  upon  which  the  flocks  are  fed.  Those 
which  range  over  the  mountainoas  districts  of  Wales  and  Scotland,  or  the  chalk  downs 
of  England,  and  feed  upon  the  wiki  herbage,  possess  a  flavour  very  superior  to  those 
kept  in  rich  pastures  and  on  marsh  land.  The  Welsh  mutton  is  particularly  small  and 
lean,  but  of  the  finest  flaTour,  and  the  sooth-down  mutton  is  also  excellent.  Marsh-fed 
mutton  often  becomes  extremely  fat,  but  the  meat  has  a  rank  taste.  Turnips,  hay, 
chafl^,  bran,  com,  and  other  vegetables,  as  likewise  oil-cake  and  grains,  are  employed 
for  fattening  sheep  for  the  market ;  but  such  mutton  is  never  so  good  as  that  produced 
where  the  animals  can  range  in  freedom.  It  is  to  be  observed  that  the  management 
favourable  for  cultivating  long  wool  is  unfavourable  for  the  production  of  floe  mutton. 

1838.  MuUoHt  as  food,  is  considered  as  highly  nutritious,  light,  and  easy  of  digestion ; 
but  tup  mutton f  or  the  flesh  of  the  ram,  has  a  strong,  disagreeable  flavour,  and  is  usoally 
veiy  tough.  Ewe  mMUon  is  good  if  under  two  years  old ;  but  aAer  that,  when  the  ewes 
are  called  crones,  the  mutton  becomes  coarse  and  tough.  The  mutton  of  the  weider  is 
the  most  esteemed.  In  sheep,  more  than  in  any  other  animal,  the  meat  improves  in  a 
certain  advanced  period  of  its  life.  It  is  in  perfection  at  five  years  old,  and  is  not  so 
good  younger.  It  is  then  sapid,  full-flavoured,  and  firm,  without  being  tough,  and  the 
fat  has  become  hard.  At  three  years  old,  as  commonly  procured  from  the  butcher,  it 
is  well  tasted,  but  is  by  no  means  comparable  to  that  at  five  years.  Mutton  younger 
than  three  years  is  deficient  in  flavour,  and  is  pale  in  colour.  Meat  which  is  half  mut- 
ton and  half  lamb  is  very  unpalatable.  Mr.  Ude  says,  "  Always  choose  mutton  of  a 
dark  colour,  and  marble-like."  The  hind  quarter,  or  the  leg,  when  intended  for  roast- 
ing, is  generally  hung  up  in  winter  for  several  weeks,  with  the  view  of  making  it  more 
tender,  or  in  summer  as  long  as  it  can  be  kept  without  a  taint.  By  this  a  dark  colour 
is  induced. 

18S9.  Sheep  are  KaUe  to  wwy  diMorcj,  bat  noDc  of  these  u  to  Htal  at  what  ii  named  the  rot,  which  oAem 
carries  off  immenae  nuoiben,  and  it  mppoaed  to  be  produced  by  the  wetoeia  of  the  aoil  on  which  thej  feed. 
rhe  matton  of  each  eheep  as  die  of  thia  diseaie  ia  nnfit  for  fnoj. 

1840.  In  EugUmd^  the  worktMg  ciaseee  often  prefer  very  fot  aiwltoa,  which  they  cook  with  Tegetablea,  ]pnr- 
tieularly  potatoes  ;  but  this  is  pertainlj  not  so  wholesome  and  nutritious  as  meat  somewhat  leaner,  and  it  ia 
aeldom  or  nerer  brought  to  the  tables  of  the  affluent. 

1841.  Lamb,  as  food,  is  milder,  more  tender,  and  less  exciting  than  mutton.  Lambs 
are  sometimes  fatted  on  grass  for  the  butcher,  and  sometimes  reared  by  suckling,  or  by 
hand,  on  milk.  Those  which  are  suckled  by  the  mothers,  and  fattened  in  houses,  and 
hence  called  house  lamb,  are  the  earliest  in  the  spring  season,  beginning  to  be  ready  in 
December,  and  continuing  till  February,  before  the  natural  lambing  season  commences ; 
but  in  great  towns  it  may  be  had  almost  all  the  year  round.  The  Dorsetshire  breed  of 
sheep  has  the  peculiar  property  of  producing  lambs  at  almost  any  period  of  the  year, 
and  they  are  particularly  valued  fur  supplying  the  London  market,  throogh  the  year, 
with  house  lamb.  If  lambs  are  allowed  to  be  suckled  by  their  mothers  for  six  months, 
or  a  little  more  (and  it  is  the  same  thing  with  veal),  the  flesh  becomes  more  nourishing 
and  digestible  than  if  they  are  weaned  at  two  months,  as  they  generally  are.  As  in  all 
similar  cases,  great  attention  to  cleanliness,  and  to  giving  plenty  of  nourishing  food, 
are  found  to  efiect  the  objects  of  rearing  most  expeditiously  and  completely. 

1842.  TKe  grass-fed  lamb  comes  next  in  season,  in  April  and  May,  and  continues  till 
Christmas. 

1843.  It  is  sometimes  the  practice  of  farmers  to  manage  the  ewes  so  that  they  may  pro- 
duce lambs  almost  at  any  time  of  the  year,  long  before  the  natural  season,  and  as  early 
as  Septeml)er  and  October ;  and,  by  keeping  them  in  cold  or  hilly  pastures,  retard  their 
lambing  until  November  and  December. 

1844.  A  epeeies  of  eheep  u  common  in  Asia  Minor,  as  at  Aleppo,  and  likewise  io  the  south  of  Africa,  remark- 
nUe  for  their  Urge  and  fat  toih.  This  part  of  the  animals  in  these  countries  consists  almost  entirely  of  a  maaa 
of  sobatance  between  fat  and  marrow,  which  is  used  in  cooking,  and  often  instead  of  butter.  One  of  these 
tails  will  often  weigh  from  twenty  to  fifty  pounds ;  and  when  ihoy  are  very  large,  it  is  customaty  to  fix  a  piece 
of  thin  board  beneath  to  carnr  the  tail,  and  prevent  injury  to  it, 'as  the  under  side  is  not  covered  with  thick 
wool  like  the  upper.    Some  nave  even  little  care  which  they  fix  to  the  aheep  to  lay  their  esonnous  taila  upon. 

SicT.  IV. — BwiNs  OR  BOO  {Sus  scTofa,  Liun.). 

1845.  Tlu  svfine,  pig,  or  hog  is  one  of  the  most  useful  of  all  the  domestic  quadrupeds,  and 
its  flesh  forms  the  chief  animal  food  among  the  labouring  classes.  The  wild  hog,  or 
hoar,  is  about  the  same  size  as  the  domesticated  breeds,  but  is  distinguished  by  its  fero- 
city and  the  superior  length  of  his  tusks,  which  form  very  dangerous  weapons.  Hunt- 
ing the  wild  boar  is  still  an  amusement  on  the  Continent,  as  it  was  with  our  ancestors. 

1846.  All  our  domesticated  breeds  are  derived  from  the  original  stock  of  the  wild  boar, 
which  still  exists  in  the  forests  of  Germany  and  other  parts  of  Europe,  and  was  formerly 
common  in  Britain,  though  now  extinct.  Tame  hogs  are  found  in  most  countries, 
except  where  the  cold  is  very  severe. 

1847.  We  have  severtU  varieties  of  the  hog,  produced  by  crossing  onr  indigenous  breed 
with  foreign  ones,  as  the  Chinese,  black  African,  the  Spanish,  and  the  Portuguese,  which 
have  improved  our  own,  by  giving  them  greater  delicacy  of  flesh  and  aptitude  to  fatten. 
The  greatest  improfement  in  pork  has  been  received  from  crosses  with  the  southern 
stock,  or  with  the  wild  boar  of  the  Continent. 
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The  fat  of  the  hog  differs  from  that  of  every  other  quadruped,  not  only  in  its  consist- 
enoe  and  quality,  but  in  its  mode  of  distribution  over  the  animal's  l»ody ;  the  fat  of 
those  animals  that  have  no  suet,  as  the  dog  and  the  horse,  is  equally  mixed  with  the 
flesh ;  but  the  fat  of  the  hog  covers  the  animal  nearly  all  over,  and  forms  a  thick  and 
continuous  layer  between  the  flesh  and  the  skin. 

1848.  The  wdl-krufum  culinary  division  of  swine' a  JUsh  is  into  roasting  pig,  pork,  fresh 
and  pickled,  bacon,  and  ham ;  and  hogs  are  generaUy  fed  and  killed  with  a  view  of  being 
chiefly  employed  in  one  or  other  of  these  ways.  The  large  breeds  answer  best  for 
bacon  hogs,  producing  the  finest  flitches,  and  the  smaller  for  fresh  or  pickled  pork. 

1849.  Sufine  have  different  names  according  to  the  age  ai  which  they  are  sold  to  the 
butcher.  They  are  called  pigs  when  a  few  weeks  old,  and  these  are  commonly  roasted 
whole.  Porkers  are  of  the  age  of  five  or  six  months,  and  are  used  as  fresh  or  as  pickled 
pork,  and  not  made  into  bacon.  Full-grown  hogs,  named  bacon  hogs,  are  from  eighteen 
months  to  two  years  old,  and  are  converted  into  ham  and  bacon.  For  the  manner  of 
preparing  these,  see  "  Preservation  of  Food." 

1850.  The  flesh  of  the  hog  has  been  variously  esteemed  among  diflferent  nations.  It 
was  highly  valued  in  ancient  Rome,  but  is  held  in  abhorrence  by  the  Jew  and  the  Turk. 
In  hot  climates  its  flesh  is  not  good ;  and  the  animal  being  there  subject  to  scrofula  and 
leprous  disorders,  and  from  its  habits  generally  considered  as  an  emblem  of  filth,  sloth, 
and  gluttony,  it  has  been  reckoned  unclean  ;  and  this  will  account  for  its  proscription 
by  the  legislators  of  the  East.  But  no  other  animal  afibrds  a  larger  series  of  savoury 
viands  to  the  table  of  the  European  Christian.  Every  part  comes  into  use.  Of  the 
backbone  are  made  the  chine  and  the  griskin ;  the  thinner  portions  of  the  ribs  form  the 
spare-rib ;  the  sides  make  the  flitch ;  the  hind  legs  the  ham  and  the  hock ;  the  neck 
and  collar  make  brawn ;  of  the  shoulders  are  made  gammons  and  bladebones  ;  the  sides 
of  the  head  are  called  cheeks ;  the  tongue  is  pickled,  and  the  ears  are  made  into  souse ; 
of  the  heart,  the  liver,  and  lights,  with  morsels  from  the  throat,  are  made  the  harslet 
or  fry ;  of  the  spare  lean  parts  are  made  sausages  ;  the  larger  intestines,  stuffed  with 
grits,  mixed  with  the  blood,  make  black  puddings ;  the  smaller  intestines  make  chitter- 
lings ;  and  the  feet  of  the  sucking-pig  furnish  the  petitoes. 

The  flesh  of  the  wild  boar  is  of  a  higher  flavour  than  that  of  the  domestic  hog,  and 
was  formerly  very  much  esteemed  when  existing  in  this  island.  The  boar's  head  was 
considered  as  a  great  delicacy ;  and  the  finest  Westphalia  hams  are  still  made  from  the 
wild  boar. 

1851.  Pork  and  bacon,  like  other  kinds  of  meal,  vary  according  to  sex,  age,  and  feeding. 
The  flesh  of  the  sow  is  strong,  and  makes  bad  bacon ;  it  is  the  flesh  of  the  male  that  is 
in  common  use  for  the  best  pork.  Pork,  in  general,  is  a  very  savoury  food,  and  is  much 
relished  in  England,  though  not  among  our  northern  neighbours.  It  is,  however,'.with 
some  persons,  not  very  easy  of  digestion,  although  others  digest  it  readily ;  and  it  is, 
upon  the  whole,  not  the  most  wholesome  food.  Although  for  bacon  a  great  deal  of  fat 
may  do,  and  even  be  preferred  by  some,  yet  for  roast  pork  the  fat  should  never  exceed 
a  certain  proportion,  and  there  should  always  be  a  considerable  quantity  of  lean.  In 
very  fat  pork,  the  little  lean  there  may  be  is  of  a  greasy  quality  and  insipid  flavour.  Ba- 
con is  nutritive  and  easily  digested  by  robust,  labouring  people ;  but  it  excites  much 
thirst  if  eaten  in  quantity,  and  is  probably  too  much  used  in  England.  The  hog  differs 
from  all  other  land  animals,  with  respect  to  the  adipose  substance,  or  fat :  some  bacon 
consists  almost  entirely  of  fat,  and  would  demand  the  addition  of  much  vegetable 
aliment  to  form  wholesome  food. 

1852.  No  animal  is  more  affected,  as  to  the  wholesomeness  of  its  flesh,  by  the  mode  of 
keeping  than  the  hog.  It  is  naturally  indolent  and  filthy  in  its  habils ;  yet,  perhaps,  no 
domestic  animals  are  more  pleased  with  a  t^lean  and  comfortable  sty,  and  on  none  is 
the  advantage  of  cleanliness  more  obvious  in  making  them  thrive.  The  kind  of  food 
given  to  swine  has  a  very  great  influence  on  the  quality  of  the  flesh.  Skimmed  milk 
and  peas,  oats  and  barley  meal,  rank  first  in  excellence  as  food  for  making  delicate  pork. 
Milk  will  fatten  pigs  entirely  without  the  addition  of  any  other  substance :  a  practice 
sometimes  followed  in  the  dairies ;  and  milk-fed  pork  is  the  most  delicate  of  any.  Corn- 
fed  pork  is  next  in  value ;  peas,  oats,  and  barley  being  the  best  adapted  grain.  Pork 
fed  on  beans  is  hard  and  ill-flavoured ;  that  which  is  fed  entirely  on  grains  has  the  fat 
spongy ;  fermented  grains  and  the  must  of  cider  render  the  hogs  bloated,  and  liable  to  fits 
of  the  gout,  from  being  kept  in  a  state  of  constant  intoxication.  Potatoes  make  a  light, 
insipid  flesh ;  hence  the  Irish  pork  and  bacon  is  inferior  to  the  English,  and  the  market 
price  is  in  proportion.  Oil-cakes  make  a  flesh  little  better  than  carrion  ;  and  butchers* 
offal  causes  the  flesh  to  he  full  of  gravy,  but  to  have  a  disgusting  strong  taste  and  smell. 
For  bacon  and  flitches,  the  hogs  are  fattened  on  purpose,  and  then  their  food  will  depend 
on  the  circumstances  of  their  owners.  In  breweries  and  distilleries,  grains,  and  in 
dairies,  buttermilk,  form  the  chief  part  of  their  food :  with  farmers,  the  food  is  turnips, 
potatoes,  grains,  and  whatever  happens  to  be  the  produce  of  the  farm.  Compared  with 
the  general  consumption  of  pork,  the  real  dairy-fed  meat  bears  a  very  small  proportion, 
and  the  sale  of  it  in  the  metropolis  is  in  very  few  hands,  and  always  commands  a  supe- 
rior price. 
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Round  the  forests  in  England  it  is  the  custom  to  driTe  the  pigs  in  at  the  prc^r 
season,  that  they  may  feed  on  acorns  and  various  kernels  which  fall  from  the  trees.  -  It 
is  said  that  the  Westphalia  hams  owe  much  of  their  excellence  to  a  similar  practice. 
The  astringent  property  of  acorns  may,  perhaps,  harden  the  flesh,  and  communicate  a 
peculiar  flavour. 

1863.  Of  all  animal  food,  park  taktt  salt  he$t^  and  Reserves  best:  hence  its  great  nse 
in  naval  stores.  A  smaller  quantity  of  salt  will  keep  it  than  any  other  meat ;  it  acquires 
saltness  more  slowly  than  any  other ;  and  with  the  same  degree  of  saltness  it  remains 
succulent  and  sapid. 

1854.  TV  kof  it  «  very  fmUfic  mmmalt  and  of  very  rajrid  grvmih^  eooMquentlx  no  other  utiel«  tft  flock 
prorisioa  can  be  raited  and  prepiured  for  market  ao  0000  and  at  ao  little  ezpenoe  aa  poik :  in  oonaeQaeafee,  it 
niiat  be  BiatehaUx  inetnuneutal  in  the  production  of  plenty,  and  in  raetraining  the  ezoriataat  price  ot  the  llraC 
neoeeeariee. 

A  remarkable  inetance  of  the  fecundity  of  these  animalt  occurred  in  thie  countnr  lately.  A  aow  beloonnf 
to  Mr.  Thomaa  Rishdale,  Kegworth,  Leioeeterthire,  had  prodnoed  in  the  year  17V7  three  hundred  and  nfty- 
five  yooagr  oneo  in  twenty  litter*. 

Leiceeterehire,  NorthampConehire,  and  Hampahire  are  famona  for  hoga,  which  aeeau  owing  to  their  beinc 
clayey  coontiea,  where  mnch  peaa  and  beau  are  eown.  The  Western  piga,  chiefly  of  Bens,  Ozfoixl,  and 
Bucks,  make  eiccellent  bacoo  slxkI  hams ;  but  the  pork  of  Essex,  SofFoUL,  and  Norfolk  la  smallest,  and  mnat 
delicate  for  roosting,  ftc.  The  demand  for  porkers  in  London,  which  is  very  great,  and  0ontxnQed  Uinmghoat 
the  year,  is  chiefly  supplied  from  the  dairies  within  reach  of  the  metropolis ;  but  the  winter  months  ars  the 
pzineipal  for  porii  or  pig  meat.    Swine  for  pork  are  killed  at  from  six  to  twelve  months  old. 

1865.  Thi$  animal  aforda  a  preparation  called  brawny  that  cannot  be  made  from  any 
other.  It  consists  chiefly  of  the  adipose  membrane,  or  that  which  contains  the  fat« 
ToUed  up  and  closely  compressed,  so  that  much  of  the  oil  is  squeezed  out,  whilo  the 
cellular  texture  remains  so  closely  united  as  to  form  a  semi>transparent  substance.  It 
is  very  nutritive  for  those  persons  whose  stomachs  can  dissolve  it. 

1856.  Sucking  pig»  are  killed  when  about  three  weeks  old.  They  are  fattened  with 
milk  and  whey,  with  the  addition  of  barley  meal.  By  some  persons  their  flesh  is  con- 
sidered as  a  great  delicacy ;  by  others  it  is  found  to  bis  too  luscious ;  it  is  very  nutritive, 
but  not  so  readily  dissolved  in  the  stomach  as  might  be  supposed.  They  may  be  had  in 
London  all  the  year  round,  but  are  not  reckoned  wholesome  in  hot  weather. 

Sect.  V. — ^Dkbk  {Cermu,  Linn.). 

1867.  The  old  huntsmen  called  the  flesh  of  every  animal  that  was  hunted  venitan  ; 
but  with  us  this  term  Ib  restricted  to  animals  of  the  deer  kind. 

In  the  hunter  state  of  society,  men  chiefly  subsisted  on  the  produce  of  the  chase ; 
they  lived  mnch  upon  venison,  which  is  certainly  not  only  a  delicious,  but  a  nutritive 
and  wholesome  food.  Fallow  deer  is,  upon  the  whole,  the  best,  though  the  flesh  of  the 
wild  stag  is  the  highest  flavoured,  and  veiy  palatable  in  autumn,  when  it  is  in  its  most 
perfect  state. 

1868.  There  are  three  species  of  deer  in  this  country :  the  stag,  the  roe,  and  the  fallow 
or  common  deer. 

1869.  7%e«^a^,  or  r<i(2efr(Cmn(«£/ep^,  Linn.),  is  the  largest  of  our  deer  tribe.  It 
is  found  in  nearly  all  the  temperate  countries  of  Europe,  particularly  the  woody  parts  of 
Germany ;  it  is  also  met  with  in  Asia  and  North  America,  but  attains  its  largest  size  in 
Siberia.  From  the  branchiness  of  its  horns,  which  are  divided  into  many  round  and 
sharp-pointed  processes,  the  elegance  of  its  form  and  movements,  and  the  strength  of 
its  Umbs,  it  may  be  regarded  as  one  of  the  principal  embellishments  of  the  forest.  This 
animal,  the  colour  of  which  is  a  strong  reddish  brown,  is  supposed  to  have  been  intro- 
duced into  England  from  France ;  and  the  hunting  of  the  stag  was  formerly  a  favourite 
diversion  with  royalty  and  the  nobles ;  but,  being  of  a  nature  sometimes  extremely 
fierce,  it  has  latterly  been  made  to  give  way  to  the  fallow  deer,  much  more  gentle  in  its 
manners,  and  more  valuable  as  food.  At  present  it  is  rarely  to  be  found  in  England ; 
but  in  the  Highlands  of  Scotland  it  yet  exists  in  its  original  wild  state.  A  stag  of  five 
years  old  is  called  a  hart;  the  females  are  termed  hinds;  and  the  young  ones  are/ai0n#. 
Tills  species  is  considered  by  some  as  afibrding  the  most  sapid  venison ;  but  it  is  usually 
lean,  and  rather  tough. 

1860.  The  fallow  deer  (C.  Dama,  Linn.)  is  smaller  than  the  stag,  and  it  has  great  ele- 
gance, connected  with  a  much  more  tractable  disposition.  It  abounds  in  almost  aU 
parts  of  Europe,  except  in  the  cold  regions  of  the  North,  where  its  place  is  supplied  by 
the  reindeer. 

It  is  said  to  have  been  first  introduced  into  Scotland  by  King  James  I.,  out  of  Norway, 
and  afterward  placed  in  his  chases  of  Enfield  and  Epping.  It  is  scarcely  seen  in  France 
and  Germany,  and  has  never  been  known  to  exist  in  America.  In  Spam  these  deer  are 
extremely  large ;  and  they  are  met  with  in  Greece  and  China ;  but  in  every  country, 
except  our  own,  they  are  in  a  state  of  natural  wildness. 

The  fallow  deer,  so  called  from  an  early  word,  /o/oir,  to  be  pale,  is  the  species  gener- 
ally seen  in  our  parks,  where  they  are  confined ;  but  some  have  kept  them  in  a  small 
yard  with  a  shed,  and  fattened  them  in  the  same  manner  as  cattle  for  their  venison. 
There  are  several  varieties,  as  the  Spanish  deer,  the  mottled  deer,  and  the  Virginian 
deer.  The  fallow  deer  is  distinguished  by  having  the  horns  dilated  into  a  broad,  flat, 
subdivided  expanse  at  the  upper  parta. 
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The  huek  of  the  fallow  deer  may  be  killed  at  six  years  old,  but  is  better  at  eight  years 
of  age.  The  female,  in  general,  being  naturally  more  tender,  and  getting  tough  rather 
than  mellowing  by  age,  is  sooner  in  perfection. 

1861.  The  males  of  the  deer  tribe  are  in  highest  season  from  the  middle  of  June  to 
the  middle  of  September,  after  which  they  become  thin  and  exhausted.  Buck  venison 
is  preferred  as  the  choicest  meat,  and  the  haunch  as  the  finest  joint.  Does  which  have 
had  no  kid,  or  soon  deprived  of  it,  are  in  season  from  the  middle  of  November  to  the 
middle  of  Februaiy.  Venison  is  more  sapid  than  any  butcher's  meat,  and  is  considered 
as  very  digestible.    Its  grain  resembles  most  that  of  mutton,  but  its  taste  is  different. 

1662.  The  roe  deer  (C.  CapreoluSf  Linn.)  is  the  smallest  of  the  deer  tribe  that  are 
natives  of  Europe.  It  is  generally  of  a  reddish-brown  colour,  and  differs  in  character 
from  the  stag  and  fallow  deer.  Instead  of  herding  together,  they  go  in  separate  families. 
It  is  never  tamed,  and  is  to  be  found  at  present  only  in  a  few  districts  of  the  Highlands, 
delighting  in  vales,  as  the  fallow  deer  does  in  plains.  Venison  of  the  roe  buck  is  excel- 
lent when  the  animal  is  in  good  order,  but  otherwise  it  is  but  indifferent  and  lean :  after 
two  years  of  age,  that  of  the  males  is  tough. 

1863.  The  moose  deer,  or  elk,  of  Northern  Europe  and  America  (Cervus  AJses,  Linn.), 
affords  a  venison  that  is  extremely  sweet  and  nourishing.  The  Indians  say  they  can 
travel  three  times  farther  after  a  meal  of  moose  than  of  any  other  animal  food.  The 
tongue  is  excellent,  and  the  nose  is  considered  as  the  greatest  delicacy  in  Canada.  It 
is  the  largest  of  the  deer  tribe. 

1864.  The  reindeer  constitutes  the  chief  wealth  of  the  Laplanders,  and  supplies  that 
simple  and  harmless  people  with  many  of  the  chief  conveniences  of  life.  Its  flesh  is 
excellent. 

1809.  Tk»  honu  of  the  d**r  tribe  ara  of  th«  astare  of  bone,  conUining  a  lam  qaantity  of  galatin,  wliich 
amy  be  extracted  br  boiling,  aa  ia  done  in  making  hartshorn  jelly ;  and  they  differ  in  this  reapect  from  the 
homa  of  the  ok  and  aheep,  which  conaist  moatly  of  albumen,  anu  can  onl^  be  aoftened,  but  not  diaeolved,  by 
water.  The  homa  of  the  deer  are  caat  off  annually ;  a  natuntl  joint  forming  at  their  base,  between  them  and 
the  booea  of  the  aeull,  with  which  they  are  connected.  They  are  afterward  reprocfiiced,  and,  while  young, 
are  covered  with  a  akin,  aerving  as  a  perioateom,  which  the  animal  ruba  off  when  the  new  horna  have  attain- 
ed their  proper  aixe. 

Section  VL—- ooat  {Capra  Hircus,  Linn.). 

1866.  The  wild  goat — the  supposed  original  of  our  domestic  species — ^inhabits  the  mount- 
ains of  Persia  and  the  Caucasus.  In  its  domestic  state  it  is  found  in  almost  every  part 
of  the  world,  bearing  the  extremes  of  heat  and  cold,  but  differing  in  form  according  to 
circumstances.  It  is  a  hardy,  active,  and  sprightly  animal,  possessed  of  more  dexterity 
than  the  sheep.  Unlike  the  sheep,  the  goat  approaches  man,  is  easily  tamed  and  famil- 
iarized, and  is  capable  of  a  considerable  degree  of  attachment ;  but  he  prefers  a  wander- 
ing life,  aiid  to  climb  and  sleep  among  rocky  eminences.  He  is  easily  nourished,  as  he 
eats  almost  every  plant,  and  is  injured  by  few ;  but  he  does  infinite  harm  to  crops  and 
young  plantations  by  feeding  on  the  shoots.  The  flesh,  tallow,  hair,  skin,  and  milk  are 
all  viduable. 

1867.  The  domestic  goat  was  anciently  held  in  much  estimaiion  as  food ;  and  in  modern 
times,  in  districts  where  the  animal  is  common,  the  haunches  are  frequently  salted  and 
dried,  serving  instead  of  bacon.  The  Welsh  call  it  hung  venison,  to  which  it  is  little 
inferior.  Tl^  meat  of  the  wedder  goat  is  best ;  and,  under  the  name  of  rock  venison,  is 
supposed  to  be  little  inferior  to  the  flesh  of  deer.  It  is  reckoned  peculiarly  nutritious  in 
soup.  In  the  West  Indies  the  flesh  of  both  of  the  ewe  and  the  wedder  goat  is  accounted 
as  good  as  mutton ;  and  Sir  John  Sinclair  remarks  that,  both  on  account  of  the  milk 
it  produces,  and  its  flesh  and  skin,  it  is  a  pity  that  the  West  Indian  goat  is  not  more  at- 
tended to  in  this  country.  The  flesh  of  the  kid  is  a  delicacy  everywhere,  though  not 
very  sapid ;  in  the  East  Indies  it  is  preferred  to  lamb.  7^  suet  is  whiter  than  that  of 
the  ox,  and  is  preferable  for  candles.  The  skin  is  employed  for  various  kinds  of  leather ; 
and  that  of  the  kid  is  well  known  in  gloves.  The  milk  is  abundant,  and  considered  as 
more  wholesome  than  that  of  any  other  animal ;  when  mixed  with  cows'  milk  it  makes 
excellent  cheese.  The  goat  is  very  prolific,  bringing  forth  frequently  two  kids  at  a  time, 
and  often  twice  in  a  year.  Formerly  they  were  very  plentiful  in  Wales,  but  they  have 
given  place  to  a  small  breed  of  sheep  which  are  more  profitable ;  at  present  very  few 
goats  are  to  be  seen  there.  As  an  article  of  food,  of  course,  the  flesh  of  this  animal  is 
now  rare  in  Britain. 

1868.  The  chamois  very  much  resembles  the  goat,  and  is  one  of  the  wildest  and  most 
timid  of  animals.  Hunting  it  in  the  mountains  of  Switzerland  is  often  a  toilsome  and 
dangerous  employment ;  but  its  flesh  is  considered  as  good  food,  and  a  large  one  will 
weigh  from  fifty  to  seventy  pounds.  The  Swiss  salt  and  smoke  the  flesh ;  and  the  use 
of  the  skin  is  well  known. 

Sbction  VII. — iLABWT  {Lcpus  Cuniculus,  Linn.). 

1869.  The  rabbit  is  an  inhabitant  of  most  temperate  climates,  but  does  not  reach  quite 
80  far  north  as  the  hare. 

1870.  The  loild  rabbit  is  a  native  of  this  island,  and  is  found  in  great  numbers,  barrow- 
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ing  in  dry,  sandy  soils,  particularly  if  the  situations  be  hilly  or  the  ground  irregular, 
such  as  the  sandy  districts  of  Norfolk  and  Cambridgeshire.  Enclosures,  called  irofTflU, 
are  frequently  made  in  favourable  spots  of  this  kind,  some  of  which  extend  to  3000  acres. 
Rabbits,  not  being  swift-footed  animals,  are  taken  by  nets,  traps,  ferrets,  and  dogs.  The 
common  wild  rabbit  is  of  a  gray  colour,  and  is  the  best  for  the  purpose  of  food  ;  its  skin 
is  valuable,  as  the  pelt  is  a  material  for  hats ;  but  another  variety  has  been  lately  intro- 
duced, the  »Uver  gray,  the  skin  of  which  is  more  valuable,  and  is  dressed  as  fur ;  the 
colour  of  this  is  a  black  ground  thickly  interspersed  with  single  gray  hairs :  a  great  num- 
ber of  them  are  exported  to  China. 

1871.  Tame  rabbitM  are  also  reared  in  hutches  or  boxes  placed  in  apartments  or  sheds. 
They  are  easily  fattened  upon  the  same  food  as  is  given  to  cattle  and  sheep — ^roots,  good 
green  vegetables,  hay,  dorn,  and  peas. 

1872.  The  flesh  of  the  rabbit  differs  somewhat  according  to  its  wild  or  domesticated 
state.  There  is  some  difference  of  opinion  as  to  which  is  preferable.  The  wild  rabbit 
has  more  flavour ;  but  some  prefer  the  tame  one  as  whiter  and  more  delicate.  Wild 
rabbits  are  procurable  young  and  in  good  condition  only  at  particular  seasons,  as  from 
the  end  of  October  to  the  beginning  of  January ;  bat  tame  ones  may  be  always  bred  in 
a  state  fit  for  the  table.  The  latter  are  in  greatest  perfection  when  three  months  old ; 
but,  if  well  fed,  will  not  be  too  old  at  eighteen  months.  The  flesh  of  rabbits  is  in- 
clined to  be  dry ;  but  feeding  them  partly  on  green  vegetables  makes  it  more  juicy. 
They  become  larger  and  fatter  in  the  tame  than  in  the  wild  state ;  but  it  is  not  desirable 
to  have  them  as  fat  as  they  can  be  made.  Some  that  have  been  fed  in  coops  have  been 
known  to  exceed  a  dozen  pounds  in  weight.    When  very  old  they  are  tough,  like  the  hare. 

1873.  There  are  several  varieties  of  tame  rabbits. — ^The  large  white  and  yellow,  and 
white  variety,  have  the  whitest  and  most  delicate  flesh,  and,  when  cooked  in  the  same 
way,  sometimes  rival  the  turkey.  There  is  also  a  large  variety  of  the  hare  colour, 
the  flesh  of  which  is  high-flavoured,  and  more  savory  than  that  of  the  common  rab- 
bit ;  and  it  makes  a  good  dish  cooked  like  the  hare,  which,  at  six  or  eight  months  old,  it 
nearly  equals  in  size.    All  these  are  to  be  had  of  the  London  dealers  and  poultry-men. 

Rabbits  may  be  easily  bred  in  a  small  artificial  warren  where  the  ground  is  extremely 
dry  and  well  drained  by  a  ditch  all  round  it,  and  having  banks  raised  for  the  rabbits  to 
burrow  in.  Food  roust  be  provided  as  when  bred  m  hutches.  They  are  more  prolific 
in  their  domesticated  than  in  their  wild  and  exposed  state. 

1874.  The  skinst  besides  being  saleable,  are  useful  in  a  family  for  lining  night-gowns, 
and  other  domestic  purposes. 

Sect.  VIII. — ^hari  {Lejnts  Timidust  Linn.)- 

1875.  The  common  hare  is  found  over  the  whole  of  Europe,  and  in  almost  the  whole  of 
Asia,  in  North  America,  and  even  in  Chili.  In  the  polar  regions  it  becomes  white  in 
the  beginning  of  winter.  It  is  usually  a  wild  animal,  and  is  taken  by  hunting  in  various 
modes ;  hence  the  price  of  the  hare  is  much  greater  than  that  of  the  rabbit.  It  is  sel- 
dom domesticated,  though  it  is  capable  of  being  made  extremely  tame,  and  is  then  a  re- 
markably playful  animal.  An  attempt  has  been  made  to  breed  hares  in  warrens,  like 
rabbits ;  and  some  are  of  opinion  that  this  might  be  practicable  in  certain  dry  situations ; 
but  confinement  always  injures  their  flavour :  those  which  live  in  mountains  are  superi- 
or to  those  which  are  found  in  low  grounds.  They  do  not  burrow  under  ground,  like 
rabbits,  but  make  a  slight  depression,  called  their /orm,  in  which  they  rest :  its  quick- 
ness of  sight  and  hearing,  and  its  timidity,  are  well  known. 

1876.  Its  flesh  is  considered  in  many  respects  superior  to  that  of  the  rabbit,  being  much 
more  savoury,  and  of  a  higher  flavour;  it  is,  however,  a  dry  kind  of  animal  food,  and  re- 
quires much  gravy,  stufling,  &c.,  and  this  natural  dryness  is  too  often  unnecessarily  in- 
creased by  the  common  practice  of  soaking  it  in  water  for  some  time  before  it  is  dress- 
ed, which  deprives  it  of  its  juices.  It  is  not  fit  for  table  immediately  after  being  killed ; 
but  requires  to  hang  up  for  some  days  to  make  the  flesh  tender.  An  old  hare  is  exces- 
sively tough,  and  scarcely  fit  for  stewing.  It  is  less  digestible  than  the  flesh  of  the  rab- 
bit, and  should  not  be  eaten  by  dyspeptics.  Ude  directs,  in  order  to  ascertain  whether 
a  hare  is  young,  *'  to  feel  the  first  joint  of  the  fore  claw :  if  you  find  a  small  nut,  the  an- 
imal is  still  young ;  should  this  nut  have  disappeared,  turn  the  claw  sideways,  and  if  the 
joint  cracks,  that  is  a  sign  of  its  being  still  tender.*'  Dolby  says,  "  if  the  ears  feel  ten- 
der nnd  pliable,  and  the  claws  smooth  and  sharp,  the  hare  is  young." 

1877.  Hares  are  reckoned  game,  and  the  game  laws,  which  formerly  were  the  source  of 
much  incentive  to  vice,  were  the  remnant  of  the  ancient  forest  laws,  under  which  the 
killing  one  of  the  king^s  deer  was  a  capital  crime. 

Thete  lawt  declared  what  birds  and  beaata  ihoald  be  called  game,  and  prohibited  every  one  not  dal^  qTia)i< 
fied  by  birth  or  estate  from  killing  any  of  them.  By  a  etatate  paaeed  in  1631,  the  old  ijrstem  wu  cf-naiderabiT' 
modified.  Tlie  whole  of  the  farmer  pmrieions  reipecting-  qualification  by  estate  or  birth  were  removed  :  and 
any  person  obtaining  a  certificate  is  now  enaiiled  to  kill  game  either  npon  his  own  land  or  on  the  land  of  any 
other  person  with  his  permission.  The  sale  of  game  is,  under  certain  restrictions,  Irgaliied  ;  and  being  deem- 
ed an  article  of  legal  traffic,  summary  means  are  prorided  for  protecting  it  from  trespasses.  Poaching  in  tha 
night-time  still  remains  punishable  by  impiisonttent  for  the  first  two  offences,  and  by  imprisonment  or  true- 
portation  for  the  thiid. 
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Tha  word  gmme  incladei  baiM,  pheMaata,  pwtridgM,  ktoqm,  be«fh  or  moor  gma*,  Uaek  gmme,  mad  boa- 
tanis ;  ftod  the  periods  dariof  which  the  different  epcciei  of  giune  tamj  not  be  killed  ero  thoae  of  the  breediaf 
and  rearing  eeaBona  of  the  diffiorent  epeciet;  penaltiei  are  impoeed  apon  pereone  laytoff  poteon  for  game,  or 
deatroytng  the  eggs  of  an/  hint  of  game,  or  of  an/  ewan,  wild  dack,  teal,  or  widgeon,  or  knowingly  haying  paa> 
lion  thereof. 


CHAPTER  IV. 

MILK,  BVTTCR,  AND  CHBXtK. 
SbCT.  I. — MILK,  AND  THK  TABIBTIKS  OF  POOD  PKBPAIBD  FBOM  IT. 

SuBSBCT.  1. — General  Remarks. 

1878.  The  general  properties  of  milk  are  well  known ;  but  it  will  be  useful  to  describe 
its  chemical  composition,  and  the  various  changes  it  undergoes ;  since  it  is  in  conse- 
quence of  these  that  we  are  enabled  to  prepare  from  it  so  many  articles  of  diet. 

1879.  Milk  is^dtained  only  from  the  cIoms  of  animaU  coiled  Mammalia^  and  is  intended 
by  nature  for  the  nourishment  of  their  young.  The  milk  of  each  animal  is  distinguished 
by  some  peculiarities,  but  as  that  of  the  cow  is  by  far  the  most  useful  to  us  in  this  part 
of  the  world,  our  first  observations  will  be  confined  to  that  variety. 

1880.  When  the  milk  of  the  cow  is  taken  axoay  periodically,  the  supply  is  continued  for 
some  time ;  and  hence  the  great  value  of  this  animal  to  man,  who  is  indebted  to  her  for 
three  of  the  most  useful  articles  of  food,  milk,  butter,  and  cheese. 

SuBSBCT.  2. — Properties  of  Coto's  Milk. 

1881.  Milk,  when  just  drawn  from  the  cow^  is  of  a  yellowish  white  colour,  and  is  the 
most  yellow  at  the  beginning  of  the  period  of  lactation.  Its  taste  is  agreeable,  and  rath- 
er saccharine.  The  viscidity  and  specific  gravity  of  milk  are  somewhat  greater  than 
that  of  water ;  but  these  properties  vary  somewhat  in  the  milk  procured  from  diflferent 
individuals.  On  an  average,  the  specific  gravity  of  milk  is  1.036,  water  being  1.  The 
small  cows  of  the  Aldemey  breed  afford  the  richest  milk. 

1882.  On  comparing  the  milk  of  two  cows,  in  order  to  judge  of  their  respective  qualities, 
particular  attention  should  be  paid  to  the  time  that  has  elapsed  since  their  calving,  as 
the  milk  of  the  same  cow  is  adways  thinner  soon  after  that  time  than  it  is  afterward ; 
and  it  gradually  becomes  thicker,  though  less  in  quantity,  in  proportion  to  the  time  that 
has  elapsed  since  the  cow  has  calved. 

1883.  The  milk  that  is  drawn  first  at  one  milking  is  also  thinner  and  of  a  worse  quality 
than  that  obtained  afterward ;  and  the  richness  of  the  milk  continues  to  increase  pro- 
gressively to  the  very  last  drop  that  can  be  obtained  from  the  udder.  It  is  even  said 
that  the  last  mUk  is  at  least  eight  Or  ten  times  richer  than  the  first. 

1884.  Milk  which  is  carried  to  a  considerable  distanccy  so  as  to  be  much  agitated,  and 
cooled  before  it  is  put  into  pans  to  settle  for  cream,  never  throws  up  so  much,  nor  such 
rich  cream,  as  if  the  same  milk  had  been  put  into  pans  directly  after  it  was  milked. 

1885.  When  exposed  to  heat^  milk  boils  at  199°,  water  boiling  at  212°  ;  and  in  the  boiling 
a  curd  or  caseous  matter  is  partly  coagulated,  rising  to  the  surface  in  form  of  a  pellicle 
or  thin  skin;  if  this  be  removed  it  is  soon  succeeded  by  another,  and  the  effect  would 
go  on  till  the  residuum  would  have  a  watery  appearance,  and  be  incapable  of  furnishing 
any  more  such  pellicle.  But  when  milk  is  very  slowly  evaporated  without  boiling,  it 
forms  a  kind  of  thick  extract  of  milk,  which  is  called  franchipane ;  this,  being  mixed  with 
sugar,  almonds,  and  orange  flowers,  constitutes  a  sweetmeat  or  custard. 

1886.  The  quality  of  cow^s  milk  varies  considerably t  likewise^  according  to  the  manner  in 
which  the  cows  are  fed  and  managed.  In  order  to  possess  an  abundant  supply,  it  is  neces- 
sary to  have  recourse  to  a  constant  and  plentiful  feeding  of  the  animals  with  rich,  luxu- 
riant green  food.  Certain  kinds  of  food  affect  the  flavour  and  richness  of  the  milk.  Cab- 
bages and  turnips  impart  their  peculiar  flavour,  and  injure  its  quality ;  and  the  smallest 
quantity  of  wild  garlic,  if  eaten  by  the  cows,  is  discoverable  by  the  taste.  When  fed  on 
grains,  which  is  the  case  frequently  in  large  towns,  cows  give  poor  milk. 

1887.  Description  of  the  spontaneous  changes  which  milk  undergoes. — ^When  milk  is  suf^ 
fered  to  remain  at  rest  for  a  short  time,  it  separates  into  two  parts.  The  cream  rises  to 
the  surface,  a  yellowish-white,  unctuous  fluid,  with  a  peculiarly  rich  taste,  containing 
the  greatest  part  of  the  butter.  After  the  cream  has  separated,  and  is  removed,  what 
remains  is  termed  skimmed  milk :  this  is  much  thinner  than  before,  and  has  a  bluish 
white  colour.  The  milk,  now  deprived  of  the  cream,  if  exposed  for  a  day  or  two  to  a 
temperature  of  from  60°  to  70°,  becomes  a  thick  coagulum,  and  during  this  change  it  is 
found  that  the  milk  has  become  sour ;  an  acid  has  t:^en  formed,  which  has  occasioned 
the  milk  to  separate  into  two  portions,  curd^  called  also  caseous  matter,  and  whey.  The 
acid  which  has  been  generated  and  contained  in  the  whey  is  the  lactic  add.  This  coag- 
ulum, curd,  or  caseous  matter,  however,  when  produced  by  spontaneous  change,  is  nbi 
capable  of  forming  cheese :  for  this  purpose  it  must  be  made  in  a  different  manner. 

SuBSBCT.  Z.-^ArtiJicial  Coagulation  of  Milk, 

1888.  To  produce  the  kind  of  coagulum,  or  curd,  necessary  to  make  cheese,  some  tuhstemea 
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nuui  he  added  to  the  milk  for  that  parpose :  the  material  usually  employed  in  this  coantry 
ia  rennet,  a  liquid  procured  by  boiling  a  portion  of  the  inner  coat  of  the  stomach  of  young 
ruminating  animals,  particularly  that  of  the  calf;  and  it  is  kept  salted  and  cured  for  this 
purpose.  The  effect  produced  by  the  rennet  is  owing  to  some  of  the  gastric  juice  of  the 
calf's  stomach,  which  adhered  to  it,  and  which  is  thought  to  be  somewhat  of  an  acid 
nature.  To  coagulate,  or  turn  the  milk,  as  it  is  called,  into  curds  and  whey,  it  is  heat- 
ed to  about  90®  or  100°  before  the  rennet  is  added.  The  proper  quantity  of  rennet,  and 
the  just  degree  of  heat,  can  only  be  learned  by  a  little  practice.  To  make  rennet,  tlie 
inside  of  the  stomach  of  pigs  will  also  answer,  and  even  the  membrane  that  Lines  the 
inside  of  the  gizzard  of  fowls  and  turkeys;  this  last  makes  the  gaUino  rennet  of  Italy. 
Many  other  substances  will  coagulate  or  turn  milk  besides  rennet — ^vinegar  and  acids 
of  all  kinds ;  and  the  Dutch  employ  muriatic  acid  instead  of  rennet,  which  is  said  to  be 
the  cause  of  the  pungent  relish  for  which  their  cheese  is  remarkable.  Many  astringent 
vegetables  also  have  this  effect ;  likewise  alcohol,  molasses,  gelatin,  and  many  neutral 
salts.  The  Jews  employ  ladies  bed  straw  (^Galium  verum)  to  coagulate  their  milk  in  the 
making  of  cheese,  the  Mosaic  law  forbidding  them  to  mingle  meat  with  milk ;  and  ren- 
net they  consider  as  meat. 

1889.  There  is  a  connitraJble  difference  hettoeen  the  curd  formed  by  the  »pontaneau9  aUera» 
tion  of  milk  and  that  by  an  artifiaal  process.  That  produced  by  spontaneous  coaguIatioQ 
is  much  less  solid,  and  readily  unites  with  water ;  what  is  artificially  produced  is  much, 
more  firm,  and  is  insoluble  in  water.  Pure  curd  is  casein,  very  analogous  to  gum  and  to 
albumen,  although  it  differs  in  some  respects  from  both ;  by  boiling  it  with  an  alkali,  or 
lime,  it  becomes  a  soluble  substance  that  dries  very  hard  and  transparent,  like  gum»and 
may  be  employed  as  a  cement. 

1890.  Curd,  casein,  or  caseous  matter,  the  basis  of  cheese,  is,  when  fresh,  white,  insipid, 
inodorous,  and  insoluble  in  water.  When  just  made,  a  portion  of  whey  adheres  to  it» 
but  when  that  is  removed  by  pressure  and  drying,  it  becomes  cheese.  The  white  colonr 
of  milk  is  owing  to  the  curd  being  intimately  mixed  up  with  it. 

SuBSBCT.  4. — Whey, 

1891.  The  whey  which  rematns  after  the  separation  of  the  curd  in  the  artificial  coagulatiim 
of  milk  by  rennet  is  a  thin  fluid,  yellowish  green,  and  almost  transparent,  having  an  agree- 
able, sweetish  taste,  in  which  respect  it  differs  from  spontaneously  formed  whey,  which 
ts  always  distiootly  acid.  The  whey  of  the  dairy  retains  a  little  oily  matter,  or  butter, 
and  some  unseparated  curd.  If  it  be  boiled,  a  whitish  scum  rises  to  the  surface,  and  the 
liquor  becomes  turbid ;  but,  upon  being  set  to  cool,  the  matter  which  rendered  it  turbid 
falls  down,  leaving  the  liquid  quite  clear.  The  scum  which  rises  is  somewhat  analogous 
to  cream,  and  is  capable  of  affording  butter. 

1892.  The  principal  ingredient  of  whey  is  water  with  lactic  acid ;  the  proporticm  of  curd 
or  casein,  butter,  and  sugar,  is  very  small ;  hence  we  should  not  expect  to  find  whey 
very  nutritive ;  yet  it  seems  to  be  well  calculated  as  an  article  of  diet  in  certain  states 
of  the  constitution,  and  in  febrile  complaints ;  and,  containing  always  a  little  acid,  it  is 
found  to  be  cooling  and  refreshing.  Besides  the  saccharine  matter  and  lactic  acid,  whey 
contains  several  saline  substances  in  solution,  as  a  small  quantity  of  muriate  of  potash, 
muriate  of  soda,  phosphate  of  lime  and  of  iron,  and  sulphate  of  potash.  If  whey,  by  the 
spontaneous  coagulation,  be  long  kept,  it  becomea  very  sour ;  but  in  this  state  it  is  a 
wholesome  and  refreshing  beverage  for  labouring  people. 

1893.  Besides  rennet  wfuy,  there  are  several  other  varieties  of  whey  used  as  remedies, 
as  white  wine  whey,  tamarind  whey,  alum  whey,  dec,  for  which  see  Book  XXVL,  **  Do* 
mestio  Management  of  the  Sick-room." 

1894.  S^gm^  of  mitt.— The  iwevt  taato  of  new  milk  and  whey  it  owing  to  tiM  ragar  which  they  contain* 
This  iunr  can  be  produced  in  a  aoUd  fonn,  and,  having  aoroe  medical  reputation  on  the  Continent,  it  is  mann- 
factnrea  in  conaiderable  quantity,  paxticularlj  in  Switzerland.  It  much  rreemblea  commoD  refined  cogar,  bat 
ie  leas  white,  and  haa  little  aweetneaa  to  the  taste.  It  ia  leM  i<dabte  in  water  than  common  sngmr,  but  when 
diiaolved  in  warm  water,  it  makea  a  bcTerage  like  whey.  Thia  tugar  ia  now  imported  into  England,  and  ia 
■eld  by  many  reapectable  chemipta  in  London,  being  a  good  deal  uaed  by  foreignera,  particnlarly  Frenrh  and 
Swiaa.  To  prepare  it,  the  whey  produced  in  making  cheeae  ia  fint  heated,  to  Mparate  the  batter  from  it,  and 
ia  then  boiled  down  to  the  conaiatence  of  lirap ;  it  la  poured  into  earthen  pota,  and  ezpoeed  to  the  auu  till  it 
beoonea  nearly  aolid.  The  maaa  ia  then  pnt  into  water,  and  heated  till  the  augar  ia  diaaoWed ;  and  the  hot 
liquor  being  poured  chrough  a  linen  filter,  the  inaolablo  impnritiea  are,  fur  the  moat  part,  separated ;  it  ia  then 
darified  with  the  white  of  egg,  and  depoaites,  on  cooling,  a  whitiah,  cryalalline  mass,  which  is  this  sngar  of 
milk.    It  does  not  differ  much  from  grape  sugar. 

SuBSKCT.  6. — Cream, 

1895.  When  new  milk  has  stood  still  for  six  or  eight  hours,  the  cream  separates  and  forms 
a  layer  upon  the  surface.  That  this  may  take  place  in  the  most  expeditious  manner, 
and  that  the  largest  quantity  of  cream  may  be  procured,  the  milk  is  put  into  shallow 
vessels  in  which  it  does  not  stand  above  three  or  four  inches  deep ;  and  the  throwing 
up  the  cream  proceeds  with  the  greatest  regularity  when  the  temperature  of  the  dairy 
is  from  50^  to  55^^.  It  is  essential  that  the  milk  should  be  kept  cool  in  warm  weather, 
to  prevent  acidity  ;  but  much  cold  is  unfavourable,  and  when  the  temperature  is  so  low 
as  40°,  the  cream  forms  with  difficulty.    The  cream  is  usually  removed  with  a  skim- 
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ming  dish  made  of  tin  or  wood.  If  butter  is  to  be  made  from  it,  it  is  immediately  pat 
into  a  wooden  barrel,  in  which  it  is  collected  until  there  is  a  sufficient  quantity  to  be 
churned. 

Cream  is  a  yellowish-white,  opaque  fluid,  smooth  and  unctuous  to  the  touch,  and  of 
an  agreeable  flavour.  It  consists  of  a  peculiar  oil  or  butter,  curd,  and  serum  or  whey. 
According  to  BenteUus,  it  contains  in  100  parts,  butter,  3.6 ;  curd,  or  matter  of  cheese, 
8.6 ;  whey,  9S.0. 

1896.  Tkat  cream  coniainM  an  oil  is  evinced  by  its  staining  clothes  in  the  manner  of  oil ; 
and  when  boiled  for  some  time,  a  little  oil  floats  upon  the  surface.  The  thick  animal  oil 
which  it  contains,  the  well-known  buUer,  ia  separated  only  by  agitation,  as  in  the  com- 
mon process  of  xhumingf  and  the  cheesy  matter  remains  blended  with  the  whey  in  the 
state  of  biMermilk. 

1897.  Cream  yuida  Um  hitter  mare  eatUf  by  standing  some  days,  till  it  acquires  a 
slightly  acid  taste :  no  acid  is  perceived  in  the  butter,  but  a  little  is  found  in  the  butter- 
milk, though  not  so  much  as  in  the  cream ;  hence  some  acid  has  disappeared  in  the 
ohurning. 

1898.  T%e  contieteney  of  cream  inereaeet  by  expoiure  to  the  air.  In  three  or  four  days 
it  becomes  so  thick  that  the  vessel  which  contains  it  may  be  inverted  without  its  being 
spilt.  In  eight  or  ten  days  more  it  becomes  a  soft  solid,  and  its  surfi^e  becomes  tough. 
It  has  now  no  longer  the  flavour  of  cream,  but  has  acquired  that  of  ckeese.  This  is  the 
process  for  making  what  is  termed  cream  cheese. 

SuBSBcT.  6,-^Skimmed  Milk, 

1899.  Thie  it  the  milk  from  which  the  cream  has  been  remooed.  When  the  cream  has 
been  taken  ofl*  within  twelve  or  fifteen  hours  from  the  time  of  milking,  the  milk  is  sweet, 
and  /orms  a  most  useful  article  of  food,  eaten  in  a  great  variety  of  ways ;  and  it  is  like- 
wise employed  for  making  cheese  and  butter,  as  some  of  these  substances  still  remain 
in  it.  If  allowed  to  remain  twenty  or  thirty  hours,  it  coagulates  spontaneously,  as 
above  stated,  separating  into  a  soft  curd  and  whey,  the  former  of  which  is  extremely 
wholesome,  and,  eaten  with  a  little  sugar,  is  excellent.  If  the  whey  be  kept  about  three 
weeks  in  a  warm  temperature,  it  passes  into  the  vinous  fermentation  by  means  of  the 
saccharine  matter  which  it  contains,  and  a  "kind  of  vinous  liquor  is  prepared  from  it  in 
some  countries  of  Asia,  and  from  that,  again*  an  ardent  spirit  is  obtained. 

1900.  Skimmed  mUk^  analyzed  by  Berzelnu,  aflbrds,  in  1000  parts,  water,  928.76 ;  gas- 
eous matter,  with  a  trace  of  butter,  28.0 ;  sugar  of  milk,  36.0 ;  chloride  and  phosphate 
of  potash,  1.96 ;  lactic  acid,  acetate  of  potash,  and  a  trace  of  lactate  of  iron,  6.0 ;  earthy 
phosphates,  0.30.    Other  chemists  have  also  found  a  minute  portion  of  sulphur. 

SnssscT.  7,-^Milk  considered  as  an  Aliment, 

1901.  3filk,  considered  as  an  aliment,  is  of  such  importance  in  domestic  economy  as  to  ren- 
der all  the  improvements  in  its  production  extremely  valuable.  To  enlarge  upon  the 
antiquity  of  its  use  is  unnecessary ;  it  has  always  been  a  favourite  food  in  Britain : 
«*  L«;te  et  came  vivunt,"  says  Caesar  in  his  Commentaries ;  the  English  of  which  is, 
•*  the  inhabitants  subsist  upon  flesh  and  milk."  It  is  stated  by  agricultural  writers  that 
the  breed  of  the  cow  has  received  great  improvement  in  modem  times  as  regards  quan- 
tity and  quality  of  the  milk  which  she  affords,  the  form  of  milch  cows,  their  mode  of 
AOttrishment,  and  also  in  the  management  of  the  dairy. 

1902.  AUhoagh  milk  in  its  natttrtd  state  be  a  fluid,  yet,  considered  as  an  aliment,  it  is  both 
solid  and  fluid;  for  no  sooner  does  it  enter  tbe  stomach,  than  it  is  coagulated  by  the 
gastric  juice,  and  separated  into  curd  and  whey,  the  first  of  these  being  extremely  nu- 
iriti^re. 

1903.  Milkt  being  the  natural  food  of  young  animals,  is  universally  admitted  to  be  one  of 
the  most  easily  assSnilated  kinds  of  nutriment,  more  particularly  when  drank  inunediately 
after  it  is  drawn  from  the  udder.  When  it  is  coagulated  artificially  by  rennet  the  curd 
is  less  digestible.  It  appears  to  occupy  a  middle  rank  between  animal  and  vegetable 
food,  and  is  particularly  calculated,  not  only  for  young  persons,  but  for  all  those  who  re- 
quire veiy  nourishing  aliment.  With  some  constitutions  it  is  apt  to  become  acid ;  but 
to  counteract  this  tendency,  it  may  be  mixed  with  soda-water,  or  have  a  little  magnesia, 
or  a  very  little  soda,  put  into  it. 

1904.  To  understand  the  perfection  of  milk  as  an  aliment,  independently  of  experience, 
which  has  universally  declared  in  its  favour,  we  must  consider  its  chemical  composition. 
Dr.  Front  has  shown  that  all  our  principal  alimentary  matters  may  be  reduced  to  three 
classes :  the  saccharine,  the  oleaginous,  and  the  albuminous,  represented  by  sugar,  but- 
ter, and  white  of  egg.  Now,  milk  consists  of  all  three :  the  curd,  or  caseous  part,  wbioh 
is  chiefly  albumen ;  the  butter,  chiefly  oil ;  and  a  portion  of  sugar.  Milk  is  the  only 
substance  prepared  by  nature  so  completely  perfect  as  to  be  a  compound  of  these  three 
principles. 

1906.  There  is  a  considersile  difference  tn  the  milk  of  various  animals, 

1906.  MUk  of  the  human  subject  is  much  thinner  than  cow's  milk,  and  oontaina  more 
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saccharine  matter.    It  yields  much  cream,  bat  no  butter  can  be  procured  from  it  hj  agi- 
tation. 

1907.  Asset*  milk  comes  the  nearest  to  human  milk  of  any  other ;  it  has,  likewise,  more 
saccharine  matter  than  milk  fVom  the  cow,  and  is  thinner,  with  a  larger  proportion  of 
curd.  It  is  considered  as  the  lightest  and  easiest  to  digest  of  any ;  hence  it  is  a  popular 
remedy  in  consumption,  but  is  apt  to  cause  diarrhaa  in  very  delicate  persons,  if  taken 
in  too  great  a  quantity.  Artificial  asses*  milk  may  be  prepared  by  dissolving  two  ounces 
of  sugar  of  milk  in  a  pint  of  skimmed  cow's  milk. 

1908.  Ooat's  milk  is  something  thicker  and  richer  than  cow's  milk.  It  has  a  peculiar 
aroma,  contains  a  great  deal  of  curd,  and  makes  excellent  cheese ;  also  affording  butter, 
which  is  whiter  than  that  from  the  cow,  and  is  said  to  keep  longer.  The  milk  of  the 
goat  is  much  used  in  Spain,  Italy,  and  the  south  of  France. 

1909.  Etoe's  milk  has  the  appearance  of  cow's  milk.  It  afiords  a  larger  quantity  of 
cream,  forming  a  soft  and  very  fusible  butter.  Its  curd  is  yery  soft  and  unctuous,  and 
when  mixed  with  that  of  the  cow,  it  gives  it  a  rich  appearance.  It  makes. excellent 
cheese,  and  in  greater  quantity  than  any  other  milk,  but  contains  the  least  sugar  of  any. 
Ewes  were  formerly  milked  generally  in  this  country,  but  that  custom  is  nearly  worn 
out  of  use. 

1910.  Mare's  milk  contains  more  sugar  than  that  of  the  ewe,  and  hence  it  is  much 
used  in  Tartary  for  making  a  fermented  liquor.    It  contains  scarcely  any  butter. 

1911.  Comets  milk  is  used  only  in  Africa. 

1912.  Buffaloe*s  milk  is  employed  in  India ;  it  is  nearly  the  same  with  that  of  the  cow» 
but  rather  thinner. 

1913.  From  no  other  substaneey  solid  or  fluidj  can  so  grtai  a  nnwher  of  disHnci  kinds  of 
aliment  be  prepared  as  from  milk^  some  forming  food,  others  drink ;  some  of  them  deli- 
cious, and  deserving  the  name  of  luxuries ;  all  of  them  wholesome,  and  some  medicinal ; 
indeed,  the  variety  of  aliments  that  seems  capable  of  lieing  produced  from  mHk  appear* 
to  be  quite  endless.  In  every  age  this  must  have  been  a  subject  for  experiment,  and 
every  nation  has  added  to  the  number  by  the  invention  of  some  peculiariy  its  own. 
Milk,  likewise,  enters  as  an  ingredient  into  an  infinity  of  dishes,  for  which  we  most  re- 
fer to  the  receipts  for  cookery.  We  shall,  in  this  place,  enumerate  a  few  preparations 
used  in  England  that  may  be  considered  properly  as  varieties  of  prepared  milk,  and 
which,  though  in  these  tiroes  of  modern  refinement  little  thought  of,  formed  some  of 
the  luxuries  among  the  articles  of  simple  rural  fare  of  our  ancestors. 

10i4.  Curdt  and  toAey,  merelj  new  milk  coagulated  by  rennet,  and  the  cnrda  and  wlney  eatan  tofether,  witE 
or  withovt  ttigmr. 

1915.  Cm^  and  ervoM.— Here  tlie  whey  ii  remored,  and  cream  rabatitoted;  or,  if  that  be  too  rich,  half 
cream  and  half  milk. 

191A.  Cottcrpkin  crttam^  eo  named  from  a  Tillage  of  that  name,  two  miles  from  Edinbarfh,  naed  to  be  in  re- 
pute there  uid  in  the  enrirone.  The  milk  of  three  or  four  daje  it  put,  when  firat  drawn,  into  a  wooden  Teeael, 
which  it  submitted  to  a  ceruin  denee  of  heat,  generally  by  immeraion  in  warm  water ;  thia  acoeleimtea  the 
aeparaiion  of  the  cream.  The  miu  ia  then  drawn  off  by  a  nole  in  the  bottom  of  tbe  veaeel ;  what  remaina  ta 
put  into  the  plunge  chum,  and,  after  hafing  been  agitated  for  aorae  time,  ia  aold  aa  Coetorphin  cream. 

1917.  DtwmMhu-e  atom,  called  ai*a  dottid  or  dauied  ctmm.— Thia  ia  milk  brought  very  gradually  to  naar 
boiling,  but  not  quite,  in  tliallow  tin  Teaeela  over  a  charcoal  fire,  and  kept  in  that  state  until  the  whole  of  the 
cream  it  thrown  up,  which  will  be  from  twelve  to  twenty-four  houra,  aooording  to  the  season.  It  is  essential, 
in  this  preparation,  that  the  simmering  should  not  proceed  to  boiling.  The  vessel  containing  it  is  then  taken 
off  the  fire,  and  the  cream  remains  on  it  till  it  is  cold,  when  it  is  skimmed  off,  and  is  extremelV  thick,  but,  per* 
hapa,  not  richer  than  the  best  common  cream,  though  often  thought  ao.  Some,  iaatead  of  beating  the  milk 
over  a  fire,  put  it  into  shallow  vessels,  which  they  set  to  swim  upon  boiling  wiUer  in  a  copper.  It  is  used  for 
eating  with  fruit,  taru,  Ac.  and  is  almoet  peculiar  to  Deronahire.  It  doee  not  readily  muc  with  tea  or  arfTeoy 
except  beaten  up  with  a  little  milk.    It  is  now  frequently  sent  up  to  London  quite  fresh. 

1910.  Dutch  clotted  cream.— In  Holland  they  put  the  fresh-drawn  milk  into  a  pan,  and  stir  it  with  a  wooden 
apoon  two  or  three  times  a  day,  to  prevent  the  cream  from  separating  from  the  milk ;  when  the  whole  coagu- 
latee,  the  spoon  will  stand  upright  in  it. 

]9i9.  Tyre  is  the  name  of  a  preparation  used  in  India  to  eat  with  rice.  It  ie  made  by  adding  a  litUe  b^ttei^ 
Bilk  In  warm  fresh  milk,  and  letting  it  atand  all  night :  it  is  slightly  acid. 

19S0.  Scotch  tour  cream. — At  nijgbt  they  pot  skimmed  milk  into  a  wooden  tub  or  pail,  having  a  spigot  near 
the  bottom.  This  vessel  thev  put  into  a  tub  a  little  larger,  and  fill  the  spaoe  between  the  two  with  hot  water, 
and  let  the  whole  remain  all  night.  In  the  morning  they  take  out  the  inner  tub,  and,  gendy  opening  tbe 
spigot,  allow  the  thin  milk,  called  wiggf  to  run  aS,  and  the  remainder  will  be  found  converted  into  a  kind  of 
thick  seiir  ersom.    This  is  eaten  with  augar.    To  make  it  requirea  aome  practice  as  to  the  heat  of  the  water. 

1991.  T%e  erowdie  of  Invemese  and  Ro$o-ikin  is  made  (according  to  the  celebrated  Megg  Dods)  by  ••  work- 
ing together  well  two  parU  of  freah  aweet  milk  curd  and  one  of  fresh  butter.  It  is  then  pressed  into  a  shapa, 
and  turned  out,  when  it  will  slice  well.  It  is  eaten  for  bieakiast.  When  put  up  in  veeeels  it  will  keep  for 
months,  and  become  very  high-flavoored,  but  mellow.    The  Arabian  cheeee  ia  made  in  thia  way  in  rats.*'^ 

1922.  The  supply  of  such  a  metropolis  as  London  toiih  miUc  is,  as  mav  be  supposed,  a 
▼ery  extensive  concern.  It  has  been  stated  that  the  number  of  cows  kept  for  this  pur- 
pose in  the  environs  of  London  amounts  to  12,000,  chiefly  of  the  short-horn  breed,  and 
great  part  of  the  land  in  the  vicinity  is  devoted  to  this  object ;  besides  which,  a  great 
deal  of  milk  and  cream  is  now  brought  from  the  distance  of  five  to  twenty  mileb  in  the 
country  in  tin  vessels  slung  in  light  spring  carts ;  and,  as  the  means  of  conveyance  are 
improved,  the  inhabitants  of  London  may  expect  a  more  plentiful  supply  of  this  neoea- 
aafy  article  of  food,  to  which  we  may  add,  and  of  a  superior  quality ;  for  it  cannot  be 
expected  that  milk  procured  from  cows  shut  up  and  fed  on  distilled  grains  can  equal 
that  ptoduced  by  cowa  whose  health  is  supported  by  grass,  and  living  much  in  the  open 
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air  If  they  are  not  well  fed  in  winter  they  often  lose  their  milk.  The  moat  consider- 
able London  dairies  are,  one  at  Islington,  belonging  to  Mr.  Rhodes,  another  to  Mr.  Lay- 
oock,  and  the  so-called  Metropolitan  Dairy  in  Edgeware  Road.  The  first  is  the  roost 
complete  establishment,  containing,  on  an  average,  400  cows.  In  this  the  coWs  are 
fed  on  brewers*  grains,  together  with  green  food  and  succulent  roots,  and  the  whole 
place  is  kept  extremely  clean  and  well  ventilated ;  but  the  cows  are  never  allowed  to 
^  out.  Mr.  Laycock  suffers  his  cows  to  be  out  some  time  every  day,  which,  we  think, 
18  the  best  practice.  Each  cOw  is  allowed  a  portion  of  salt.  The  breed  in  most  esteem 
with  the  London  cow-keepers  is  the  old  Yorkshire  stock,  or  a  cross  between  the  Tees- 
water  and  the  Holderness,  as  producing  the  greatest  quantity  of  milk,  though  it  is  not 
of  the  richest  quality.  These  cows  are  preferred  also,  from  their  great  disposition  to 
fatten,  for  the  butcher. 

It  is  publicly  stated  that  it  is  the  practice  of  some  cow-keepers  to  put  by  the  milk  got 
from  the  cow  at  night  until  the  morning,  and,  when  the  cream  is  skimmed  off;  it  is  sold 
as  morning's  milk.  The  next  morning's  milk  is  treated  in  a  like  manner,  and  sold  as 
evening's  milk.  The  water  afXerward  is  added  by  the  retailers.  We  tnist  this  practice 
is  not  universal.  It  is  well  known  that  what  is  sold  for  cream  is  not  of  first-rate  quality ; 
bnt  the  sophistications,  if  any,  are  too  little  understood  to  be  easily  exposed. 

1923.  AduUeration  of  milk  is  very  generally  complained  of,  and  had,  no  doubt,  been 
formerly  practised  to  a  greater  extent  than  at  present,  since  the  means  of  detection 
have  been  pointed  out  by  chemistry.  Perhaps  the  most  usual  kind  of  adulteration  em- 
ployed at  present  is  diluting  it  with  water ;  and  it  is  not  easy  to  detect  this  fraud  ex- 
cept it  be  carried  too  far.  It  is  true  that  the  addition  of  water  renders  milk  of  less 
density  or  specific  gravity;  yet,  as  pure  milk  varies  considerably  in  this  respect,  ac- 
cording to  the  food  given  to  the  cattle,  and  other  circumstances,  a  variation  in  its 
weight,  except  it  be  very  considerable,  would  not  prove  that  water  had  been  added. 
M.  Barruel,  a  chemist  of  Paris,  has  investigated  the  adulteration  of  milk  with  much 
care,  milk-dealers  having  been  as  dishonest  in  that  capital  as  with  us;  and  he  has 
shown  that  they  increased  the  specific  gravity  of  watered  milk  by  the  addition  of  an- 
other substance,  as  sugar,  which  also  took  off"  the  fiat  taste  given  by  water,  and  thus 
rendered  the  detection  difficult  even  by  the  lactometer,  an  instrument  for  measuring  the 
specific  gravity  of  milk.  Water  gives  to  milk  a  bluish  colour ;  and,  to  conceal  this,  it 
is  said  that  chalk,  and  also  wheat  flour,  have  been  added.  Chalk  is  easily  found  out, 
because  it  settles  to  the  bottom  after  a  couple  of  hours,  and  then  the  bluish  colour  re- 
turns ;  and  any  person,  even  of  indifl^erent  delicacy  of  palate,  could  distinguish  the  al- 
tered taste  of  the  milk.  Boiling  the  flour  in  the  water  prevents  its  settling  like  chalk ; 
but  the  existence  of  any  kind  of  flour  or  meal  may  be  detected  by  employing  iodine^ 
which  strikes  a  blue  colour  with  the  starch  of  the  flour.  For  this  purpose,  add  to  the 
milk  or  cream  suspected  some  iodine  in  alcohol,  to  be  had  of  any  respectable  chemist ; 
and  if  there  be  any  flour,  arrow-root,  starch,  or  rice,  it  will  be  shown  by  a  beautiful  blue 
making  its  appearance. 

1924.  To  prevent  milk  from  turning  sour  in  hot  weather ,  the  milkmen  of  Paris  have 
been  in  the  habit  of  employing  a  little  sobcarbonate  of  soda  or  of  potash.  This,  by 
combining  with  and  neutralizing  the  acetic  acid  formed,  has  the  desired  efl^ect,  and 
keeps  the  milk  from  turning  so  soon  as  it  otherwise  would :  the  salt  that  is  thus  form- 
ed, viz.,  the  acetate  of  soda  or  of  potash,  is  not  at  all  injurious ;  and,  as  pure  milk  does 
contain  a  small  quantity  of  this  ssdt,  it  is  difficult  to  pronounce  upon  the  addition  of  any 
alkali,  except  there  should  be  some  in  a  free  or  uncombined  state,  which  does  not  exist 
in  milk.  The  addition  of  a  little  carbonate  of  potash  will  break  down  the  curd  that  is 
beginning  to  form  in  consequence  of  souring,  or  a  little  calcined  magnesja  will  produce 
the  same  eflTeet ;  but  this  addition  is  not  unwholesome. 

1925.  The  poseession  of  a  cow  affords  the  most  certain  mtthod  of  obtaining  pure  milk  and 
cream;  and  it  is  scarcely  necessary  here  to  remark  upon  the  numerous  advantages 
which  a  family  may  derive  from  it :  such  as  butter  churned  fresh  for  breakfast,  sylla- 
bubs, milk  diet«  whether  in  the  shape  of  porridge,  arrow-root,  and  other  preparations 
for  children.   For  the  management  of  a  cow,  see  "  Dairy,**  in  a  future  part  of  this  work. 

lOIO.  An  vutrumtnt  has  been  emphjftd  far  meamring  the  degree  of  richneu  ofmitk  very  different  from  tA« 
taetometerf  which  detanninM  ita  specific  wnritj.  This  instrameat  ascertains  the  proportions  of  cream  which 
any  milk  will  jialdt  and  oonsista  stmplj  «  a  gwn  tube  a  little  more  than  a  foot  long,  with  a  funnel  at  the  top. 
The  npper  two  inches  of  the  tube  are  marked  in  small  diTisions,  and,  when  the  instrument  is  filled  with  milk 
to  the  heig'ht  of  a  foot,  the  depth  of  cream  yielded  is  shown  by  the  marks  on  the  upper  part :  allowance  must, 
of  course,  be  made  for  the  circumstances  umler  which  the  cream  is  formed,  and,  in  oomparins^  two  kinds  of 
milk,  they  should  be  plaoed  in  exactly  the  same  drcamstanoes. 

[The  first  volume  ever  published  on  the  subject  of  milk  has  recently  appeared  in 
New- York,  by  Robert  M.  Hartley,  Esq.,  an  American  gentleman,  whose  philanthropic 
labours  in  the  service  of  the  great  temperance  reformation  directed  his  inquiries  Into 
this  channel,  from  observing  the  unnatural  methods  of  producing  milk  for  the  supply  of 
large  cities,  by  feeding  cows  on  the  refuse  of  the  distillery,  and  confining  them  in  foul 
and  illy- ventilated  stables.  The  work  is  fitly  entitled,  **  An  Historical,  Scientific,  and 
Practical  Essay  on  Milk,  aa  an  Article  of  Human  Sustenance,**  dec,  and  will  be  found 
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to  contain  an  ample  and  elaborate  disquisition  on  the  whole  subject,  meriting  the  pablie 
attention  both  in  its  physical  and  moral  bearings.  The  editor  regrets  that  want  of 
apace  forbids  even  extracts  from  this  valuable  work,  but  to  which  he  refers  the  curiona 
reader  for  much  original  and  valuable  information  on  this  topic] 

Sect.  II. — buttbk. 
SuBsxcT.  1. — General  Renuurh, 

1927.  Butter  it,  a»  ice  have  etated,  the  oUof  milk  eeparaUd  by  the  agitation  caUed  cAiint- 
ti^ ;  and  it  difi^rs  from  common  animal  iats  in  containing,  besides  olein  and  stearin, 
the  latter  of  which  is  quite  fluid  at  70°,  a  peculiar  matter  to  which  Chevreol  has  applied 
the  name  of  butyrine  or  butyric  acid,  to  which  the  agreeable  flavour  of  butter  is  owing. 
It  is  extensively  used  as  food,  and  in  the  culinary  art,  in  this  and  most  northern  coun- 
tries of  Europe ;  in  the  south  of  Europe  it  is  little  employed,  olive  and  other  vegetable 
oils  taking  its  place.  In  the  warm  parts  of  tropical  climates  butter  is  always  liquid, 
and  it  melts  at  96°.  In  India  it  is  made  from  the  milk  of  the  buffalo,  and  when  clarified 
it  is  called  ghee.  Burckhardt  informs  js  that  the  Arabs  are  extremely  fond  of  this  but- 
ter,  of  which  they  drink  a  cupful  every  morning,  and  use  it,  besides,  in  many  other  ways. 

1928.  Beckman,  in  his  "  History  of  Inventions"  states  **  that  butter  was  not  used  either 
by  the  Greeks  or  Romans  in  cooking ;  nor  was  it  brought  upon  their  tables  at  certain 
meals,  as  is  the  custom  at  present.  We  do  not  find  it  mentioned  by  Oalen  and  othera 
of  his  time  as  food,  though  they  have  spoken  of  it  as  applicable  to  other  purposes.  No 
notice  is  taken  of  it  by  Apicius ;  nor  is  there  anjrthing  said  of  it  in  that  respect  by  the 
authors  who  treat  of  agriculture,  though  they  have  given  us  very  particular  information 
with  respect  to  milk,  cheese,  and  oil.  This,  as  has  been  remarked,  may  be  easily  ac- 
counted for  by  the  ancients  having  accustomed  themselves  to  the  use  of  good  oil ;  and 
butter  is  very- little  employed  at  present  in  Italy,  Spain,  Portugal,  and  the  southern  parts 
of  France."  In  England  it  has  been  made  from  time  immemorial,  though  the  art  of 
making  cheese  is  said  not  to  have  been  known  to  the  ancient  Britonsi  and  to  have  beeft 
learned  from  their  conquerors. 

SuBSECT.  2. — General  Principles  of  the  Formation  of  Butter. 

1929.  There  are  two  methods  pursued  in  the  manufactare  of  butter.  In  one  the  cream  ia 
separated  from  the  milk,  and  in  that  state  it  is  converted  into  butter  by  churning,  aa  ia 
the  practice  about  Epping ;  in  the  other  the  whole  milk  is  subjected  to  the  same  pro- 
cess, which  is  the  method  usually  followed  in  Cheshire.  The  first  method  is  generally 
said  to  give  the  richest  butter,  and  the  latter  the  largest  quantity,  though  some  are  of 
opinion  that  there  is  little  difl^erence  either  in  quality  of  quantity. 

1930.  The  development  of  an  acid  appears  to  be  almost  essential  in  the  preparation  of  but^ 
ter.  To  obtain  butter  readily,  either  from  cream  or  milk,  both  these  require  to  be  kept 
for  a  few  days  till  sourness  commences,  and  in  some  cases  a  little  warmth  is  employed 
to  hasten  the  acidity ;  but  the  addition  of  cream  already  soured  is  said  to  be  apt  to  in- 
duce putridity.  Butter  may,  indeed,  be  made  from  fresh  cream,  but  it  requires  much 
more  labour  to  produce  it ;  and  it  is  said  that  no  butter  of  good  quality  can  be  made 
from  cream  that  is  not  more  than  one  day  old. 

1931.  Butter  is  therefore  generally  made  from  cream  a  little  sour,  and  also  from  milk 
allowed  to  turn  thick,  or,  as  it  is  called  in  some  places,  lapperd.  When  very  sour  cream 
or  milk  is  churned,  the  butter-milk,  or  the  milk  which  remains  after  the  butter  has  been 
extracted,  is  not  nearly  so  sour  as  the  cream  or  milk  had  been,  and  the  butter  in  all 
cases  is  perfectly  sweet ;  consequently,  the  acid  which  has  been  evolved  has,  in  a  great 
measure,  disappeared  during  tbe  churning,  an  efiect  not  easily  explained. 

1932.  In  chumingt'^he  heat  must  be  raised  to  50°  or  55^,  and  during  the  process  there 
is  an  increase  of  temperature  amounting  to  8°  or  4° ;  a  little  oxygen  gas  is  abeorbed, 
which  has  been  supposed  to  be  by  the  oil. 

1933.  Very  rich  butter  may  be  made  by  using  only  the  latter  half  of  the  milking,  as  it  ia 
well  known  that  the  first  portion  of  milk  drawn  from  the  cow  is  much  less  rich  than  the 
latter.  In  the  Highlands  it  is  the  custom  to  suffer  the  calves  to  suck  the  first  milk,  and 
to  use  the  remainder  only  for  making  butter,  which  by  this  means  they  make  extremely 
rich.  But  this  separation  could  only  be  made  in  large  daiiy  farms ;  and  it  has  been  re* 
marked  that,  in  districts  where  cheese  is  the  principal  manufacture,  they  have  the  op- 
portunity of  making  the  best  butter,  contraiy  to  the  general  opinion ;  for  there  th^ 
could  appropriate  the  last  part  of  the  milkings  to  the  making  of  butter,  and  use  the  first 
part  in  making  cheese.  As  it  is,  while  the  whole  of  the  cream  is  taken  to  make  butter, 
where  that  is  the  principal  consideration,  it  cannot  be  expected  that  rich  cheeae  can 
be  made  of  the  remainder  of  the  milk. 

1934.  7^  yelloufish  colour  of  butter  in  England  is  generally  in  part  artificial.  In  the 
summer  season,  in  which  the  cows  are  fed  on  grass,  it  is  seldom  requisite  to  give  any 
artificial  colouring  to  butter,  as  what  it  has  naturally  is  suflicient ;  but  in  the  winter 
and  spring  months  the  natural  colour  of  butter  becomes  whitish,  and  often  tallowy ;  the 
farmers,  therefbre,  to  please  their  cuatomers,  use  some  colouring  matter,  as  amotto,  a 
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dyeiDg  drag  produced  from  the  palp  of  the  fMsed-TOssel  of  a  shrab  {Bixa  orellana)  which 
grows  spontaneously  in  the  West  Indies ;  or  the  juice  of  carrots,  or  the  flowers  of  the 
marigold ;  but  though  these  substances  are  all  harmless,  the  practice  of  colouring  butter 
should  be  discouraged,  as  tending  to  conceal  defects,  and  to  destroy  one  of  the  tests  of 
good  butter.  * 

SvasicT.  3.-^Pfopertie9  of  Butter, 

1936.  The  taste  of  butter  is  peculiar  and  tery  unlike  any  other  fatty  substance.  It  is 
extremely  agreeable  when  or  the  best  quality,  bat  its  flarour  depends  much  upon  the 
food  given  to  the  cows :  to  be  good  it  should  not  adhere  to  the  knife. 

1936.  Butter  is  not  changed  by  a  heat  that  merely  tnelts  it;  hut  if  exposed  to  that  of  boil- 
ing  toaterfoT  a  little  time,  the  butter-milk  will  rise  to  the  top  as  a  scum,  and  the  curdy 
matter  separates  in  a  coagulated  state,  and  falls  to  the  bottom  of  the  vessel  with  the 
whey  and  water,  leaving  the  butter  transparent ;  it  is  then  called  clarified  hitter.  What  - 
is  called  oiling,  in  the  making  of  melted  batter  in  cooking,  depends  upon  this  principle. 
If  butter  is  required  to  be  oiled,  as  it  is  called,  it  must  be  melted,  and  suffered  to  stand 
a  little,  to  separate  the  sediment,  and  the  clear  butter  is  poured  off.  Butter-milk,  from 
its  bad  qnaJity,  sometimes  runs  to  oil,  in  spite  of  the  most  vigilant  cook.  When  this 
happens,  it  is  the  practice  to  put  a  little  cold  water  to  it,  and  to  pour  it  rapidly  back- 
ward and  forward  from  the  saucepan  into  a  basin,  which  will  partially  restore  it.  But 
there  is  an  easy  method  of  recovering  it  completely,  by  adding  to  it  a  little  salt  of  tartar 
(kept  in  a  close-stopped  vial  for  the  purpose) ;  then  shaking  them  together,  and  the 
creamy  appearance  will  be  reproduced. 

1937.  Very  much  of  the  goodiuss  of  hitter  depends  upon  the  toayin  tohich  it  has  been- 
managed  after  it  is  made.  It  is  pressed  and  worked  to  get  out  the  whole  of  the  butter- 
milk ;  if  the  whole  is  not  removed,  the  butter  will  infallibly  spoil  in  a  short  time ;  and  if 
it  is  too  much  worked,  it  will  be  tough  and  gluey.  Batter  is  very  apt  to  become  rancid ; 
and  i^  cannot  be  preserved  fresh  for  many  days  exposed  to  the  air  without  the  addition 
of  some  salt ;  but  it  is  observed,  that  the  more  the  butter-milk  is  extracted,  the  longer 
the  butter  will  keep ;  and,  by  clarifying,  it  wiQ  keep  much  longer,  even  weeks  and 
months,  without  salt. 

The  tendency  to  rancidity  in  butter  is  increased  by  the  economical  method  of  warm- 
ing the  milk  in  order  to  increase  the  quantity  of  cream  and  butter,  and  by  letting  the 
cream  remain  too  long  a  time  before  it  is  churned.  The  «ream  that  rises  without  the 
aid  of  warmth,  and  that  is  formed  into  butter  while  perfectly  fresh,  will  yield  the  most 
delicate  kind,  though  with  more  labour,  and  which  may  be  preserved  for  the  longest 
time. 

1938.  By  the  application  of  salt,  the  tendency  to  rancidity  is  checked :  a  small  quantity 
of  salt  is  put  to  all  butter  as  soon  as  it  is  made,  for  the  sake  of  flavour,  even  when  it  is 
called  fresh ;  and  various  quantities  are  added,  according  to  the  distance  it  is  to  be  car- 
ried, and  the  time  it  is  to  be  kept.  In  hot  weather,  fresh  butter  is  generally  too  soft, 
even  when  good :  to  harden  it,  it  may  be  kept  in  one  of  the  apartments  connected  with 
the  ice-house,  if  there  is  one,  or  it  may  be  placed,  for  a  short  time,  in  a  vessel  with  cold' 
spring-water,  into  which  a  little  saltpetre  or  common  salt  may  be  dissolved.  It  may  be 
brought  to  tahle  in  water,  but  should  not  remain  long  in  it,  as  this  renders  it  white  and  of 
an  unpleasant  appearance.  When  butter,  cannot  be  obtained  quite  fresh  every  day,  or 
every  other  day,  a  few  pounds  may  be  sprinkled  with  a  little  salt,  and  pressed  into  an 
earthenware  pan  to  preserve  it  from  becoming  rancid.  This  small  quantity  of  salt  will 
not  prevent  it  from  being  quite  fit  for  the  usual  purposes  of  melting,  for  toast,  pastry, 
or  bread  and  butter. 

1039.  Butter,  with  regard  to  its  dietetic  properties,  may  be  regarded  nearly  in  the  light 
of  vegetable  oils  and  animal  fats ;  but  it  becomes  sooner  rancid  than  most  other  fat 
oils.  When*  fresh  it  cannot  but  be  considered  as  very  wholesome ;  but  it  should  be' 
quite  free  from  rancidity.  If  slightly  salted  when  it  is  fresh,  its  wholesomeness  is 
probably  not  at  all  impaired ;  but  should  it  begin  to  turn  rancid,  saltinjg  will  not  correct 
its  unwholesomeness.  When  salt  butter  is  put  into  casks,  the  upper  part,  next  the  air, 
is  very  apt  to  become  rancid  ;  and  this  rancidity  is  also  liable  to  afiect  the  whole  cask. 

For  details  of  the  processes  in  making  butter,  see  Section  *'  Dairy  ;*'  and  for  the  man- 
ner of  salting  it,  dee.,  see  •<  Preservation  of  Food." 

SvBsacT.  4.  — Varieties  of  Butter  used  in  England, 

1940.  Epping  butter  is  the  kind  most  esteemed  in  London,  on  account  of  its  richness, 
firmness,  and  fine  colour,  and  is  made  entirely  from  cream.  This  name  was  originally 
given,  and  properly  belongs,  to  butter  made  from  the  milk  of  cows  that  feed,  during  the 
summer  months,  in  £pping  Forest,  where  the  leaves  of  shrubby  plants  and  wild  herbs 
contribute  to  improve  the  flavour :  a  good  deal  of  butter  is  still  made  in  that  district ; 
but  much  of  that  made  in  other  parts  of  Essex  goes  under  the  name  of  Epping  butter. 
It  is  nuide  up  for  market  in  rolls  which  weigh  a  pound  each.  The  fine  colour  is,  in 
general,  natural  to  it ;  but  some  mannfaeturers,  it  is  said,  use  the  juice  of  carrots  or 
marigolds,  which  they  mix  with  the  cream  before  churning. 

Frr 
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1041.  Fresh  hntter  U  tent  up  to  London^  by  wagon,  from  several  other  eoanties,  u 
Saflblk,  Oxfordshirot  Yorkshire,  Devonshire,  &c.  It  is  made  op  into  varioas  forma  hj 
the  London  dealera,  and  sold  at  different  prices,  according  to  the  Quality.  A  great  deal 
of  excellent  butter  is  made  in  the  rich  vales  of  Buckingham  and  Oxford  for  the  Londim 
market    The  farmers  the]%  keep  a  large  breed  of  cows,  often  in  herds  of  fifty  or  sixty. 

1942.  Cambridge  buUer  is  most  esteemed  in  London  next  to  fresh  butter ;  it  is  always 
a  little  salted,  but  not  cured.  This  butter  is  produced  from  cows  that  feed  one  part  of 
the  year  upon  chalk  uplands,  and  during  the  other  part  on  rich  meadows  or  fena. 

1943.  DorseUhire  butter  is  nearly  simUar  in  quality. 

1944.  The  meuntaine  of  Wales  and  the  Highlands  of  Scotland,  and  the  moors,  commons, 
and  heaths  of  England,  produce  excellent  butter  under  proper  management,  whi(^« 
though  not  equal  in  quantity,  is  far  superior  in  quality  to  that  produced  from  the  richest 
meadows. 

1945.  Irish  hitter  sold  in  London  is  necessarily  all  salted.  Some  of  it  is  very  good, 
and  it  is  said  that  the  best  is  sometimes  sold  in  London  for  Dorset  or  Cambridgeshire 
butter,  after  having  been  washed  and  repacked ;  but  most  of  the  Irish  butter  is  of  an 
ipferior  kind,  owing  chiefly  to  the  want  of  attention  and  cleanliness  in  the  manufacture. 

1946.  Dutch  butter  has  acquired  a  deserved  reputation  all  over  Europe,  America,  and 
even  kidia,  and  is  imported  in  considerable  quantities.  Its  superiority  is  owing  to  the 
fine  pasturages  of  Holland,  and  in  great  part  to  the  extreme  care  and  cleanliness  with 
which  the  butter  is  manufactured.  The  best  is  made  in  the  vicinity  of  Delft  and  Ley- 
den.  What  comes  to  London  is,  of  course,  a  little  salted :  the  price  is  considerably 
lower  than  batter  of  the  same  quality  can  be  made  for  in  England. 

1947.  Kiel  and  Ostend  butter  are  well  known  in  London,  and,  when  genuine,  are  of 
excellent  quality.  The  salt  butter  of  Holland  is  said  to  be  superior  to  that  of  any  other 
country. 

1946.  WkB^  tell«r.->A]i  isf«rior  wrt  of  batter  it  mtd«  from  ike  wb«7  tkat  it  MpuAted  frnm  t1i«  cord  in  Hm 
maaafACture  of  ehe«M,  and  it  tbcnfora  chiefly  prodaoed  ia  thoaa  ooontiM  when  eheeae  is  mada  in  laffta 
qvaatitiea.  It  ia  aaid  tliat  in  DerbTtbire,  perhapa,  uaarlpr  aa  mock  batter  ia  made  from  whe^  aa  from  cream 
or  from  milk.  Tlie  whay  whieb  ia  praaaed  oat  of  the  cbeeaa  ia  ooUectad,  aod  after  twaBtj^foor  hoara  it  baa 
thrown  ap  a  acum  or  cream,  which  la  chamed  for  hotter. 

SuBSBCT.  6.— Bttffcr-im2ifc. 

949.  This  is  the  milk  that  is  left  after  the  butter  has  been  separated  by  churning. 
In  some  districts  it  is  either  sold  to  the  poor,  or  made  use  of  by  the  farmers*  servants  ; 
but  in  large  dairies  it  is  most  frequently  employed  as  a  food  for  the  pigs,  and  in  moist- 
ening the  bran  which  is  giren  to  the  poultry  in  the  farm-yard.  When  quite  fresh,  it 
differs  from  entire  milk,  as  Parmentier  has  ascertained,  chiefly  by  the  absence  of  the 
butter  or  oily  part ;  but  it  retains  the  casein,  sugar,  and  salts  of  milk.  In  this  state  it 
is  veiy  nourishing ;  and  being  more  easily  digested  than  entire  milk,  it  is  sometimes 
recommended  to  invalids.  As  it  is  extremely  cooling,  it  fonns  a  useful  beverage  in  warm 
weather,  and  is  often  drank  by  labourers  in  the  fields  as  refreshing.  It  is  particolarly 
employed  in  this  manner  in  Scotland.  When  kept  a  day  or  two,  it  acquires  an  acescency ; 
but  it  is  proper  to  notice  that  the  acid  of  butter-milk  does  not  increase  the  acescency  of 
the  stomach,  or  occasion  flatulence,  as  vegetable  acids  commonly  do,  and  it  may  there- 
fore be  safely  used  by  dyspeptic  persons.  In  this  state  it  is  refrigerant,  and  should  not 
be  taken  when  the  body  is  very  warm.  The  butter-milk,  where  cream  has  been  churn- 
ed, is  particularly  rich  and  agreeable.  It  can  seldom  be  procured  in  London ;  but  it  is 
easily  made  in  small  quantities  by  putting  some  fresh  milk  into  a  closed  vessel,  and 
using  the  necessary  agitation. 

1950.  Thick  butter-milk. — In  some  places,  they  put  butter-milk  into  a  Imen  hag,  and 
let  the  whey  drop  through ;  what  remains  is  then  much  thicker,  and,  eaten  with  sugar 
and  cream,  is  excellent 

ScCTXOIf  HI.— CHBXSB. 

SuBSBOT.  1. — Chemical  Principles  and  General  Properties, 

1951.  Cheese  is  the  curd  formed  from  milk  by  artificial  coagulation,  pressed  and  dried  f&r 
iise.  In  treating  of  milk,  we  have  stated  that  cord,  called  also  casein  aod  caseous  matter, 
or  the  basis  of  cheese,  exists  in  the  milk,  and  not  in  the  cream,  and  requires  only  to  be 
separated  by  coagulation.  The  coagulatioh,  however,  supposes  some  alteration  of  tha 
curd.  By  means  of  the  substance  employed  to  coagulate  it,  it  is  rendered  insoluble  in 
water.  When  the  curd  is  freed  from  the  whey,  kneaded,  and  pressed,  to  expel  it  entire- 
ly, it  becomes  cheese.  This  assumes  a  degree  of  transparency,  and  possesses  many  of 
the  properties  of  coagulated  albumen.  If  it  be  well  dried,  it  does  not  change  by  exposure 
to  the  air ;  but  if  it  contain  moisture,  it  soon  putrefies.  It  therefore  requires  some  salt 
to  preserve  it,  and  this  acts,  likewise,  as  a  kind  of  seasoning. 

1952.  All  our  cheese  is  cdoured  more  or  less,  except  that  made  from  skimmed  milk. 
The  colouring  substances  employed  are  amotto,  turmeric,  or  marigold,  all  perfectly 
harmlesa,  unless  they  are  adulterated ;  and  it  is  said  that  amotto  sometimes  contains 
red-lead. 
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1958.  CheeH  requireM  to  he  kept  in  a  dry  room  where  there  is  a  eireulation  of  air,  and 
they  should  be  turned  frequently.  The  room  should  be  kept  rery  clean  by  tweeping, 
to  prevent  the  access  of  mites  {Aearus  domesHeuM)  and  other  insects.  The  fly  called 
MuscA  prntri*  depositea  its  eggs  in  cheese,  which  afterward  become  the  maggots  called 
hoppers,  or  jumpers.  Even  the  common  bug  will  infest  cheese  if  placed  near  where 
they  resort.  The  production  of  mites  may  be  checked  by  pouring  spirits  into  the  afiect- 
ed  parts. 

1954.  Some  prefer  cheese  ^ken  ii  hegitu  to  change  blue,  or  begins  to  putrefy ;  and  means 
are  sometimes  taken  to  produce  this  change,  or  render  it  ripe^  as  it  is  called.  This 
is  effected  by  putting  the  cheese  into  a  damp  place,  and  turning  them  from  time  to  time. 
By  this  they  absorb  water,  increase  in  bulk,  become  unctuous  and  soft,  and  begin  to  give 
out  a  peculiar  smell,  which  increases  until  it  becomes  anunoniacal.  Some  gourmands, 
instead  of  allowing  them  to  absorb  water,  saturate  them  with  port  wine  or  strong  ale. 
The  blue  mould  that  appears  upon  the  surface  of  cheese  that  has  been  cut  and  kept  shut 
up  too  close  is  a  species  of  fungus,  or  minute  vegetable,  and  may  be  distinctly  seen  when 
examined  by  a  magni(ying  glass ;  but  the  blue  mould  which  appears  in  the  interior  of 
cheese  is  a  substance  not  well  understood. 

1955.  Cheeett  tohen  analyzed^  is  found  to  consist  of  carbon,  69*781 ;  hydrogen,  7*429 ; 
oxygen,  11*409 ;  nitrogen,  21-381.  From  its  containing  so  hirge  a  quantity  of  nitrogen, 
it  must  be  considered  as  a  highly  animaliied  substance. 

1956.  At  ili«^  for  persons  in  sound  health,  and  who  have  plenty  of  exercise,  it  appears 
to  be  salutary ;  but  to  those  of  weak  constitutions,  and  valetudinarians,  it  is  some- 
times found  difficult  of  digestion,  particularly  what  is  made  of  skimmed  n^k  uid  much 
dried.  Vauquelin  has  shown  that  cheese  contains  ammonia,  patticulariy  old  cheese, 
and  the  odour  of  ammonia  is  very  evident  in  what  is  decayed.  It  is  probably  the  pres- 
ence of  this  alkali  that  causes  old  cheese  to  prevent  the  injurious  effects  of  acid  fruits, 
as  well  as  to  render  their  taste  milder.  The  fatness  of  cheese  cannot  be  ascertained 
by  its  appearance  :  toasting  shows  this  quality  best.  Some  cheese,  apparently  fat,  dry 
up  with  the  heat,  while  some  apparently  dry  cheese,  when  toasted,  become  fat.  Cheese 
requires  a  certain  time  to  acquire  its  proper  flavour.  When  too  new,  it  is  insipid  and 
wasteful. 

1957.  Cheese  varies  in  qu/sJihf  and  richness  according  to  the  materials  of  which  it  is 
made.  It  is  made,  1,  of  entire  milk,  as  in  Cheshire  *,  2,  of  milk  and  cream,  as  at  Stilton ; 
3,  of  new  milk  mixed  with  skimmed  milk,  as  in  Gloucestershire ;  4,  of  skimmed  milk 
only,  as  in  Suffolk,  Holland,  and  Italy. 

When  new  milk  or  cream  is  employed  partially,  there  is  a  good  deal  of  fat  or  butter  in 
the  cheese,  as  in  the  Cheshire,  Stilton,  and  Gloucester,  whereas  skimmed-milk  cheese 
contains  very  little  fat ;  but  it  is  admitted  by  good  judges  that  the  quality  of  cheese  de- 
pends as  much,  at  least,  upon  the  mode  of  manufacture  as  on  the  materials.  Some  of 
the  most  agreeably-tasted  cheese  is  made  of  skimmed  milk,  as  the  Parmesan,  and  some 
of  the  Dutch  cheese.  Rich  or  fat  cheese  is  prone  to  decomposition,  and  is  apt  to  collect 
mites  or  maggots :  hence  the  poor  cheeses,  such  as  the  Butch,  are  preferred  for  carry- 
ing to  sea,  from  their  keeping  better.  Braconnot  has  shown  that  the  flavour  of  cheese 
depends  upon  a  peculiar  principle,  which  he  has  called  caseic  add.  For  the  process  of 
making  cheese,  see  Book  XXY.,  **  Dairy." 

SuBSBCT.  2. — Varieties  of  Cheese. 

The  principal  varieties  of  cheese  used  in  England  are  the  following : 

1958.  Cheshire  cheese. — ^This  cheese  is  famous  all  over  Europe  for  its  rich  quality  and 
flne,  piquant  flavour.  It  is  made  of  entire  new  milk,  the  cream  not  being  taken  off.  The 
cheeses  are  generally  of  very  large  size,  usually  about  sixty  pounds*  weight,  and  some 
have  been  made  of  one,  or  even  two  hundred  weight.  Each  cheese  is  usually  made  of 
the  produce  of  one  day's  milking  from  herds  of  from  100  to  200  cows,  who  feed  in  rich 
pastures  on  some  of  the  finest  land  in  England.  Their  excellence  must  be  attributed  to 
the  goodness  of  the  milk,  their  sixe  and  age,  and  the  skUl  employed  in  the  manufacture. 
The  colour  is  not  entirely  natural ;  but  a  yellow  tint  is  given  by  amotto,  marigolds,  or 
carrots.  It  is  said  that  some  increase  the  richness  and  mellowness  of  the  cheese  by 
adding  beef  suet,  or  any  other  wholesome  and  sweet  fat  Well  clarified,  which  is  poured 
into  and  mixed  with  the  curd. 

1959.  Olomcester  cheese  is  much  milder  in  its  taste  than  the  Cheshire.  There  are  two 
kinds  of  Gloucester  cheese,  single  and  double.  Single  OUmeester  is  made  of  skimmed 
milk,  or  of  the  milk  deprived  of  half  the  cream ;  of  course  it  is  not  very  rich,  but  is  often 
of  good  flavour.  DoiMe  Gloucester  is  a  cheese  that  pleases  almost  every  palate :  it  is 
made  of  the  whole  milk  and  cream,  and  is  a  fiU  cheese,  usually  the  kind  employed  for 
toasting,  though  the  single  often  toasts  veiy  well.  These  cheeses  are  made  of  various 
sixes,  the  single  generuly  eight  to  the  cwt.,  and  very  thin,  and  the  double  four  to  the 
cwt.,  and  at  least  twice  as  thick.  As  the  two  kinds  sometimes  resemble  each  other 
eonsiderably,  some  honest  farmere  stamp  a  figure  of  a  heart  upon  the  single  Gioooester, 
to  distinguish  it  from  the  double.    The  true  characteristics  of  Gloucester  cheese  oon- 
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Btst  in  its  great  riotiDeM,  together  with  the  mildoesB  of  its  flarour,  and  that  smootli. 
waxy  texture  which  makes  it  cut,  even  in  thin  slices,  without  cmmbling,  as  Cheshire 
cheese  is  apt  to  do.  Its  oily  matter  is  retained  in  toasting,  by  softening  without  being 
burned. 

1960.  Siilion  eA««M.-'This,  from  its  peculiar  richness  and  flavour,  has  been  caUed  the 
Parmesan  of  England.  Its  name  is  derived  from  having  been  first  made  at  Stilton  ia 
Leicestershire,  though  it  is  now  manufactured  very  generally  throughout  the  counties  of 
Cambridge,  Huntin^on,  Rutland,  and  Northampton.  It  is  made  by  adding  the  cream 
of  one  day  to  the  entire  milk  of  the  next.  The  cheeses  are  all  of  a  small  size,  from  six 
to  eight  pounds*  weight,  and  are  of  a  cylindrical  form,  made  in  a  deep  vat,  and  are  not 
oonsidered  to  be  sufficiently  mellow  until  they  are  two  years  old,  nor  ripe  until  they  ex- 
hibit spots  of  blue  in  the  interior,  marking  the  commencement  of  decay.  It  is  said  that 
some  keep  them  in  warm,  damp  cellars  to  accelerate  the  ripening.  The  blue  part  is  of 
a  peculiar  nature,  different,  it  is  said,  from  the  common  blue  mould  of  cheese.  The  de- 
cay should  not  be  advanced  beyond  a  certain  point.  A  variety  of  Stilton,  but  not  so  rich, 
or  of  so  fine  a  flavour  as  the  last,  is  made  in  a  net,  and  of  the  form  of  a  pine  cone,  the 
net  impi  easing  lines  on  its  surface. 

1961.  Coitaiktm  eheete,  made  near  a  town  of  that  name  in  Cambridgeshire,  is  a  thicker 
kind  of  cream  cheese  than  Stilton.  Its  superior  delicacy  and  flavour  are  attributed  to 
the  fragrant  herbage  on  the  commons  where  the  cows  are  pastured. 

1962.  Sa^e  cheese,  called  also  green  choose,  is  made  chiefly  in  the  vales  of  Gloucester 
and  Wiltshire,  by  colouring  some  curd  with  bruised  sage,  marigold  leaves,  and  parsley, 
and  mixing  this  with  some  uncoloured  curd  ;  the  whole  is  then  made  into  a  cheese, 
which,  of  course,  exhibits  a  mottled  appearance. 

Among  the  Romans  it  was  a  practice  to  flavour  cheese  with  thyme  and  other  sweet 
herbs ;  and  this  custom  was  continued  during  the  middle  ages.  We  are  told  that  the 
Emperor  Charlemagne,  arriving  at  a  bishop's  palace  on  a  fast  day,  could  get  nothing  but 
bread  and  cheese.  The  prelate,  observing  the  king  picking  out  with  his  knife  small 
specks,  which  he  mistook  for  impurities  in  the  cheese,  informed  his  guest  that  they  were 
parsley  seeds.  The  monarch  tasted  them,  and  liked  them  so  much  that  he  requested  the 
prelate  to  send  him  an  annual  supply  of  cheese  prepared  in  this  manner. 

1963.  Ckedder  cheeee  is  not  exclusively  made  at  the  vilUge  of  Chedder,  in  the  Mendip 
HiUs,  Somersetshire.  A  great  deal  of  the  same  kind  is  also  made  round  Bridgewater, 
and  in  the  marshes  round  Glastonbury.  Tho  cheese  is  peculiar,  much  resemhUng  Par- 
mesan ;  it  has  a  very  agreeable  taste  and  flavour,  and  has  a  spongy  appearance,  the  eyes 
being  filled  with  a  limpid  and  rich,  but  not  rancid  oil.  The  cheeses  are  generally  large. 
But  little  of  the  prime  Chedder  cheese  is  made,  that  generally  sold  for  it  not  being  gen- 
uine, and  is  inferior. 

1964.  BrjekhtU  eheeee, — ^There  is  nothing  remarkable  in  this  except  its  form.  It  is 
made  by  turning  with  rennet  a  mixture  of  cream  and  new  milk.  The  curd  is  put  into  a 
wooden  vessel  the  shape  of  a  brick,  and  is  then  pressed  and  dried  in  the  usual  way.  It 
is  best  made  in  September,  and  is  ready  in  six  months. 

1966.  Dufdop  cheeee  is  famous  in  Scotland :  it  is  so  called  from  the  Parish  of  Dunlop, 
in  Ayrshire,  where  it  was  first  or  best  made,  and  where  the  pastures  are  very  rich ;  but 
it  is  now  manufactured  in  other  parts  of  Ayrshire.  The  best  is  made  entirely  from  new 
milk,  and  it  has  a  peculiarly  mUd  and  rich  taste ;  but  there  is  nothing  remarkable  in  the 
manner  of  making  it. 

In  some  parts  of  England  they  never  chum  the  milk,  but  only  the  oream ;  consequent- 
ly they  make  little  butter-milk,  because  the  servants  will  not  eat  this,  thongh  they  have 
no  objection  to  skimmed  milk.  In  Scotland  and  Ireland,  on  the  contrary,  they  chum  aU 
the  milk,  and  have,  of  course,  much  butter-milk,  which  is  much  relished  there. 

In  the  HtghUmU  of  Scotland  ihey  make  a  cheese  for  the  table  of  a  very  high  gout,  an 
almost  Tartarian  preparation,  by  allowing  the  milk  to  become  sour,  and  to  coagulate  of 
itself,  which  gives  a  flavour  even  more  pungent  than  that  of  goat*s-milk  cheese. 

1966.  What  is  called  in  London  new  cheeee  is  made  chiefly  in  Lincolnshire,  and  is  ei- 
ther made  all  of  cream,  or,  like  the  Stilton,  by  adding  the  cream  of  one  day's  milking  to 
the  xnilk  that  comes  immediately  from  the  cow :  they  are  extremely  thin,  and  are  com- 
pressed gently  two  or  three  times,  turned  for  a  few  days,  and  then  sent  to  be  disposed 
of  to  be  eaten  new  with  radishes,  salad,  dec.  It  may  be  made  in  the  following  manner : 
Warm  some  cream,  add  rennet  in  the  proportion  of  a  spoonful  to  a  pint,  or  more  if  ne- 
cessary. Put  the  cord  into  a  sieve,  having  a  cloth  at  the  bottom ;  when  it  has  remained 
twenty-four  hours,  transfer  it  to  a  cheese  vat,  and  cover  it  with  a  wet  cloth  and  board ; 
in  about  two  hours  it  may  be  used. 

1907.  Skimmed-milk  dke«e.— ChMM  mtde  from  the  curd  of  skimmad  milk,  whan  aU  tho  cnam  hu  boon 
■oponted,  has  in  it  no  batTneooai  matter,  hat  it  the  caaeoua  tobaunoe  in  a  pan  atote.  raaombUng  my  nearly 
white  of  eggs  or  albamen,  ox,  perhapa,  more  nearly  the  rlaten  of  wheat.  Thw  cheeee  from  ikimnied  milk  only 
is  made  in  thoee  districts  of  Enaland  where  batter  is  the  chief  object  of  the  dainr-man,  as  in  &sez  and  Siif- 
iblk  What  is  made  in  England  of  this  kind  has  seaively  anr  HaToor,  and  dries  almeat  aa  hard  aa  horn,  bat  ia 
aa  digMtiUo  aa  the  aofter  ehaeoe,  thoagh  not  Tory  palatabU.  It  is,  howerer,  asefal  as  part  of  ship  stom^ 
being  loos  Udda  to  spoil  on  a  sea  Toyage  than  richer  cheeae,  paiticolarly  in  a  warm  climalo.    On  the  snbjec 
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•  «f  ikiauMd'iiulk  cheue  Df.  Aademm,  celebnted  for  his  writinn  on  ■frricQlture,  obwrves  that  |^  aa  ervaneou 
ide*  to  ■uppoM  ihftt  the  agrMaUe  tMte  of  chMte  depends  eolely  npon  the  qoaotitj  of  oiljr  or  flNoatter  it  nay 
contain.  ParmeMn  cheese  is  made  of  skimmed  milk ;  so  are  the  Dutch  cheesee,  which  many  consider  as  yeiy 
pleasant  tasted.  He  has  seen  cheese  made  of  skimmed  milk  that  ate  exactly  like  the  finest  cream  cheese,  and 
he  considers  that  what  is  called  richnsss  in  cheese  depends  as  much  upon  the  particolar  mode  in  which  they 
are  manufactured  as  upon  the  materials  of  which  the  oheeee  consists.  In  confirmation  of  this  c^inioBi  he  n- 
marks  that,  though  the  Uste  of  double  Gbucester  differs  so  much  from  Cheshire  cheese,  yet  they  are  both 
nade  firam  the  same  kind  of  milk. 

1968.  Parmesan  cheese. — ^This  most  celebrated  of  all  cheese  is  made  in  the  dachy  of 
Parma  and  Piacenza,  and  in  yarioas  parts  of  Lombardv  :  at  present  the  district  of  Lodl 
is  in  high  repute  for  it.  It  was  formerly  supposed  to  be  made  from  goats'  milk ;  but  it 
is  made  merely  of  skimmed  cows*  milk,  and  the  high  flavour  which  it  has  is  supposed 
by  some  to  be  owing  to  the  rich  herbage  of  the  meadows  of  the  Po,  where  the  cows  are 
pastured,  and  by  others  solely  to  the  process  by  which  it  is  manufactured,  a  particular 
account  of  which  may  be  seen  in  Cadell's  **  Journey  in  Italy,  1818."  Half  the  milk  has 
stood  sixteen  or  seventeen  hours,  and  the  other  half  has  stood  only  six.  The  milk  is 
heated  and  coagulated  in  a  caldron,  and,  without  being  taken  out  of  the  caldron,  the 
curd  is  broken  very  small  by  an  implement  consisting  of  a  stick  with  cross  wires ;  it  is 
again  heated,  or,  rather,  scalded,  till  the  curd,  now  a  deposition  from  the  whey,  has  at- 
tained a  considerable  degree  of  firmness ;  it  is  then  taken  out,  drained,  salted,  and 
pressed,  and  in  forty  days  it  is  fit  to  put  into  the  cheese  loft.  The  best  Parmesan  is 
kept  for  three  or  four  years,  and  none  is  carded  to  market  till  it  is  at  least  six  months 
old.  Another  account  of  the  manner  of  making  it  is  to  be  found  in  the  seventh  volume  of 
the  Bath  Society's  papers,  and  in  the  second  volume  of  Mr.  Arthur  Young's  "  Travels  ia 
France." 

1969.  Dutch  cheese. — ^In  Holland  they  coagulate  their  milk  with  muriatic  acid  instead 
of  rennet,  which  occasions  that  pungent  taste  peculiar  to  this  cheese,  and  preserves  it 
from  mites.  The  Ganda  is  most  celebrated,  which  is  made  with  extraordinary  care.  A 
detailed  description  of  the  mode  of  making  it  is  published  in  the  Jour.  Am,  des  Paya 
Bas^  and  is  quoted  in  the  excellent  work  by  Margaret  Dodds.  The  best  Dutch  cheese 
is  made  in  the  environs  of  Leyden,  at  Eidam  and  Friezland,  where  also  a  very  large 
quantity  is  manufactured  for  England,  of  skimmed  milk,  chiefly  for  sea  stores.  In  the 
'Texel  they  make  cheese  from  ewes'  milk :  a  good  deal  of  Dutch  cheese  of  a  round 
form  comes  now  to  London ;  it  is  of  a  low  price,  and  frequently  of  vezy  good  quality. 

1970.  Svfiss  cheese.— SwiivstX^xA  has  been  long  celebrated  for  its  eheese :  several 
Tarieties  of  cheese  are  produced  there«  and  though  made  of  skimmed  milk,  or  partially 
skimmed  milk,  yet  are  they  remarkable  for  their  fine  flavour,  which  is  partly  owing  to 
the  herbage  of  the  mountain  pastures.  That  denominated  from  Gruvkrcj  a  bailiwidc  in 
the  canton  of  Fribourg,  is  best  known  in  England.  This  is  flavoured  by  the  dried  herb 
of  Melilotos  (^iiudis  in  powder.  The  cheeses  weigh  from  forty  to  sixty  pounds  each, 
and  require  to  be  kept  in  a  damp  place,  and  washed  frequently  with  white  wine  to  pre- 
serve it  from  the  depredations  of  insects.  Until  of  late,  the  manufincture  of  this  cheese 
was  limited  to  a  few  wealthy  persons :  as  it  is  necessary  for  its  quality  that  the  cheese 
should  be  very  large,  and  that  the  milk  should  be  coagulated  on  the  day  it  was  taken 
from  the  cow,  it  was  only  by  keeping  a  large  number  of  cows  that  the  manufacture  could 
be  carried  on,  and  the  owner  of  a  few  cows  only  was  unable  to  succeed.  At  present,  how- 
ever, it  appears  that  cheese  dairies  have  been  established  by  the  poor  peasantry  joining 
together,  and  thus  competing  with  the  more  wealthy.  Another  excellent  cheese  is  made 
at  Neufchatel.  The  Schabzie^ar  cheese  is  made  by  the  mountaineers  of  the  canton  of 
Glarus.  It  has  a  marbled  appearance  and  aromatic  flavour,  from  the  bruised  leaves  of 
the  melik>t.  The  milk  is  exposed  to  the  temperature  of  46°  for  five  or  six  days,  when 
the  cream  is  completely  formed,  and  is  taken  oflT.  The  skimmed  milk  is  coagulated  by 
sour  milk,  and  not  by  rennet,  and  the  curd  thus  obtained  is  pressed  strongly  in  bags,  and 
when  sufficiently  pressed  and  dried,  it  ia  ground  to  powder,  salted,  and  mixed  with  the 
bruised  flowers  or  seeds  of  the  Melilotos  officinalis,  and  ailerward  again  pressed  into 
cheese.  The  entire  separation  of  the  cream,  or  unctuous  part  of  the  milk,  is  essential. 
Some  Swiss  cheese  is  also  manufactured  from  a  mixture  of  ewe-milk  with  that  of  the 
cow. 

1Q71.  WtrtvhaU*  eJUesg  is  a  skimmed-mjik  cheese,  and  is  a  nmarfcahle  instanoe  of  how  much  the  quality  of 
'cheese  depenoa  upon  the  mannfactura.  It  is  described  by  some  as  being  preferable  to  the  Dntdk,  Swiss,  and 
eren  Parmesan  cheese.  The  cream  is  allowed  to  remain  till  the  milk  beneath  is  snb-acid ;  it  is  then  removed, 
and  the  milk  placed  near  a  fire  to  eoeipilate.  Hie  whey  ia  next  expressed  from  the  cord,  which  i»  dried  sod 
crumbled  between  the  hands.  It  remains  for  ssTeral  doys  until  the  putrid  fermentation  commences ;  but  this 
is  stopped  by  kneadin^f  it  into  balls  with  rarroways,  salt,  butter,  pounded  papper,  and  dores.  Sometimsa 
theee  hslls,  or  little  cheeses^  are  hung  up  in  the  smoke  of  a  wood  fire. 

197S.  CkitH/rom  miik  a»d  pottUot*  is  manufactured  in  Thnringia  and  Saxonr.  The  best  potatoes  are  half 
dressed  ia  steam,  peeled,  and  reduced  to  a  pulp.  Pito  pounds  of  this  are  mixed  with  ttom  one  to  ten  pounds 
of  sweet  curd,  ana  kneaoed  together,  some  salt  being  added ;  af^r  lying  for  a  few  daya,  this  is  again  kneaded, 
and  then  pressed  into  little  basketSjiwhera  the  superfiuous  moisture  drains  off;  the  cheese  an  then  formed 
into  balls  and  dried  in  the  shade.  These  cheesee  keep  well  in  the  dry*  and  their  quality  improres  with  sge, 
with  the  advantage  that  they  generate  no  vemin ;  tluiir  taste  is  said  to  evoeed  the  best  cheese  made  in  Holland. 

1973.  Cream  cheese^  although  so  called,  is  not  properly  cheese,  but  is  nothing  more 
than  cream  dried  sufficiently  to  be  cut  with  a  knife.    To  make  it»  a  quantity  of  good 
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sweet  oremn  is  pot  into  a  cheese  yat,  with  green  rashes  sewed  together  on  purpose,  at 
the  bottoiiPof  the  Tat,  which  must  have  a  sufficient  number  of  holes  to  let  the  whej 
which  drains  off  pass  freely  away.  On  the  top  of  this  cheese  are  likewise  laid  rashes 
or  long  grass  of  the  Indian  corn,  in  the  same  manner  as  at  the  bottom,  in  order  to  ri- 
low  it  to  be  torned  without  being  handled.  It  is  usual  to  make  these  chevies  from  one 
inch  to  one  inch  and  a  half  m  thickness.  The  thinner  they  are  made,  the  sooner  they 
are  ready.  It  is  kept  in  a  warm  place  to  sweat  and  ripen ;  but  extremes  of  heat  or  cold 
are  injurious,  and  some  judgment  must  be  used  in  managing  it. 


CHAPTER  V. 
Bxans. 

SlOT.  I. — ^EVTBODirCTOaT  OBSKBTlTIOirS. 


1974.  The  feathered  tribe  ofammaU^  or  Jnria,  furnish  a  considerable  and  raried  supply 
of  sustenance  to  man ;  and  they  possess  this  quality  in  common  with  quadrupeds,  that 
none  of  them  are  absolotoly  deleterious  when  used  as  food,  although  their  properties  in 
this  respect  vary  considerably.  Like  quadrapeds,  also,  some  birds  which  have  been 
found  the  fittest  for  the  table  have  been  long  domesticated,  while  others  remain  always 
wild.  Birds  of  prey  are  never  eaton  among  us,  their  flesh  being  coarse,  tough,  and  UI- 
flaroured. 

1976.  Thoee  whieh  eerve  ue  am  food  may  he  divided  into  eueh  as  are  domesticated,  as  the 
common  fowl,  turkey,  duck,  and  goose ;  wild  birds,  usually  tenned  game,  as  the  pheas- 
ant, partridge,  grouse,  woodcock,  dec. ;  and  some  other  wild  birds,  that  are  not  consid- 
ered as  game,  such  as  lark,  pigeon,  dec. 

Of  birds,  both  domestic  and  wild,  some  are  whito-fleshed,  as  the  common  fowl,  turkey, 
and  pheasant ;  others  have  a  dark-coloured  flesh,  as  the  duck,  goose,  and  pigeon,  also 
grouse,  blackcock,  dtc. 

Game,  in  this  country,  is  usually  considered  as  a  luxury  rather  than  a  general  article 
of  food ;  and  it  is  frequently  kept  for  some  time,  until  it  has  acquired  a  peculiar  odour, 
called /wsK/,  and  a  certain  slightly  aromatic  bittor  tasto. 

Of  aquatic  birds,  both  swimmers  and  waders,  many  are  rery  delicate,  though  in  gen- 
eral they  are  disposed  to  become  fat,  and  some  have  a  rank,  fishy  taste. 

1976.  Not  only  the  fattening,  hut  the  flavour  of  hirde  is  very  much  influenced  by  the  na- 
ture of  their  food.  Those  which  feed  upon  grains  and  vegetables,  as  the  common  fowl, 
turkey,  and  pheasant,  are  the  most  delicate,  and  have  the  whitest  flesh.  Those  which 
live  partly  on  animal  and  partly  on  vegetable  food>  as  ducks  and  geese,  are  brown- 
fleshed,  and  higher  flavoured ;  and  those  which,  being  aquatic,  live  wholly  on  fish,  have 
a  tasto  savouring  of  the  creatures  they  feed  upon ;  it  is  remarked  that  the  same  bird 
may  be  made  to  acquire,  in  a  certain  degree,  a  peculiar  flavour  by  managing  its  food  ac- 
cordingly. If  permitted  to  go  at  large,  with  plenty  of  food,  and  under  faToorable  cir- 
cumstances, as  in  the  case  of  common  fowl  in  a  farm-yard,  they  often  get  sufliciently 
fat ;  but  domestic  fowls  are  generally  fattened  for  the  market,  and  sometimes  not  in  Uie 
way  best  calculated  to  promote  their  health,  and,  consequently,  wholesomeness  as  food. 
Some  wild  birds  are  migratory,  and  can  only  be  had  while  they  remain  with  us ;  before 
the  use  of  gunpowder  these  were  caught  by  hawks  trained  for  the  purpose,  a  mode  of 
killing  calculated  to  render  the  flesh  more  tender ;  at  present  they  are  shot,  hawking 
liaving  gone  out  of  use.    Some  small  birds,  as  larks,  are  caught  in  nets  and  traps. 

1977.  The  fat  of  hirds  ie  not  dispersed  through  the  muscles  or  marbled^  as  it  is  in  qiuuhu- 
peds ;  and  different  parts  of  the  same  bird  differ  very  much  in  flavour  and  other  proper- 
ties. Every  one  knows  how  much  whiter  the  pectoral  muscles  which  move  the  wings 
are,  when  cooked,  than  those  which  more  the  legs  *,  but  the  flesh  of  the  latter  is  more 
juicy,  and,  when  tender,  from  being  young  and  well  dressed,  is  by  many  preferred.  The 
legs  of  the  snipe  and  the  woodcock  are  always  preferred  to  the  breast.  The  legs  of 
birds  are  more  apt  to  get  tough  and  stringy  when  old,  particularly  the  tendons  and  liga- 
menu ;  hence  the  greater  difficulty  in  carving  them.  The  flesh  of  bihls,  particularly 
poultry,  is  extremely  nutritious  and  easy  of  digestion ;  therefore  rery  fit  for  valetudina- 
rians. 

1978.  The  ttttermd  organs  or  viscera  of  birds  are  partly  eaten ;  of  these  the  ginard  is 
digested  slowly,  and  is  not  proper  for  dyspeptic  persons.  The  intestines  of  the  wood- 
cock, called  the  trail,  when  dressed  is  considered  by  epicures  as  a  delicate  morsel.  The 
liver  has  a  peculiar  flavour,  from  the  bile  contained  in  it :  by  some  it  is  relished,  and 
disliked  by  others.  The  livers  of  geese  fattened  and  enormously  enlarged,  so  much  the 
fashion  in  some  parts  of  the  Continent,  are  really  in  a  state  of  disease ;  and  Dr.  Prout 
remarks  that  it  can  scarcely  be  considered  as  free  from  danger  to  eat  them. 

1979.  The  term  poultry  is  applied  to  all  kinds  of  domestic  fowls  brought  up  in  a  farm- 
yard. In  Britain,  where  much  buteher's  meat  is  consumed,  these  are  generally  esteem- 
ed a  luxury,  and,  oonaequently,  are  not  reared  in  such  considerable  quantities  as  ia 
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France,  Egrpt*  and  some  other  countries,  where  it  is  nsed  more  aa  a  common  article  of 
food.  In  France,  poultry  forms  an  important  part  of  the  live  stock  of  the  farmer,  and  it 
has  been  said  of  that  oountiy  that  the  poultry-yards  supply  a  much  greater  quantity  of 
food  to  the  gentleman,  the  wealthy  tradesman,  and  the  substantial  farmer,  than  the 
shambles.  It  is  well  known  that  in  Egypt  it  has  been,  from  time  immemorial,  a  consid- 
erable branch  of  rural  economy  to  raise  domestic  poultry  for  sale,  hatched  in  ovens,  by 
artificial  heat.  The  warmer  climates  are  far  more  favourable  than  ours  for  the  purpose 
of  raising  poultry ;  and  the  same  remark  necessarily  holds  with  respect  to  this  country, 
where  the  warmest  and  driest  soils  are  best  adapted  to  this  production,  more  especiaJJtT 
of  chickens  and  turkeys. 

It  is  conceived  that  the  consolidations  of  farms,  among  other  conse<iuences,  haa  di- 
minished the  quantity  of  poultry,  and,  consequently,  enhanced  the  price.  Though  the 
gentleman,  the  yeoman,  and  the  capital  rack-renter  may  sometimes  rear  enough  tor  tha 
supply  of  their  own  table,  yet  it  is  not  an  object  with  them  to  produce  a  supj^y  for  tha 
public,  and  the  business  of  breeding  poultry  for  the  market  is  either  left  to  the  cottager* 
whose  means  and  opportunities  are  too  limited,  or  to  the  little  tradesmen  and  farmers. 
When  markets  are  too  distant  for  the  cottagers,  their  poultry  is  purchased  by  the  hig- 
glers, who  carry  it  to  the  large  towns  for  sale. 

1980.  Hoicking  chickens  by  artificial  heat  may  be  mentioned  as  one  of  the  modes  of  in- 
creasing food,  perhaps  deserving  of  attention.  This  method,  we  are  informed  by  Dio^ 
dorus  and  Aristotle,  was  practised  from  time  immemorial  by  the  Egyptians,  and  is  still 
used  in  that  country  to  a  considerable  extent.  This  art  is  practised  very  successfully 
by  the  inhabitants  of  a  village  named  Berme,  and  by  those  who  live  at  a  small  distance 
from  it.  Towards  the  beginning  of  autumn,  the  persons  who  follow  it  as  a  trade  spread 
themselves  into  various  parts  of  the  country,  and  each  one  offers  his  services  in  mana- 
ging an  oven.  The  ovens  are  of  different  sizes,  but  generally  hold  from  40,000  to  80,000 
eggs.  Each  Bermean  engages  to  deliver  two  thirds  as  many  chickens  as  he  receives 
eggs ;  and  as  many  of  the  remaining  third  as  he  hatches  are  his  own  property.  From 
a  newspaper,  published  by  the  Egyptian  government,  it  appears  that  upward  of  seven* 
teen  millions  of  chickens  are  annually  hatched  in  this  manner  in  Egypt ;  and  the  fowls, 
when  grown  up,  are  not  inferior  to  those  produced  by  incubation. 

The  members  of  the  French  Academy,  in  the  early  and  middle  part  of  the  last  oen- 
tnry,  in  consequence  of  the  reports  of  travellers,  made  experiments  on  this  subject, 
under  the  direction  of  Reaumur ;  the  trials  succeeded,  and  the  details  of  the  methods 
employed  were  published  in  a  volume,  which  was  translated  into  English  in  1760. 
These  experiments  were  repeated  by  various  individuals,  not  only  in  France,  but  at 
Florence,  and  in  Poland.  M.  Bonnemain,  a  physician  of  Paris,  succeeded,  in  1777,  in 
hatching  chickens  in  an  apparatus  heated  by  hot  water ;  and  it  is  said  that  chickens 
produced  in  this  way  supplied  the  table  of  Louis  XIV . 

1981.  Wc  give  the  method  used  by  M.  Bonnemain,  which  is  interesting,  because  it  ap- 
pears to  have  been  the  first  example  of  the  mode  of  producing  a  very  uniform  degree  of 
temperature,  by  means  of  hot  water,  now  extensively  employed  in  warming  buildings. 

A  bn  ia  a  wood«n  bajldiof  wu  ooMtnieted  for  hfttehiof  the  em,  profided  with  bust  shelTee  ia  the  ia^ 
■ide,  in  which  the  egga  were  placed  ;*  pipes  proceeding  from  a  boiler  paned  between  all  the  ahelvM,  and  the 
heat  was  kept  up  b^  the  circulation  of  not  water  through  them.  The  fire  being  lighted,  the  temperature  ia 
imieed  till  the  heat  is  obtained  in  the  box  which  ie  necoMary  for  incvbation,  which  is  about  that  of  the  haman 
body,  or  WP\  and  this  ia  aaoertnaaed  bj  a  thennooicler  placed  in  the  box.  It  is  ooBTenient  not  to  cover,  oa 
the  szat  day,  non  than  the  twentieth  oart  of  the  eupernces  of  the  shelves^  and  to  add  every  day,  for  twen^ 
days,  an  equal  oaantity  of  eggs,  so  that  on  the  twenty-first  day  the  quantity  of  eggs  first  placed  will  be  for 
the  greater  part  natdied ;  and  we  may  thus  obtain  eteiy  day  nearly  the  same  nambsr  of  chickens ;  but  this, 
navertheleas,  may  be  occasionally  rsgnlated  by  the  pazticolar  season  of  the  year.  Daring  the  first  dafs  of  iap 
CttbatioQ,  whether  nataral  or  artificial,  the  small  portico  of  water  contained  within  the  substance  of  the  egg 
OTaporates  through  the  pores  in  its  shell ;  this  is  replaced  by  an  equal  portion  of  air,  which  is  necessary  to 
ni^iort  the  respiration  of  the  chick ;  but  as  the  atmospheric  air  which  surrounds  the  eggs  in  die  box  at  that 
degree  of  teaperatore  is  coosplately  dry,  or  hot  little  humid,  so  the  chick  would  greatly  suffer,  or  finally  pei^ 
ish  from  this  kind  of  desiocaUon,  were  not  some  remedy  prorided ;  and  thus,  in  order  that  the  eggs  may  ba 
better  hatched  in  the  dry  seasons,  the  hens  corer  them  wiin  the  earth  on  the  door  of  the  plaoe  where  they  mX. 
In  artiftcisl  incubation,  to  keep  the  air  in  the  store  constantly  humid,  they  plaoe  it  in  flat  Tassels,  such  afe 
plates,  filled  with  water.  When  the  chickens  are  hatched,  they  are  removed  from  the  stove,  sand  carried  to 
another  box  called  the  ca^.  where  they  are  ftd  with  millet,  and  nestle  under  a  sheep's  skin  with  wool  in  it 
suspended  over  them ;  this  is  called  an  artificial  mother,  and  is  to  vxfifij  the  place  of  the  shelter  afforded  fay 
the  hen.  They  also  sepainte,  by  means  of  partitions  in  the  oaae,  the  chickens  as  they  are  hatched  eack  day, 
ia  order  to  modiiy  their  nourishment  agreeabW  to  their  age.  "Ae  heat  in  the  water,  ud,  oonseqaenUy,  in  tan 
boa,  is  very  aooorately  regulated  by  means  oc  an  apparatus  very  ingenious,  but  too  complicated  to  deacrCbe  ia 
this^aoe.    The  complete  details  may  be  seen  in  Gill's  *'  Teohndogioal  Repoaitoiy,''  Feb.,  IMS,  p.  70. 

1081.  Ltttljf,  tkemMie  hat  been  ammnd  fty  the  ezHbUion,  in  LoMon,  of  a  nude  very  nmilar  of  pttfonmng 
tk*  earns  process,  wnich  appears  to  be  completelr  successful.  A  large  box  is  divided  b^  shelves  in  the  manner 
of  the  hot  cloaets  that  are  heated  by  steam :  eaen  division,  into  which  the  eggs  ars  laid  in  flannel,  is  surronnded 
on  the  top,  bottom,  and  sides  by  steam,  ana  kept  exactly  to  the  same  temperatars.  By  doors  opeaing  into  tha 
several  divisions,  the  eggs  ars  perfectlv  aooessible,  but  must  be  turned  oTery  twenty-four  hours.  On  tha 
aighteenth  day  the  audible  sign  of  life  is  apparent,  by  the  faint  piping  of  the  chick  being  heard ;  and  on  tha 
twentieth  or  tweaty*first  day  the  ynnng  creature  liberates  itself  rran  its  prison  by  breaking  the  shell  in  a  ea- 
rions  manner  with  its  bill,  and  by  the  muaoular  exerticns  of  its  Jimbs  emeiges  into  a  new  existence.  It  is  oop 
riovs  to  sse  the  little  animals  run  about  and  pack  their  food,  which  is  ground  biscuit,  and  hard  eggs  choppsd. 
almost  immediately  after  their  birth.    These  are  then  put  into  a  low  glaia  case,  the  fioor  of  which  is  corered 

*  A  w9oi-eut  of  BoBBsmaiB's. sfynrtas  k  iasBitaJ  to  the  ssctipa  "  Oa  Wwiag  BuiMi^pi  ty  Hot  Water.  *. 


416  OK   POOD. 

with  KTETsI ;  and  in  a  few  dayt  thav  aoqaira  atrength  enony h  to  ba  ramorad  into  a  largar  apaea  on  tiM  Hoatj 
win  covered  with  KimTel.  The  food  it  Bcattered  among  the  graTwl,  and  they  feed  themaelvea  from  the  tioM  d 
laaving  the  efga.  Upon  the  whole,  the  proooM  of  hitching  in  thia  oaanner  appeara  to  be  very  aimpk ;  hoi 
whether  it  would  be  profitable,  aa  a  apecalation,  to  breed  np  chickens  thus  ror  the  market  in  thia  climate^ 
where  the  difBcnltieB  will  be  foand  mnch  greater  than  in  Egypt,  remains  to  be  aaceruined  by  an  experiment, 
which,  howcTer,  daaarrea  to  be  made.  In  New- York,  where  the  cUmate  ie  aoTera,  they  contriTa,  by  oiaaaa 
of  artificial  heat,  to  m^te  the  bene  la^r  all  the  winter,  and  Ukewiae  breed  up  chickena. 

19^.  ArtUieial  itiembatioH  w  pnettatd  among  the  Ckimea*.  Whole  swarma  of  dacka  are  bred  in  bargee  anr- 
Toanded  with  projecting  atagea,  eorered  with  coopa  fw  the  reception  of  these  birds,  which  an  taught  by  tha 
aound  of  the  whistle  to  jump  into  the  rivers  and  caaala  in  asarch  of  food,  and  by  another  call  to  return  to  tbatr 
lodginga.  They  are  usuall  v  hatched  by  placing  their  eggs,  aa  the  ancient  Egyptiaaa  were  wont  to  do,  in  anall 
ovens  or  sand-baths,  m  order  that  the  same  female  may  oootinue  to  lay  egga  throughout  the  year;  which 
would  not  be  the  caae  if  ahe  had  a  Toung  bitMMi  to  attend.  The  ducks,  when  killed,  aza  uaoally  split  open, 
aaltod,  and  dried  in  the  auui  in  which  state  they  afford  an  exeaUant  relish  to  rioa  or  other  vegetablea. 

1064.  In  the  following  description  of  birds  employed  asfoodt  we  have  not  considered  it  as 
essential  to  arrange  them  according  to  the  classification  usnslly  adopted  in  tresting  of 
their  natural  history,  hut  rather  according  to  their  relative  importance  as  food,  "niey 
are,  however,  also  grouped  according  to  their  natural  classes,  as  nearly  as  is  consistent 
with  oar  view. 

Sect.  II.— common  oa  domestic  fowl  {GaUus  Domestieus,  Linn.). 

*  1085.  The  tame  or  domestic  fowl,  so  common  with  us,  is  supposed  to  be  derived  from 
some  of  the  wild  species  which  are  found  in  great  plenty  in  the  forests  of  India;  bat 
they  have  been  domesticated  from  time  immemorial. 

1066.  Like  other  domesticated  animals,  they  have  been  divided  into  difibrent  breeds, 
of  which  those  most  esteemed  here  are,  the  common  dunghill  or  barn-door  fowl,  often 
white,  but  also  of  every  variety  of  colour ;  the  Dorking ;  the  black  or  Poland ;  the  Ban- 
tam ;  the  game  fowl ;  and  the  Chittagong  or  Malay.  Besides  these,  there  are  several 
others  more  rare. 

1067.  The  common  dunghill  fowl,  known  also  by  the  name  of  the  barn-door,  white,  or 
English  breed,  is  of  a  middle  size,  and  will  become  fat  upon  the  usual  run  of  the  farm- 
yai9,  where  they  thrive  upon  the  offals  of  the  stable  and  other  refuse,  with  perhaps  some 
small  regular  daily  feeds.  At  threshing-time  they  become  particularly  fat,  and  both  from 
the  full  ^owance  of  com  and  the  constant  health  in  which  they  are  kept,  by  living  in  a 
natural  state,  and  having  the  full  enjojrment  of  air  and  exercise,  they  become  the  most 
delicate  and  high-flavoured  of  all  the  varieties. 

1086.  Dorking  fowls  take  their  name  from  Dorking  in  Surrey,  celebrated  for  breeding 
them  in  great  plenty  and  perfection.  They  are  a  large  and  handsome  variety,  and  the 
flesh  is  fine,  but  inclined  to  a  yellowish  shade.  The  lay  large  eggs,  and  the  capons  are 
generally  made  from  this  breed,  which  has  frequently  five  toes. 

1060.  The  Poland  breed  is  black  with  white  tops.  Their  form  is  plump ;  they  fatten 
well,  and  in  quality  they  are  similar  to  the  Dorking,  or,  rather,  superior.  They  lay  aban** 
dance  of  large  eggs. 

1000.  The  every-day,  or  Dutch  fowls f  are  smaller  than  the  above,  but  have  still  longer 
plumes,  so  large,  indeed,  that  their  feathers  should  be  cropped  occasionally,  or  they  wiU 
get  into  their  eyes  and  blind  theoL  They  are  called  **  everlasting  layers**  from  the  abun- 
dance of  their  eggs. 

1001.  The  bantam  is  an  extremely  small  variety,  originally  from  India,  remarkable  on 
account  of  its  grotesque  figure,  being  generally  feather^  to  the  toes.  From  its  size  and 
delicacy,  they  are  veiy  convenient,  as  they  may  sometimes  stand  in  the  place  of  chickens, 
when  these  are  not  to  be  had ;  and  they  are  particularly  useful  for  sitting  upon  the  eggs 
of  partridges  and  pheasants,  being  good  nurses  as  well  as  Isyers. 

1002.  The  game  fowls  are  rather  small ;  but  the  flesh  is  beautifully  white,  and  superior 
to  that  of  any  other  variety  in  richness  and  flavour.  The  eggs  are  small  and  very  deli- 
cate ;  but  the  chickens  are  diflicult  to  rear,  from  their  pugnacity  of  disposition,  for  which 
this  breed  is  so  remarkable.  Great  cruelty  has  been  exercised  with  this  animal  in  ma- 
king them  fight ;  but  it  is  to  be  hoped  that  such  unmanly  sports  will  disappear. 

1003.  The  Chittagong  is  an  Indian  breed,  and  the  largest  variety  of  the  species ;  colour, 
striped.  Their  flesh  is  coarse,  dark,  and  best  calculated  for  soup.  They  are  good  lay- 
ers, but  not  steady  sitters. 

1004.  The  term  chicken  is  applied  to  the  young  female  till  they  are  four  months  old ; 
after  which  they  are  pullets  till  they  be^in  to  lay,  when  they  are  heru.  The  male  is  a 
chicken  till  he  is  three  months  old :  he  is  then  a  cock-bird  till  twelve  months  old,  when 
he  is  a  cock.  When  deprived  of  the  faculty  of  procreation,  he  becomes  a  capon;  and  a 
female  in  the  same  condition  is  a  hen-capon, 

1005.  Though  in  general  fowls ,  when  in  health,  will  become  sujiciently  fat  by  having  plenty 
of  food,  with  air  and  exercise,  yet  thev  are  commonly  fattened  for  the  London  market 
The  means  usually  employed  are,  to  keep  them  in  confinement,  with  abundance  of  food, 
i|nd  little  light ;  so  that,  in  fact,  they  have  nothing  to  do  but  to  eat.  It  is  a  common  prac- 
tice with  some  housewives  to  coop  their  ham-door  fowls  for  a  week  or  two,  under  the 
notion  of  improving  them  for  the  table,  and  increasing  their  fat :  a  practice  which,  bow- 
ever,  seldom  succeeds,  since  the  fowls  generally  pine  for  their  loss  of  liberty ;  and, 
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Blighting  their  food,  loee  instead  of  gaining  additional  flesh.    Soch  a  period  is,  in  fact, 
too  short  for  them  to  become  accustomed  to  confinement. 

1996.  Fowls  ate  generally  fattened  by  hemg  confined  in  cooptfor  teveral  weeka.  The  piri- 
Tation  of  light,  by  inclining  fowls  to  a  constant  state  of  repose,  except  when  moved,  by 
the  appetite  for  food,  promotes  and  accelerates  obesity ;  but  such  a  state,  observes  Mr. 
Mowbray,  obtained  in  this  way,  cannot  be  a  state  of  health,  nor  can  the  flesh  of  animals 
so  fed  equal,  in  flavour,  nutriment,  and  salubrity,  that  of  the  same  species  fed  in  a  more 
natural  way.  Economy  and  market  interest  may,  perhaps,  be  best  answered  by  the 
place  of  darkness  and  close  confinettient ;  but  a  feeder  for  his  own  table,  of  delicate  taste, 
and  ambitious  ef  furnishing  his  board  with  the  choicest  and  most  salubrious  viands,  will 
declare  for  the  natural  mode  of  feeding ;  and  in  that  view,  a  feeding-yard,  gravelled  and 
turfed,  a  room  being  open  all  day  for  the  fowls  to  retire  in  at  pleasure,  will  have  a  deci- 
ded preference,  as  the  nearest  approach  to  the  barn-door  system. 

1997.  Some  places  are  remarkable  for  the  feeding  of  poultry :  North  Chapel  and  Kinsford, 
in  Sussex,  are  mentioned  by  Rev.  Arthur  Young.  Barley  and  wheat  meal  are  the  bases 
or  chief  ingredients  in  all  fattening  mixtures  for  chickens  and  fowls ;  but  in  Sussex  the 
food  given  them  is  ground  oats  made  into  gruel,  mixed  with  hog's  grease,  sugar,  pot^ 
liquor,  and  milk ;  or  ground  oats,  treacle  and  suet,  sheeps*  plucks,  dec.  With  these  mix- 
tures they  are  crammed,  and  kept  in  a  coop  for  a  fortnight,  when  they  become  fat,  and 
are  sold  to  the  higglers.  Somo  of  these  fowls,  when  full  grown,  have  been  known  to 
weigh  seven  poun(&  and  more.  Oakingham  in  Berks  is  another  place  famous  for  fatten- 
ing fowls.  The  method  employed  is  nearly  the  same  as  has  been  just  mentioned.  If 
kept  too  long  upon  this  food,  fever  is  induced  by  a  constant  state  of  repletion,  which 
renders  the  flesh  red,  and  frequently  kills  them.  It  appears  utterly  contrary  to  reason, 
that  fowls  fed  upon  such  greasy  and  impure  mixtures  can  produce  flesh  and  fat  so  firm, 
delicate,  and  wholesome  as  those  which  are  fattened  upon  more  simple  and  substantial 
food.  In  the  system  of  cramming  there  are  sometimes  cruel  practices,  with  the  men- 
tion of  which  we  do  not  wish  to  stain  our  pages.  It  is  remarked  by  the  best  judges  that, 
where  artificial  feeding  is  required,  the  best  method  is  to  have  feeding-houses  construct- 
ed, warm  and  airy,  with  dry  floors  covered  with  sand  and  gravel,  and  kept  very  clean ; 
food  should  be  given  in  abundance,  but  of  a  natural' and  simple  kind,  made  of  grain,  oat- 
meal, milk,  boiled  potatoes,  bread,  and  sometimes  mixed  with  a  little  dripping,  not  more 
(han  twice  a  day,  so  as  to  preserve  perfect  health.  The  counties  of  England  most  pro- 
ductive of  poultry  are  Norfolk,  Surrey,  Sussex,  Herts,  Devon,  and  Somerset.  Spring 
is  the  best  season  for  breeding  chickens ;  but  the  attempt  to  rear  winter  chickens  in 
this  climate  seldom  succeeds.    The  spring  pullets,  properly  fed,  are  particularly  fine. 

1998.  Jn  the  oninion  of  physicians,  both  ancient  and  modern^  the  flesh  of  the  chicken,  at 
three  months  old,  is  the  most  delicate  and  easy  to  digest  of  all  other  animal  food ;  thence 
it  is  the  best  adapted  for  the  stomach  of  invalids,  or  the  constitutionally  weak.  Age 
makes  a  striking  difiference  in  the  flesh  of  fowls ;  after  twelve  months  it  becomes  tougher 
and  more  insoluble ;  the  male,  indeed,  at  that  age,  is  only  fit  for  making  soup,  while  the 
pullet  is  still  excellent,  although  a  more  substantial  viand  than  the  chicken.  While 
young  the  cock  and  hen  are  equally  delicate.  The  capon,  when  not  made  excessively 
fat,  has  been  esteemed  one  of  the  greatest  delicacies,  preserving  the  flavour  and  delicacy 
of  the  chicken  with  the  juicy  maturity  of  age. 

The  mode  of  killing,  by  drawing  or  stretching  the  neck,  when  unskilfully  performed,  it 
may  be  proper  to  mention,  is  productive  of  great  and  unnecessary  sufl^ering  to  the  animal : 
sufficient  force  should  be  used  to  break  the  spinal  cord,  otherwise  death  does  not  ensue 
immediately. 

The  common  fowl  belongs  to  the  order  Gallime,  or  gallinaceous  birds,  which  also  compre- 
hends the  turkey,  pheasant,  partridge,  bustard,  peacock,  and  quail. 

SacTioN  III.^niirsA  fowl  {Meleagris  Numidia,  Linn.). 

1999.  This  bird  is  so  named  because  first  brought  from  Africa,  where  only  it  is  wild 
in  great  abundance.  In  a  state  of  nature  these  birds  are  gregarious,  and  are  seen  in 
flocks  of  two  or  three  hundred :  they  delight  in  marshy  places,  but  always  perch  at  night 
upon  high  trees,  or  in  dry  situations.  They  are  about  the  size  of  the  common  hen,  but 
stand  higher  on  the  legs.  Though  domesticated,  they  retain  much  of  their  wild  nature, 
and  are  apt  to  wander.  They  lay  very  abundantly,  and  their  eggs  are  excellent.  They 
are  not  so  white  in  the  flesh  as  the  common  fowl,  but  more  inclined  to  the  colour  of  the 
pheasant ;  and,  like  it,  the  taste  is  savoury,  and  it  is  easy  of  digestion ;  by  many  they  are 
considered  as  a  good  sustitute  for  the  pheasant.  They  are  excellent  for  the  table,  having 
somewhat  of  the  same  flavour,  and  they  are  in  season  when  game  is  going  out. 

Sbction  IV.^-tubkby  {MeUagris  Gallipavo,  Linn.). 
8000.  This  excellent  bird  is  a  native  of  America  only.  It  was  introduced  into  Europe 
from  Mexico,  and  imported  into  England  from  Spain  about  1524,  in  the  reign  of  Henry 
VIII.,  since  which  time  they  have  been  successfully  bred  here,  but  were  so  rare  in  France, 
Uiat  the  first  which  was  eaten  in  that  kingdom  appeared  at  the  nuptial  feast  of  Charlea 
IX.,  in  1570. 

Geo 
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2001.  The  teUd  turkey  abounds  at  present  in  soma  parts  of  America,  but  has  become 
more  scarce  since  the  country  has  been  cleared  of  wood.  In  March  they  get  so  fat 
that  they  cannot  fly  more  than  three  or  four  hundred  yards,  and  are  soon  run  down  by 
a  horseman.  In  the  unfrequented  parts  bordering  on  the  Mississippi,  they  may  he 
shot  with  a  pistol.  In  this  state  they  are  black,  or  a  beautiful  bronze  and  green ;  but 
domestication  produces  considerable  variety  in  their  colour.  The  usual  weight  of  the 
wild  turkey  is  about  thirty  pounds :  it  frequents  swamps,  but  repairs  to  the  woods  to 
roost,  and  feeds  upon  berries,  acorns,  and  other  wild  fruit,  as  weU  as  herbs.  Their  flesh 
is  excellent. 

2002.  There  are  three  narietieMtn  this  country:  the  black,  the  copper  or  speckled,  and 
the  white.  The  black  is  the  nearest  to  the  natural  stock,  and  is  larger  and  more  hardy. 
These  abound  in  Norfolk,  and  are  esteemed  superior  to  others ;  they  often  weigh  fif- 
teen pounds,  particulariy  when  crossed  by  the  large  Virginian.  It  is  said  that  their 
superiority  is  chiefly  owing  to  the  dryness  of  the  soil  in  that  district ;  they  are  brought 
up  by  every  little  fanner  in  the  county,  which  furnishes  the  largest  supply  to  the  Lon- 
don market ;  but  they  do  much  mischief  to  the  field  crops,  which  prevents  many  farmers 
in  other  parts  from  keeping  them.  The  white  variety  is  rare  here,  though  conmioa  in 
France. 

2003.  TheJIesh  of  the  turkey  is  white,  tender,  delicate,  nutritive,  and  restorative,  of 
excellent  flavour,  and  more  dense  and  substantial  than  that  of  the  chicken.  Age  pro- 
duces a  similar  effect  as  in  the  chicken :  when  old,  it  is  good  for  little  except  stewing. 

The  usual  mode  of  killing  this  bird  is  tedious :  it  is  bled  to  death  by  dividing  the 
blood-vessels  under  the  tongue,  the  object  of  which  is  said  to  be  to  make  the  flesh  whiter 
by  extracting  the  blood.  The  method  may  appear  cruel,  but  it  does  not  appear  thai 
bleeding  to  death  is  attended  with  much  pain  to  any  anunaL 

Sect.  V. — ^phbisaiit  (Phasiamu  colchieue,  Linn.). 

2004.  This  beautiful  bird,  adorned  with  rich  and  splendid  plumage,  is  of  the  same 
genus  with  the  common  fowl,  and  crows  not  unlike  the  cock.  It  is  said  to  have  been 
discovered  by  the  Argonauts  on  the  banks  of  the  Phasis,  near  Mount  Ararat,  in  their 
expedition  to  Cholchis,  whence  the  name ;  and  so  highly  was  it  thought  of  by  the 
Greeks,  that  when  Croesus,  king  of  Lydia,  seated  on  his  throne  in  all  the  pomp  of  easU 
em  splendour,  asked  Solon,  then  his  guest,  whether  he  had  ever  seen  such  magnificence 
before,  the  philosopher  replied  that  he  had  seen  the  beautiful  plumage  of  the  pheasant, 
which  he  thought  superior.  The  common  European  or  English  pheasant  has  been  long 
naturalized  in  the  wannest  and  most  woody  counties  of  England,  and  is  brown,  with 
less  brilliancy  of  colouring  than  some  foreign  varieties  which  have  lately  been  intro- 
duced as  fancy  breeds,  such  as  the  gold  and  silver  pheasants,  natives  of  China,  the 
ring-necks,  natives  of  Tartary,  the  Bohemian,  dec.  The  golden  pheasant  is  the  largest 
and  most  hardy. 

2006.  The  common  pheaeante  are  much  prized  in  parke  for  their  heautiful  plumage,  and 
are  carefully  protected  at  game  on  account  of  the  ddicaey  and  fine  flavour  of  their  flesh.  They 
feed  upon  sul  sorts  of  insects,  like  the  peacock,  as  also  upon  small  firuits  and  seeds,  and 
require  woods  to  shelter  them.    The  cock  is  voracious  and  cruel. 

2006.  They  may  be  domesticated,  though  not  easily ;  but  the  flesh  of  those  brouffht  up 
in  the  bouse  is  not  comparable  to  that  of  the  wild  pheasant  Upon  this  bixti  M.  Ude 
observes :  "  It  is  not  often  that  pheasants  are  met  with  possessing  that  exquisite  taste 
which  is  acquired  only  by  long  keeping,  as  the  damp  of  this  climate  prevents  their  being 
kept  so  long  as  they  are  in  other  countries.  The  hens,  in  general,  are  the  most  delicate. 
The  cocks  show  their  age  by  their  spurs.  They  are  only  fit  to  be  eaten  when  the  blood 
begins  to  run  from  the  bill,  which  is  commonly  six  days  or  a  week  after  they  have  been 
killed.  The  flesh  of  the  pheasant  is  white,  tender,  and  has  a  good  flavour,  if  you  keep 
it  long  enough ;  if  not,  it  has  no  more  than  a  common  fowl  or  hen.*'  It  is  in  season 
from  October  to  February,  is  best  a  year  old,  and  fat.  This  bird  is  very  common  in 
France,  and,  before  the  Revolution,  used  to  be  a  great  nuisance  to  the  farmers,  even 
near  to  Paris. 

Sbct.  VI. — PABTRIDOS  {Tftrao  Perdrix), 

2007.  Partridges  are  to  be  found  in  all  the  temperate  countries  in  Europe,  but  are  una- 
ble to  sustain  rigorous  cold  or  intense  heat :  they  are  most  abundant  in  the  Ukraine. 
They  were  formerly  so  common  in  France  that  the  cultivators  were  obliged  to  sow 
three  or  four  times  the  com  that  was  necessary  to  raise  a  crop,  so  destructive  are  they 
to  the  grain.  IThey  delight  in  the  concealment  of  com-fields,  feeding,  like  the  pheasant, 
upon  insects  and  seeds,  and  are  particularly  fond  of  wild  mustard.  When  the  winter 
comes  on,  they  retire  to  the  upland  meadows,  and  hide  themselves  among  the  grass. 
The  partridge  is  a  timorous  and  simple  bird,  and  is  easily  taken :  it  has  not  been  domes- 
ticated, though  it  might  be  reared  like  the  pheasant. 

2008.  \at  is  not  eqwU  in  point  of  flavour  to  grouse,  but  is  considered  as  a  kMe  luxury  in 
England.  Partridges  should  be  chosen  young ;  old  birds  are  good  for  nothing  .*  when 
young,  they  are  generally  distinguished  by  a  dark-coloured  bill  and  yellow  legs ;  as  they 
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get  old^r,  the  legs  turn  gray.  There  is  a  red-legged  partridge,  but  it  is  rare  in  England. 
The  season  for  the  common  |>artridge  is  from  September  to  February.  Partridges, 
when  young,  covey  together,  and  thus  the  sportsman  often  shoots  several  at  once. 

Sect.  VII.— bubtabo  {OUm  Tarda,  Linn.). 

2009.  7^  w  the  largett  land  bird  of  Europe,  the  male  weighing  from  twenty-five  to 
thirty  pounds,  and  is  a  native  of  England.  There  were  formeriy  flocks  of  bustards 
in  forty  or  fifty,  in  this  country,  upon  the  wastes  and  in  the  woods,  particularly  in  Nor- 
folk, Cambridgeshire,  and  Dorset,  as  well  as  in  various  parts  of  Scotland ;  but  they 
are  now  very  rarely  seen  wild  here,  though  still  common  on  the  cpasts  of  the  Mediter- 
ranean. The  bustard  runs  with  great  rapidity,  so  as  to  elude  the  pursuit  of  common 
dogs,  but  falls  a  victim  to  the  greyhound,  which  often  overtakes  it  before  it  can  com- 
mence its  flight,  the  preparation  for  which,  in  this  bird,  is  slow  and  laborious,  and  it 
flies  with  great  difficulty.  The  hunting  of  the  bustard  was  an  ancient  diversion.  The 
head  and  neck  of  the  male  are  ash-coloured ;  the  back  barred  transversely  with  black ; 
the  belly  is  white.  Their  flesh  has  been  ever  held  most  delicious,  and  they  feed  princi^ 
pally  upon  grapes,  grain,  and  worms.  The  male  is  distinguished  by  a  circumstance 
wanting  in  the  female,  which  is  the  possession  of  a  large  pouch  from  tbe  throat  to  the 
breast,  capable  of  holding  several  pints  of  water.  They  are  bred  occasionally,  feeding 
IDie  the  turkey ;  and  it  would  appear  that  they  are  an  object  peculiarly  deserving  of 
attention  with  regard  to  propagation  and  increase,  as  it  is  probable  that  its  flesh  will 
well  repay  the  expense  of  its  f(MMl.  Bustards  are  sometimes  to  be  had  in  Paris,  but 
they  are  expensive  fare,  costing  generally  4/.  or  6/.  each.  Captain  Cook  discovered  a 
prodigious  number  of  them  in  a  bay  of  Australia,  which  is,  in  consequence,  named 
fiustutl  Bay.  Besides  this  large  species,  a  smaller  species  sometimes  appears  in  Eng- 
land (O.  tretrax)  not  larger  than  a  pheasant. 

Sbct.  VIII. — QUAIL  {Tetrao  Coturmx,  lann.). 

2010.  Thia  bird  is  a  noHve  of  the  East,  and  abounds  in  the  Greek  islands  of  the  Archi- 
pelago, and  in  Italy.  It  also  mhabits  Egypt,  and  formed  one  of  the  supplies  which  the 
Israelites  obtained  while  in  the  wilderness.  Quails  are  birds  of  passage,  and  migrate 
from  warmer  regions  in  tbe  spring  to  colder  in  autumn.  It  may  be  sa&,  indeed,  to  be 
a  universal  inhabitant  of  tbe  old  Continent,  but  not  of  the  new. 

2011.  Quails  are  found,  though  rarely,  in  England;  some  entirely  quitting  it,  others 
shifting  their  quarters  from  one  country  to  another,  and  sheltering  themselves,  on  the 
approach  of  winter,  among  the  woods  near  the  sea-coast.  They  are  not  domesticated 
here,  and  may  be  reared  and  preserved  in  the  same  manner  as  the  pheasant  and  par- 
tridge ;  their  food  is  nearly  the  same  as  that  of  tbe  latter  bird :  when  wild,  they  frequent 
corn-fields  and  meadows,  and  are  ensnared  by  sounding  a  quail-pipe,  an  instrument 
made  to  imitate  the  voice  of  the  hen.  They  are  very  abundant  in  France,  and  are 
caught  in  snares,  and  sent  both  to  Paris  and  to  the  London  market.  The  island  of  Capri, 
near  Naples,  produces  such  vast  numbers  of  them,  in  consequence  of  its  bishop's 
income  having  been  formerly  paid  from  the  profits  arising  from  them,  that  the  island  is 
sometimes  called  the  Bishopric  of  Quails.  So  many  as  800,000  have  been  taken  near 
to  Naples  in  one  day ;  and  BufiS>n  states  that  sometimes  clouds  of  them  are  seen  on 
the  French  coast.  They  are  sometimes  imported  from  Turkey  and  the  Greek  islands, 
preserved  in  fat  or  clarified  butter.  With  us,  they  are  occasionally  seen  alive,  fattening 
in  cages;  and  at  the  poulterers*  they  sell  for  three  shillings  each.  Some  persons 
esteem  them ;  but  M.  Ude  says,  **  Quails,  in  my  opinion,  have  no  flavour ;  it  is  only 
their  rarity  that  makes  them  fashionable."  They  are  good  only  when  fat.  This  bird 
was  proverbial  among  the  ancient  Greeks  as  captions  and  quarrelsome  ;  and  quail  fight- 
ing was  one  of  the  sports  of  the  Athenians,  as  it  is  among  the,  Chinese  in  the  present 
day. 

Sect.  IX.— -pbacook  (Pavo  Cristahis,  Linn.). 

2012.  This  beautiful  and  majestic  bird  is  a  native  of  India,  and  is  found  in  a  wild  state 
in  Java  and  Ceylon,  where  they  perch  upon  trees  like  the  turkey  in  America.  When 
the  conquering  Alexander  led  his  armies  into  the  peaceful  plains  of  India,  te  is  said  to 
have  been  so  struck  by  the  sight  of  the  peacock  in  the  full  magnificence  of  its  plumage, 
that  he  forbade  any  one  to  destroy  them  under  pain  of  death :  but  its  antiquity  we 
learn  from  the  history  of  King  Solomon,  and  the  choice  of  the  goddess  Juno,  who  re- 
garded it  as  her  favourite  bird.  The  peacock  has  been  introduced  on  the  table  by  the 
ancients  as  well  as  by  the  modems,  but  rather  as  a  showy  and  ornamental  dish,  being 
preserved  in  some  of  its  fine  plumage. 

2013.  The  flesh  is  coarse  and  ill-coloured,  and  is  scarcely  ever  eaten  in  these  times. 
At  three  years  old  the  splendid  tail  is  complete ;  and  it  lives  to  the  age  of  twenty  years. 
Its  chief  value  is  as  an  ornament  to  pleasure-grounds,  where  it  is  useful  in  destroying 
reptiles. 

Skct.  X. — tWAif  {Cygnus  Mansuetus,  Linn.). 

2014.  It  is  new  known  that  the  wild  swan  {Cygnus  ferus)  is  a  distinct  species  from  tha 
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tame  bird  of  the  Mame  name.  The  trachea  or  windpipe  in  the  latter  is  simple  and  straight ; 
hot  in  the  wild  swan,  after  entering  the  chest  a  little  way,  it  is  reflected  from  thence  in 
the  form  of  a  trumpet,  and,  again  returning,  divides  into  two  branches.  This  stmeturB 
enables  the  bird  to  make  the  powerful  note  which  it  utters  in  its  flight,  and  which  can 
be  often  heard  when  the  bird  itself  is  so  high  as  to  be  invisible. 

2015.  The  wUd  Mwan  is  gregariouM  and  migratory.  It  visits  Britain  occasionally,  and 
may  be  seen  resting  in  flocks  of  five  or  six,  nut  does  not  remain  here  long.  It  is  rather 
smaller  and  more  slender  in  its  form  than  the  tame  species.  The  flesh  of  the  wild  swan 
is  not  only  eatable,  but  is  held  in  much  consideration  in  the  North  of  Europe  and  in 
America. 

2016.  The  tame  Mwtn  is  chiefly  esteemed  with  us  as  a  favourite  ornament  in  sheets  of 
water  in  parks ;  for  its  flesh  is  iU-flavoured  except  when  they  are  young,  or  cygnets, 
when  it  resembles  the  pigeon  in  taste.  It  is  remarkable,  however,  that  the  Romans  con- 
sidered the  swan  as  a  great  delicacy,  while  the  flesh  of  the  goose  was  reckoned  by  them 
impure  and  indigestible. 

2017.  In  former  tinue  the  Mtean  toae  served  up  at  every  great  feast  in  England  as  a  dish 
of  state,  when  the  elegance  of  the  table  was  measured  by  the  size  and  quantity  of  the 
cheer :  cygnets  were  fattened  at  Norwich  for  Christmas  iare. 

SiCT.  XI.— 0008B  (Anser  Domesticus), 

2018.  The  goose  is  pretty  generally  spread  over  the  globe,  being  met  with  in  Arabia, 
Persia,  North  America,  Lapland,  and  Iceland.  The  colour  of  the  wild  goose  is  uniformly 
gray,  and  the  taste  of  the  flesh  strong  and  fishy.  It  frequents  the  fens  of  Lincolnshire 
.and  other  places,  and  breeds  there  in  the  summer ;  they  appear  there  in  large  flocks,  and 
are  migratory.  They  are  easily  tamed  and  domesticated,  which  produces  a  change  in 
the  colour  of  their  plumage,  no  two  being  then  exactly  alike,  though  the  predominating 
colour  is  white. 

2019.  The  varieties  of  the  goose  are  very  great  in  diflerent  parts  of  the  world ;  but  we 
have  only  one  species  in  England  in  common  use,  which  appears  to  be  an  English  breed. 
The  Chinese  and  the  Canadian  goose  are  kept  sometimes,  but  only  for  ornament,  in 
pleasure  grounds. 

2020.  The  best  geese  in  England  are  probably  to  be  found  on  the  borders  of  SufRilk  and 
Norfolk,  and  in  Berkshire ;  but  the  largest  flocks  are  kept  in  the  fens  of  Lincolnshire 
and  Cambridge,  many  persons  there  having  1000  breeders.  Geese,  being  aquatic  birds* 
thrive  best  when  they  have  access  to  water,  as  in  fens,  marshes,  and  grassy-margined 
pools.  Vast  droves  are  sent  from  the  fens  every  year,  to  be  fattened  by  the  London 
poulterers.  Besides  these,  prodigious  numbers  are  kept  all  over  the  kingdom,  on  com- 
mons, in  farmyards,  and  by  cottagers.  Part  of  these  provide  themselves  with  food  in 
the  summer  and  harvest,  when  they  are  turned  in  among  the  stubble  to  fatten  upon  the 
scattered  grain. 

2021.  The  natural  food  of  wild  geese  is  chiefly  of  an  animal  nature ;  but  the  tame  goose 
feeds  upon  vegetables,  as  grass,  com  of  all  kinds,  with  garden  vegetables,  raw  or  boiled. 
They  are  easily  fattened  by  allowing  them  plenty  of  fomi  and  liberty.  In  some  places  it 
is  the  custom  to  cram  them ;  and  cruel  methods  are  employed  in  France  and  Germany 
to  produce  large  and  fat  livers,  from  which  are  prepared  the  celebrated  p^is.  We  are 
informed  by  Mrs.  Trollope,  that  "  There  is  one  much-prized  delicacy  that  never  fails  at 
Vienna ;  the  yki  defoie  gras  seems  to  be  considered  as  indispensable.  Out  of  twenty- 
one  dinner  tables,  I  have  missed  it  but  at  two ;  and  as,  moreover,  no  ball-supper  is  con* 
sidered  as  perfect  without  it,  the  number  of  invalided  geese  must  be  greater  than  it  is 
agreeable  to  think  of"  Some  prefer  a  goose  entirely  fattened  on  the  stubble,  granting 
it  to  have  been  previously  in  good  case ;  an  over-fattened  goose  is  too  oily  for  delicate 
flavour.  When  required  to  be  fattened,  feeding-bouses  are  best,  where  they  may  be  given 
oats,  pease,  and  bean  meal,  pollard  mixed  with  the  skinuned  milk  with  plenty  of  water, 
4ind  clean  beds  of  straw. 

2022.  Tlie  goose,  though  apparently  a  stupid  bird,  is  roused  by  the  least  noise  in  the  nighi, 
and  the  inBiediate  cackling  converse  which  they  begin  to  hold  in  the  approach  of  appre^ 
bended  d^er  is  considered  as  a  valuable  safeguard,  a  memorable  example  of  which  was 
their  saving  the  Capitol  of  Rome  from  an  attack  by  the  Gauls. 

2023.  Thintgh  greatly  relished  by  some  persons  as  food,  it  is  not  a  universal  favourite. 
The  flesh  abounds  in  flavour,  and  is  considered  to  be  highly  stimulant.  When  young  it 
is  tender,  but,  in  general,  it  is  only  adapted  for  good  stomachs  and  powerful  digestion,  and 
should  be  sparingly  used  by  the  sedentary  and  weak,  and  by  persons  subject  to  cutaneous 
diseases.  Its  atrong  flavour  is  by  some  thought  to  require  modification  by  stufl!ing  with 
sage  and  onions,  though  others  relish  it  only  when  this  is  not  demanded.  From  the 
various  parts,  however,  many  savoury  dishes  are  prepared,  for  which  we  refer  to  the 
receipts  on  that  subject.  The  fat  is  reckoned  peculiarly  subtle,  penetrating,  and  resolv- 
ent, and  is  usually  preserved  for  domestic  applications. 

2024.  The  average  weight  of  the  large  kind  of  geese  is  from  nine  to  fifteen  poonds,  and 
Instances  have  been  known  of  their  weighing  tfirty  pounds  when  fully  fattened ;  but  the 
smaller  breeds  are  preferable  for  the  table. 
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t025.  It  ii  generally  eontidered  that  gette  are  in  the  greaiist  perfeetion  about  MiehaiilnuUf. 
because  then  they  have  had  the  feeding^  upon  the  stubble  after  harvest ;  but,  says  Dr. 
Kitchener,  though  "  a  Michaelmas  goose  is  as  famous  in  the  mouths  of  the  million  as  the 
mioced  pie  at  Christmas,  yet  for  those  who  eat  with  delicacy  it  is  at  that  time  too  full- 
grown.  The  true  period  when  the  goose  is  in  the  liiighest  perfection  is  when  it  has  just 
acquired  its  full  growth,  and  not  begun  to  harden.  If  the  March  goose  is  insipid,  the 
Michaelmas  goose  is  rank ;  the  fine  time  is  between  both— *from  the  second  week  in  Jfune 
to  the  first  in  September. '*-^CooA'«  Oracle. 

In  England  the  goose  is  sacred  to  St.  Michael :  in  France  to  St.  Martin.  The  Michael- 
mas goose  is  said  to  owe  its  origin  to  Queen  Elizabeth's  dining  on  one  at  the  table  of  an 
English  baronet  on  that  day  when  she  received  tidings  of  the  dispersion  of  the  Spanish 
Armada,  in  commemoration  of  which  she  ordered  the  goose  to  make  its  appearance  eveiy 
Michaelmas. 

2026.  Geese  are  eaUed  green  till  they  are  four  months  old.  They  are  roasted  with  pep- 
per and  salt  only,  instead  of  being  stuffed  with  sage  and  onion  like  full-grown  geese. 
These  are,  of  course,  early  in  the  season,  when  the  price  is  high. 

S027.  Geeee  are  in  some  places  dried  and  smoked :  the  smoked  geese  of  the  Orkneys  used 
to  be  famous ;  at  present  they  are  little  used. 

2028.  It  is  not  altogether  on  account  of  their  use  as  food  that  this  hird  is  valuable ;  their 
feathers,  their  down,  and  their  quills  have  long  been  considered  as  articles  of  more  im- 
portance, and  from  which  their  owners  reap  more  advantages.  In  this  respect,  the  poor 
creatures  have  not  been  spared:  urged  by  avarice,  their  inhuman  masters,  in  some 
places,  appear  to  have  ascertained  the  exact  quantity  of  plumage  of  which  they  can  bear 
to  be  robbed,  without  being  deprived  of  life.  Mr.  Pennant,  in  describing  the  methods 
used  in  Lincolnshire,  in  breeding,  rearing,  and  plucking  geese,  says-  they  are  plucked 
Ave  times  in  the  year ;  first,  at  Lady  Day  for  the  feathers  and  quills ;  and  this  business 
is  renewed,  for  the  feathers  only,  four  times  more  between  that  and  Michaelmas :  he 
adds,  that  he  saw  the  operation  performed  upon  goslings  of  six  weeks  old,  from  which  the 
feathers  of  the  tails  were  plucked ;  and  that  numbers  of  them  die  when  the  season  after- 
ward proves  cold.    We  will  not  vouch  that  this  is  the  present  practice. 

2029.  The  Canada  goose  is  so  numerous  in  Hudson's  Bay  as  to  form  a  principal  part 
of  the  food  of  the  English  there,  who,  in  favourable  years,  salt  and  barrel  vast  quantities 
of  them.  They  are  chiefly  taken  by  the  Indians,  who  have  the  talent  to  imitate  their 
cackling,  and  thus  decoy  them  within  reach  of  their  shot.  Captain  Ross  describes  them 
as  of  exquisite  flavour.    Their  feathers  are  sent  to  England. 

2030.  The  so-called  Solan  goose  is  frequently  eaten  in  the  Hebrides  of  Scotland ;  biit 
their  flavour  partakes  of  that  of  their  fishy  food ;  this,  however,  they  loose  when  they  aie 
salted  and  smoked  for  winter's  store ;  in  that  state  they  are  much  relished  by  the  inhab- 
itants. We  may  just  observe  that  this  bird  is  not  arranged  by  naturalists  in  the  genua 
anas ;  it  is,  in  fact,  not  a  goose,  but  a  pelican  {Pelicanus  Bassanus). 

Sect.  XII. — ^duck  {Anas  Busehus,  Linn.). 

8031.  The  duck  is  a  native  of  Britain^  and  frequents  the  edges  and  banks  of  lakea^in 
most  parts  of  Skirape.  The  tribe  called  anas  of  Linnaeus  is  very  extensive^  and  com- 
prehends several  families  of  aquatio  birds,  as  the  swan,  goose,  duck,  teal,  and  widgeon, 
distinguished  by  being  web-footed,  and  having  a  flat  bUl  with  the  edges  divided  into 
teeth. 

2032.  The  vfild  duck  makes  its  summer  abode  in  the  desolate,  fenny  parts  of  our  island ; 
an^  when  the  severity  of  winter  deprives  them  of  food,  necessity  forces  them  to  retire 
towards  the  sea  in  numerous  flights,  where  they  find  water  unfrozen,  and  where  they 
remain  till  the  return  of  summer.  The  flesh  of  the  wild  duck  is  not  so  genecal  a 
ihvourite  as  that  of  the  tame  bird ;  when  they  are  taken  on  the  seacoast  they  have  usu- 
ally more  or  less  of  a  fishy  flavour ;  but  those  from  the  fens  of  Lincolnshire  are  free 
from  that  rankness,  and  have  a  fine,  rich,  gamy  taste :  these  are  much  esteemed  as 
being  very  savoury,  and  are  sold  by  the  poulterers  in  London,  at  a  reasonable  price,  in 
the  season.    There  are  many  varieties  of  the  wild  duck  in  foreign  countries. 

2033.  Greai  numbers  of  wild  ducks  are  taken  hy  a  singular  eantrivanee  called  decoys. 
Which  are  places  into  which  they  are  allured  by  ducks  brad  up  for  the  purpose.  These 
decoys  consist  of  a  pond  surrounded  by  wood  in  a  marshy  country.  From  the  pond 
several  canals  lead  in  diflTerent  directions,  and  tenninate  in  a  narrow  ditch  that  is  closed 
at  last  with  a  funnel  net.  Over  these  canals  are  arohed  hoops,  and  upon  them  a  con- 
tinued netting.  The  wild  ducks  settle  on  the  pond  to  feed,  and  the  decoy  man  is  con- 
cealed behind  a  screen  of  reeds.  The  decoy  ducks  are  trained  so  as  to  lead  the  way  in 
searoh  of  food  into  the  canals,  and  the  wild  birds  follow ;  the  decoy  man  then  appeara* 
and  drives  them  farther  up,  where  ultimately  they  are  taken  in  the  nets  in  great  num- 
bers. There  are  many  of  these  decoys  in  the  fens  of  Lincolnshire,  from  which  the  lA>n- 
don  market  is  supplied. 

Among  other  methods  of  catching  wild  iucke^  tha  injreniimt  mode  m  cliartetenstie  of  the  Chineae  mav  ha 
l^aiya  hol!0w.fo«ni«  ara  poiiMaaly  thrawa  into  tha  aratai  iA^taat  Btnobam,  amLallcwad  to  ilaai 
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■boat.  Hie  MrdB  htitvg  tX  1eiu|t)i  mcvftoiMd  to  apturotcli  them  with  impaaitT,  their  cuHan  dicfaiee  thsm- 
■elvae  by  plaeiaf  nmilAr  goanle  over  their  heeda,  with  holes  to  eoe  and  breathe  throoarh,  very  much  in  th* 
manner  ot  a  helinec.  Then*  wading  qnietlv  along  the  thallow  watera,  they  haw  only  to  approach  the  fatrdn 
gently,  and  pttU  them  under  water  by  their  lege  in  snooeeaian.  The  same  method  ia  piactiaed  by  the  Ameri* 
cnn  Indiana. 

8034.  TMsne  duch  are  well  known  to  be  greedy,  and  not  nice  feeders.  Tliey  require 
a  mixture  of  animal  with  vegetable  food,  being  aeeustomed,  in  the  natural  state,  to  live 
on  worms,  which  they  are  dways  seeking  for  in  the  water.  They  will  eat  flesh  and 
garbage  of  any  kind  ;  but  water  insects,  vegetables,  com,  and  palse,  are  their  proper 
nutriment.  If  fed  much  upon  grain  they  fatten  rapidly,  and  the  flesh  becomes  delicate, 
but  is  apt  to  be  insipid ;  and  if  fed  too  much  upon  animal  food,  their  taste  is  strong,  and 
more  like  wild  fowl.  They  require  water,  and  that  which  is  stagnant  is  best,  as  Word- 
ing more  nourishment  from  weeds  and  insects.  They  are  sometimes  fettened  in 
coops ;  but  they  become  of  a  more  delicate  flavour,  fatten  equally  well,  and  are  more 
wholesome  by  having  access  to  a  pond  with  plenty  of  food.  Their  flesh  is  savoury  and 
stimulant,  and  is  considered  to  be  less  gross  than  that  of  the  goose,  as  well  as  more 
easily  digested. 

2035.  T*ke  eharacUr  of  ike  duck  is  particulariy  inoflfensive  and  harmless,  and  is  even 
distinguished  by  its  social  disposition.  It  is  also  valuable  for  its  great  fecundity,  and 
the  cheapness  and  ease  with  which  it  may  be  provided  for. 

S036.  TTUnigh  duck*  ore  teell  known  on  the  ttMe  in  the  time  of  green  peaae^  yet  Ude  says 
that  **  November  is  their  proper  season,  when  they  are  plump  and  fat."  By  artificial 
means  they  may  be  had  in  their  prime  about  Christmas,  and  this  object  is  effected  in 
some  parts  of  England  by  preventing  the  laying  of  the  eggs  until  the  end  of  antanm  ; 
they  are  then  hatched,  and  the  birds  fattened. 

8037.  Duekt^  egg*  are,  in  general,  easily  distinguished  from  those  of  the  fowl,  being 
more  of  a  bluish  colour,  though  some  are  nearly  as  white.  When  boiled,  the  white  ia 
never  so  curdy  as  that  of  the  hen,  but  a  little  translucent,  even  when  set,  and  the  yolk 
is  darker  in  colour.  They  have  a  peculiar  flavour,  which  some  dislike  and  others  pre* 
fer ;  but  they  have  a  more  binding  quality,  and  are  therefore  preferable  to  hens*  eggs 
for  making  puddings  and  pastiy:  a  property  which,  in  France,  occasions  them  to  be^ 
much  sought  after  for  omelets  and  cakes. 

SSCT.  Xni. — ^WIDOBOir. 

8038.  The  widgeon  is  a  smaller  bird  of  the  duck  genus,  but  not  so  good  as  the  wild 
dock.  It  is  often  fishy  and  rank,  and  the  flesh  is  dark  and  dry ;  some,  however,  con- 
sider it  as  well  flavoured,  and  a  good  wild  fowl.  It  is  in  season  from  October  to  De- 
cember. 

Scot.  XIV.— tkal. 

8039.  This  is  the  smaUest  of  the  duck  tribe,  and  much  superior  to  the  widgeon.  It 
is,  indeed,  favourite  game. 

Skct.  XT. — ^noioir  {Cdumbuty  Linn.). 

8040.  This  genus  is  found  in  all  the  warm  and  temperate  regions  of  the  globe,  par- 
ticularly in  the  former ;  and  so  numerous  are  the  species,  that  above  a  hundred  have 
been  enumerated ;  most  of  these  are  Mild,  but  several  have  been  domesticated. 

8041.  We  have  in  EngUuid  two  species  of  toild  pireons  distinct  fh>m  the  domesticated 
species.  The  toood  pigeon*  or  rin^'dooe*  {Columba  Paluminuy  Linn.)  build  their  nests  on 
lofty  trees,  as  the  beech,  elm,  and  oak,  and  are  thought  to  migrate  from  the  northern 
to  the  southern  parts  of  the  island,  according  to  the  season  of  the  year :  they  appear 
sometimes  in  considerable  flocks,  and  afford  much  amusement  to  the  sportsman,  wnile 
their  flesh  is  highly  priied.  They  are  of  a  bluish  ash-colour,  the  neck  green  and  cop- 
per-colour, with  patches  of  white.  In  Carolina  they  appear  in  such  numbers  that  they 
darken  the  air  in  their  flight,  and  are  found  to  be  so  fat  that  oil  is  extracted  from  them. 
The  turtle  dooe  is  another  wild  species,  of  an  elegant  form  but  diminutive  size,  that 
visits  us  in  spring  and  disappears  in  September.  It  builds  its  nest  in  deep  recesses  of 
the  woods,  but  is  not  plentiful 

8048.  The  etock  dooe  i*  the  original  of  our  domeetiested  pigeon*,  and  is  sometimes  in  a 
wild  state.  In  its  natural  state  it  is  of  a  deep-blue  and  ash-colour,  the  breast  of  a 
changeable  green  and  purple ;  on  its  wings  are  two  bars  of  black ;  on  the  quill  feathers 
another,  and  also  black  on  the  end  of  the  tail ;  the  back  while.  It  inhabits  the  hollows 
of  roeks  and  other  similar  situations.  In  its  domestic  or  cultivated  state  the  pigeon 
runs  into  a  number  of  beautiful  varieties,  the  culture  of  which  forms  a  particular  kind 
of  business :  thus  we  have  the  carriers,  croppers,  pouters,  horsemen,  runts,  and  a  num- 
t>er  of  others,  known  to  the  fancy  breeders. 

8043.  The  Hue  dooe  kou*e  pigeon  is  rather  larger  than  the  wild,  and  is  the  only  variety 
that  is  bred  up  for  the  table  in  this  country  in  great  numbers  in  farmyards.  Tame 
pigeons  live  entirely  on  grain,  pease,  small  beans,  and  seeds ;  they  are  very  ravenous, 
Darticularly  when  young,  consuming  a  great  deal  of  food,  and,  consequently,  are  costly. 
When  young,  and  still  fod  by  their  parents,  they  are  called  s^uabtt  and  are  then  prefer- 


ftntos.  423 

able  for  the  table ;  under  six  months  old  they  are  termed  tqueaJken ;  and  at  six  months 
they  begin  to  breed :  the  old  bird  is  tongh,  dry,  and  insipid.  The  flesh  of  pigeons  is 
highly  savoary,  delicate,  and  stimulating,  and  is  dressed  in  a  great  variety  of  ways,  of 
which  the  most  common  with  us  is  making  it  into  pies.  The  dark-coloured  pigeons 
are  considered  to  have  the  highest  flavour,  but  the  light-coloured  to  have  the  most 
delicate  flesh.  They  breed  fast,  and,  when  well  supplied  with  food,  will  furnish  squabs 
every  month  in  the  year.  But  they  are  kept  less  than  formerly,  being  found  extremely 
destructive  to  the  crops,  particularly  of  pease,  the  loss  of  which  to  the  farmer  is  very 
considerable. 

Sect.  XVI.— labk  {Alauda  ArvennSf  Linn.). 

9044.  The  lively  notes  of  this  little  songster  cannot  save  it  from  the  gormandising 
powers  of  man. 

2045.  T*hough  to  tmaU^  larks  Aaee,  ii  aeemM^  always  been  soughi  after  as  an  exquisUe 
taarsel.  They  were  not  only  caught,  hot  reared  and  fattened  lor  the  Roman  epicures ; 
and  our  markets  are  abundantly  supplied  with  them,  being  captured  in  the  winter  sea- 
son, from  September  till  February,  in  immense  numbers,  particularly  about  Dunstable, 
Cambridge,  6cc.  It  is  remarkable  that  the  propensity  which  they  have  to  fly  towards  a 
light  is  converted  into  a  method  of  decoying  them.  Mirrors  reflecting  the  sun*s  rays 
are  placed  so  as  to  revolve  and  attract  them  into  nets  placed  to  ensnare  them.  They 
are  generally  roasted,  many  together,  on  a  lark  spit,  and  are  among  our  greatest  delica- 
cies.   It  is  reckoned  that  4000  dozen  are  annually  sold  in  London. 

Sbct.  XVII.— csawe. 

S046.  The  crane  belongs  to  a  class  of  birds  ealUd  GraiUe,  or  waders,  distinguished  by 
the  length  of  their  naked  legs,  walking,  as  it  were,  upon  stilts,  the  signification  of  the 
Latin  word  gralle.  The  binls  in  this  class  are  the  crane,  heron,  stork,  bittern,  plover. 
Snipe,  coot,  rail,  and  a  few  others.  All  of  them  seek  their  food,  consisting  of  small 
fish,  worms,  and  insects,  in  shallow  water  and  marshes,  but  they  likewise  eat  grain. 
The  crane  is  migratory,  and  now  a  rare  visitant  to  us,  though  it  was  once  a  constant 
inhabitant  of  Britain,  and  was  formerly  so  great  a  favourite  that  there  was  a  penalty 
for  destroying  its  eggs.    Its  flesh  is  eoaree,  except  when  young. 

9047.  The  heron  and  siork  are  never  eaten  with  us  at  present,  although,  like  the  crane, 
they  were  once  common  at  feasts :  in  France  the  heron  was  formerly  considered  as 
royal  game,  and  the  young  highly  prized. 

2048.  The  bittern  is  a  good  deal  like  the  heron,  but  shorter  and  rounder  in  its  body. 
It  is  considered  as  an  excellent  bird,  though  less  esteemed  than  it  used  to  be. 

Sbct.  XVIII. — imn. 

2049.  This  is  a  migratory  bird,  and  one  of  those  whicn  are  the  most  generally  dis- 
tributed over  Europe.  It  prefera  a  cold  climate  to  breed  in,  but  is  met  with  even  in 
India.  It  is  one  of  the  wadera,  and  frequents  morasses  and  places  where  there  is 
much  water,  and  where  worms  are  abundant ;  it  feeds  upon  these,  but  likewise  occa- 
sionally upon  corn  and  rice.  Shr  H.  Davy  informs  us  that  they  are  extremely  fat  and 
delicious  during  their  migration  from  the  north  to  the  south  in  the  marahes  of  Italy  and 
Carniola,  and  then  resemble  the  ortolan  of  Italy.  With  us  they  are  fattest  in  frosty 
weather,  when  they  haunt  only  warm  springs,  where  they  find  plenty  of  worms  or  larvtt. 
A  few  breed  in  the  manhes  of  England,  but  more  in  the  Hebrides  and  Orkneys. 

Sbct.  XIX.^>plovbr. 

2060.  The  plover  is  a  wild  water  fowl,  but  often  seeks  its  food  on  the  arable  land  in 
the  vicinity  of  the  sea.  It  has  a  peculiar  cry,  which  is  easily  imitated  by  the  sports- 
man, and  is  thus  lured  to  its  destraction.  They  roost  on  the  ground,  and  are  sometimes 
taken  with  nets  by  hundreds.  There  are  two  species  of  this  bird,  the  gray  and  the 
green ;  the  former  being  somewhat  less  than  the  woodcock,  though  larger  than  the 
green.  The  green  i^over  is  generally  preferred  for  its  flavour,  but  both  are  inferior  to 
the  woodcock.  Prodigious  flights  of  these  birds,  consisting  of  many  thousands,  are  to 
be  seen  in  the  Hebrides  and  other  parts  of  ScoUand ;  and  in  the  winter  such  numbera 
are  sent  to  London  that  the  market  is  sometimes  quite  glutted  with  them,  and  they  are 
sold  very  cheap.  They  are  kept  till  they  have  a  game  flavour,  previous  to  dressing ; 
but  though  a  great  favourite  with  many,  they  have  a  peculiar  taste  not  nniveraally  rel- 
ished. Ploven*  eggs  are  considered  to  be  a  great  delicacy,  and  are  easily  to  be  had 
from  the  poulterera ;  they  are  generally  brought  to  table  boiled  hard,  but  are  occasionally 
eaten  raw. 

Sbot.  XX.--*iaPwiito  {Tringa  VaneUus,  Linn.). 

2051.  This  is  commonly  known  in  England  by  the  name  of  the  bastard  plover.  It  Is 
frequent  in  our  fenny  counties,  and  in  wet  places  in  most  parts  of  England.  In  winter 
they  are  seen  in  large  flocks.  Their  flesh  is  very  good,  their  food  being  insects  and 
worms.    The  eggs  are  of  an  olive  cast,  spotted  with  black,  and  are  much  esteemed  for 
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their  delicacy.    Lapwings  are  taken  with  nets  during  October  and  NoYember,  and  are 
sold  by  London  poulterers  at  three  shillings  the  dozen. 

Sbct.  XXI.-^bbd  oaovsB  {Tetrao  Scotieug,  Linn.)- 

2052.  Tht  heautifid  jlumage  and  exquitite  flavour  ofthit  bird  render  it  an  object  of  con- 
siderable interest.  It  appears  to  be  a  native  of  Scotland  and  the  north  of  England,  in 
the  mountainous  districts  of  which  it  is  found  by  sportspsen  in  great  plenty,  feeding  on 
Tarious  berries  that  grow  among  the  heather,  and  also  on  the  tops  of  this  plant ;  hence 
it  is  often  called  moor  garnet  or  moor  fowl.  It  does  not  undergo  any  change  of  colour  in 
winter,  but  acquires  a  greater  mass  of  clothing,  and  its  legs  become  covered  with  a  sort 
of  hair-like  feathers.  The  breeding  season  is  early  in  the  spring,  and  the  brood  continue 
in  company  for  some  months,  sometimes  joining  others  which  range  the  high  moorlands, 
where  they  are  shy,  and  difficult  to  be  approached.  Their  colour  is  a  rich  chestnut,  barred 
with  bUck. 

Sbct.  XXII.— black  obottsb  {Tetrao  Tetrixt  Linn.). 

2053.  This  bird,  called  also  the  black  cock,  or  moor  fowl,  is  larger  than-tbe  red  gronse, 
the  male  weighing  sometimes  four  pounds,  and  the  female  two  pounds.  It  is  also  less 
common,  and  therefore  more  biglily  prized.  It  is  met  with  nowhere  in  Britain  but  ia 
the  Highlands  of  Scotland  and  the  mountainous  heaths  of  the  north  of  England.  Its 
plumage  is  a  rich  mixture  of  black  and  blue  relieved  by  markings  of  white,  and  its  legs 
are  covered  with  very  minute  feathers.  The  form  of  its  tail  is  remarkable,  branching 
into  two  crooked  expansions.  Its  food  is  similar  to  that  of  the  last  described  bird.  Vast 
numbers  of  these  birds  are  found  in  Norway  of  large  size,  being  nearly  equal  to  tuikeys ; 
and  of  late  many  have  been  imported  into  London  and  sold  in  the  shops ;  but  these  are 
not  equal  in  flavour  to  the  Scotch  smaller  kind. 

Sbct.  XXIII. — woodland  obousb  {Tetrao  UrogaUut,  Linn.). 

.  2054.  This  is  likewise  called  the  "  cock  of  the  wood,"  and  is  the  largest  among  the 
birds  which  we  denominate  game,  it  being  little  less  than  the  turkey.  It  was  originally 
common  in  the  mountains  of  Britain,  but  is  now  nearly  extinct  with  us,  occurring  only 
in  the  Highlands  of  Scotland,  though  still  abounding  in  the  north  of  Europe,  Germany, 
and  the  Alps,  where  it  lives  in  pine  forests,  on  the  cones  of  which  it  is  supposed  to  sub- 
sist, and  which,  at  some  seasons,  gives  its  flesh  a  terebinthinated  taste.  It  is  in  gener- 
al delicious  eating,  and  is  sometimes  sent  to  England  preserved  in  ice.  From  the  great 
delicacy  of  its  flesh,  it  is  to  be  lamented  that  sufficient  means  have  not  been  taken  to 
domesticate  it,  which,  it  is  supposed  by  some  sportsmen,  would  be  vejy  practicable.  Its 
plumage  is  extremely  beautiful. 

Sbct.  XXIY. — ^whitb  obousb. 

2056.  The  white  grauee,  or  ftarmigan,  is  found  in  the  British  isles,  though  not  plenti- 
fully ;  the  London  market  is  supplied  from  Scotland  and  Norway,  those  from  the  latter 
countiy  being  preferred.  When  young  it  is  excellent,  and  little  different  from  common 
grouse.  At  Hudson's  Bay  they  are  in  such  flocks,  that  sixty  or  seventy  are  often  taken 
in  a  net  at  once ;  and,  as  they  are  as  tame  as  chickens,  they  are  driven  into  the  nets 
without  difficulty.    A  ptarmigan  will  weigh  a  pound  and  a  half. 

Sbct.  XXV. — ^woodcock  {SeoUpax  Ruotieola^  Linn.). 

2058.  This  bird  is  somewhat  less  than  the  partridge,  which  it  much  resembles,  and  ia 
a  bird  of  passage.  It  breeds  in  high  northern  latitudes,  as  in  the  marshy  and  extensive 
pine  forests  of  Norway,  Sweden,  Russia,  and  Siberia,  feeding  upon  worms  and  insects, 
which  it  searches  for  with  its  long  bill.  When  winter  sets  in,  woodcocks  emigrate  and 
seek  a  milder  climate,  the  time  of  their  leavine  Sweden  agreeing  with  that  of  their  arri- 
val in  Britain,  where  they  frequent  our  woods,  particularly  in  the  west  and  north.  In 
emigrating,  they  travel  slowly,  flying  low  from  wood  to  wood,  choosing  the  night,  and 
concealing  themselves  during  the  day.  They  are  with  us  during  the  winter,  and  leave 
England  about  the  latter  end  of  February,  a  few  only  remaining  in  this  country,  where 
they  breed.  There  are  woods  in  England,  particularly  one  in  Sussex,  near  the  borders 
of  Hampshire,  in  which  one  or  two  couple  of  these  birds,  it  is  said,  may  always  be  found 
in  summer.  They  have  been  observed  as  far  south  as  Asia  Minor,  Barbary,  and  Egypt, 
and  they  are  common  in  Japan ;  these  probably  migrate  from  the  north  of  Asia.  They 
are  taken  in  great  numbers  in  nets,  springes,  and  with  bird-lime,  and  are  served  up  at 
the  best  tables  as  delicacies,  being  much  esteemed  by  gourmands  as  a  highly-flavoured 
viand,  resembling  the  barn-yard  fowl  in  point  of  delicacy ;  but  they  are  g^od  only  when 
fat.  It  is  best  to  keep  them  before  dressing  till  they  are  very  tender,  without  suflTering 
them  to  proceed  too  far  in  the  progress  of  decay :  they  are  remarkable  for  the  tender-' 
ness  of  their  skin.  We  are  informed,  in  a  contemporary  publication,  of  some  curious  de- 
ceptions practised  by  the  inferior  poulterers  of  London  upon  genuine  cocmeys  who  are 
ambitious  of  having  game  at  their  tables.  "  The  gray  plover  is  sometimes  trussed  like 
a  woodcock,  its  biU  cut  oflT,  and  the  bill  of  a  teal  woodcock  inserted  instead :  the  bills 
of  these  latter  birds  being  purchased  from  the  cooks  of  wealthy  families.'*    The  detec- 


OP  BIBiMT.  4lih 

tion  of  this  iiraud,  which,  it  is  hoped,  is  unasoal,  is  obvioasly  to  give  the  bill  a  **  good 
tug ;"  aod  this  suggests  the  necessity  of  those  who  wish  to  purdisse  wild  fowl  l^ing 
themselres  acqaainted  with  the  characters  of  the  birds,  and  not  trusting  implicitly  to 
the  sellers. 

The  woodcock  is  not  considered  gaase  by  law,  since,  being  a  migratory  bird,  having 
no  settled  habitation,  and  not  being  reared  or  preserved,  it  cannot  Im  considered  as  the 
property  of  any  individual. 

Scot.  XXVI. — rnrriir,  kittxwaks,  and  Ainc. 

90fi7.  These  bitdi  live  ftlmoet  eolireljr  in  the  eea,  bailding  their  nests  in  thf  sea  ohA,  «ad  feeding  AHoffetlier 
an  fish.  Thonfh  relished  bj  some  jMrsons  when  young,  jet  their  strong  siid  peooliu-  flavour,  denied  ixom 
their  food,  prsTents  their  being  genemlly  dressed,  eaoept  in  cases  of  necessity.  Pichling  and  spicing  takes  off 
amch  of  the  flahy  taste.    The  ma-gntf  is  nsTsr  eaten,  the  flesh  being  eoaxse  and  etoKNig. 

SbCT.  XXVII. — SWALLOW. 

9058.  T%e  sttaUow  U  nevtr  mmong  tkg  trifles  teen  (U  omr  taUet ;  but  the  eiitte  hird^  netts,  whioh  acdQnf 
the  first  rank  among  the  dainties  prized  by  Chinese  gourmands,  are  the  production  of  a  species  of  swallow 
(JKnuMis  «f eulrato).  These  aaets  ars  formed  of  s  transparent  gelatinous  substance  that  dissolTes  in  water ; 
they  are  emplayed  for  sauoss,  or  in  eonpe,  or  chicken  broth  for  viuetndinariaaa,  and  are  reckoned  an  exoeHeat 
restorative.  Ijus  rare  material  is  sometimes  seen  even  at  the  taUes  of  the  wealthy  and  Inznrioos  in  Britain* 
The  nests  are  about  three  or  four  inches  in  circumference,  and  one  in  depth,  and  are  met  with  in  oleiVs  of  the 
rocks  on  the  shores  of  Cochin  China,  lava,  Malacca,  and  various  parts  «f  tlie  Indian  Archipelago-  Tliey  aia 
found  in  groat  quantities  in  the  islands  on  the  Tavoy  ooaat  and  in  the  Mergni  Islands  in  Siam.  Malay,  Chi' 
neae,  and  Siamese  boats  come  every  year  for  six  vreeks  in  Jannary  to  collect  them.  Taking  them  is  a  woiic  of 
considerable  danger,  as  it  is  necessary  to  climb  precipices  by  the  nelp  of  ropes  and  flying  laddera  made  of  rati' 
ans,  and  many  are  found  in  intricate  caves.  The  Chinese,  among  whom  the  extremes  of  luxury  and  misery  are 
freqaentfpay  five  or  six  doUan  a  pooad  for  them ;  when  first  brought  in  their  law  etale,  they  are  covered  with 
dirt  and  feathen,  from  which  thiry  are  cleared  before  they  are  omred  for  sale.  It  ie  eaid  that  Batevia  alon* 
exports  annually  4,000,000  of  these  nests  to  supply  the  tables  of  the  Chineee  mandarins.  The  subetaaoa 
which  the  bird  c<dlects  to  composp  these  edible  nests  does  not  appear  to  be  yet  clearly  ascertained.  Dr.  Maven, 
tn  his  voyage  imnd  the  world,  states  that  the  swallow  eats  a  apeciee  of  marine  fucus  (Sparacoocus  cartamgi* 
neus,  var.  oetaoeos).  which  grows  in  giMt  abnnrtanoe  in  the  Indian  seas ;  and,  after  permitting  it  to  soften  tor 
some  time  in  iu  gullet,  it  disgorges  the  substance,  now  converted  into  a  kind  of  jelly,  and  nees  it  as  a  cement 
for  its  nest ;  and  it  has  been  said  that  tike  Japanese,  who  have  long  ago  discovered  ttus  fact,  prepare  the  sab- 
stance  in  aa  artist-like  manner.  The  vegetwle  origin  of  the  substance  in  question  has,  however,  lately  been 
oppoeed  in  the  **  Joomal  do  Phaxmacie,"  August,  1830,  by  M.  Virey,  who  maintains,  with  Rnmphins,  that  tha 
swallow  collecte  from  the  snxfooe  of  the  eea  the  gelatinous  materiia  of  soom  speoiss  of  marine  moUusca,  fina 
which  it  would  appear  that  the  edible  nests  consist  of  apimal  substances. 

SlCT.  XXVIII. — ^WHBAT-IAB. 

3069.  Thh  u  «  idieaie  liuU  hkrd  of  passage  about  the  size  of  a  larky  bat  difficult  to  be 
procured  at  the  ponlterers'  in  London,  unless  ordered.  They  visit  us,  and  are  in  season 
from  July  to  October ;  they  are  obtained  chiefly  on  the  Soutii  Downs  in  the  neighbonr* 
hood  of  Brighton,  Eaatboam,  aod  other  parts  of  Sussex,  and  may  be  had  at  Tunbridge 
Wells.  They  are  caught  in  nets  and  snares  like  larks,  and  are  occasionally  captured  la 
immense  numbers.  They  are  nsually  sold  at  a  high  price ;  the  hnger  are  seat  to  Loiw 
don  and  potted,  when  they  are  by  many  as  much  esteemed  as  the  ortolaa  of  tho  Oonti- 
nent ;  but,  from  their  fatness,  they  will  not  keep  long  without  spoiiiiig,  and  oan  be  had 
in  perfection  only  in  the  districts  where  they  are  caught. 

SbCT.  XXIX. — LANDHAXL,  OB  OOBltCBAKB. 

3060.  The  landrail  is  known  by  its  peculiar  voice,  like  the  sound  of  a  watchman's 
rattle ;  aod  it  trusts  more  to  its  swift  foot  among  the  com  or  long  grass  than  to  its 
wings,  which  it  rarely  uses.  It  is  seldom  caught ;  but  when  in  good  condition,  it  is 
reckoned  a  first-rate  delicacy.    When  fully  grown,  they  weigh  about  half  a  pound. 

Sbct.  XXX.— «btolah. 

3061.  This  small  singing  bird  is  considered  one  of  the  greatest  luxuries  of  the  table. 
It  is  migratory,  but  is  never  found  wild  in  Britain,  though  common  in  France,  Italy,  and 
the  warmer  parts  of  Europe ;  consequently,  in  this  country  it  is  rarely  procurable,  and 
in  its  cost  may  rank  with  the  turtle  among  the  list  of  expensive  delicacies.  They  are 
sometimes  bred  in  cages,  and  are  kept  in  a  dark  room,  where  they  can  have  no  employ- 
ment but  eating ;  in  consequence,  they  get  inordinately  fat,  and  would  die  of  this  dis- 
ease if  the  knife  did  not  interpose  when  they  have  arrived  at  the  desired  point  of  obes- 
ity. When  well  fed,  they  weigh  about  three  ounces  each,  and  are  roasted  with  this 
intestines  in  them.  They  are  sometimes  imported,  potted,  from  the  south  of  France 
and  Italy. 

Sbct.  XXXL— boos. 

9063.  Eggs  form  an  important  article  offood^  and  they  have  been  chemically  examined 
by  several  anafysts,  particularly  Dr.  Front  and  Dr.  Bostock.  The  eggs  of  birds  are  com- 
posed of  several  distinct  substances ;  as  the  shell,  the  white,  and  the  yolk. 

8068.  Tkt  skstt,  or  extemtf  coating,  is  formed  chiefly  of  carbonate  of  lime.  It  consists 
in  lOO  parts,  of  carbonate  of  lime,  73 ;  phosphate  of  lime  and  magnesia,  3 ;  gelatin,  8 ; 
the  remainder,  perhaps,  water.  It  is  supposed  that  birds  pick  up  carbonate  of  lime  with 
their  food  to  supply  materials  for  the  shells  of  their  eggs ;  for  it  is  remarked,  if  care  be 
taken  tinl  their  foed  shall  oontain  none  of  this  earth,  they  will  lay  eggs  without  shells. 

Hbh 
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Egg-sbellt,  oa  account  of  their  calcareooa  oatore,  we  often  eiiqilayed  for  the  esme  , 
poses  as  chalk  or  lime,  in  correcting  acidities,  6uo.  They  are  obaerved  to  be  filled  with 
numerous  minute  pores,  which  should  be  closed  by  rubbing  some  substance  orer  them 
when  the  eggs  are  to  be  preserved.  The  thin  membrane  immediately  beneath  the  sbdl 
is,  in  some  eggs,  much  stronger  than  in  others,  and  is  oooaidered  to  be  coagulated  al- 
bumen. 

2064.  The  white  of  egg  is  generally  mentioned  as  being  composed  only  of  albmneo,  and, 
indeed,  is  referred  to  often  as  an  example  of  pure  albumen ;  but  Dr.  Bostock  has  given 
the  most  complete  analysis  of  it,  ftt>m  which  it  is  shown  to  consist  of  80  parts  water,  15 
albumen,  and  4-ft  mucus.  It  is  a  glairy,  insipid  fluid  that  mixes  readily  with  water  when 
raw,  and  is  often  used  as  a  Tarnish,  like  gum ;  it  is  also  employed  to  clarify  liquors.  It 
much  resembles  serum  of  blood  in  its  composition  and  properties.  The  white  of  tlie 
egg  has  been  fopnd,  by  accurate  obsenration,  to  consist  of  two  parts :  the  external  part, 
or  that  immediately  under  the  membrane  that  lines  the  shell,  is  always  most  abundant 
in  newly-laid  eggs.  When  the  egg  is  raw,  this  part  is  almost  as  liquid  as  water,  and 
evaporates  by  keeping.  In  eggs  that  have  been  long  kept,  it  is  scarcely  observed ;  tbe 
inner  white  is  by  much  the  most  considerable,  and  this  sets,  or  acquires  a  firmer  con- 
sistence, in  boiling.  Newly-laid  eg^  are  heavier  than  water,  and  sink  in  it ;  but,  in  oon- 
aequence  of  the  evaporation  of  the  mternal  white  through  the  pores  of  the  shell,  they  be- 
come lighter ;  hence  old  and  bad  eggs  swim  in  water.  Hens*  eggs  have  the  albumen, 
when  coagulated  by  boiling,  of  a  teautiful.  opaque,  milk-white  substance,  if  they  are 
quite  fresh ;  but  if  not,  it  is  a  dirty  or  yellowish  white,  and  not  firm. 

2065.  The  yolk  has  a  mild  and  peculiar  taste,  and  appears  to  consist  of  a  deep  yeiow- 
coloured  oil  of  the  nature  of  fat  oils,  united  to  a  portion  of  albumen  sufficient  to  render 
it  diflfusible  in  cold  water,  in  the  form  of  an  emulsion.  It  contains  also  a  little  sulphor 
and  phosphorus,  the  former  being  evident  from  its  blackening  a  silver  spoon,  the  black 
stain  arising  from  some  of  the  silver  uniting  to  tbe  sulphur,  and  forming  a  sulphnret  cf 
sUver,  which  is  naturally  of  a  black  colour ;  consequently,  this  stain  cannot  be  removed 
without  rubbing  off  this  part  of  tbe  silver  that  has  been  altered.  The  use  of  the  phos- 
phorus is  supposed  to  be  in  order  to  supply  that  principle  to  the  bones  of  the  young 
chick.  The  yolk  is  ooncreseible  by  heat,  and  becomes  solid  by  boiling.  It  is  employed 
as  a  medium  for  uniting  resins  and  oils  with  water.  Tbe  yolk  is  itself  surrounded  by 
an  extremely  thin  membrane  which  separates  it  from  the  white. 

2066.  The  egga  of  different  birds  vary  mueh  in  size  and  colour.  Those  of  the  ostric4& 
are  largest.  One  laid  in  the  menagerie  in  Paris  weighed  two  pounds  fourteen  ounceB^ 
held  a  pint,  and  was  six  inches  deep :  this  is  about  the  usual  siie  of  those  brought  from 
Africa.  Travellers  describe  ostrich  eggs  as  of  an  agreeable  taste :  they  keep  longer 
than  hens'  eggs.  Drinking-cups  are  often  made  of  the  shell,  which  is  very  strong.  "Aie 
eggs  of  the  turkey  are  almost  as  mild  as  those  of  the  hen ;  that  of  the  goose  is  large, 
but  well-tasted.  Ducks*  eggs  have  a  peculiar  taste ;  the  albumen  is  slightly  transpa- 
rent, or  bluish,  when  set  or  coagulated  by  boiling,  which  requires  less  time  than  hena* 
eggs.    Guinea-fowl  eggs  are  smaller  and  more  delicate  than  those  of  the  hen. 

2067.  The  egge  of  wild  f&wl  are  generally  coloured,  often  spotted,  and  the  taste  gen- 
erally partakes  somewhat  of  the  flavour  of  the  bird  they  belong  to.  Those  of  land  birds 
that  are  eaten,  as  the  plover,  lapwing,  ruff,  dec,  are  in  general  much  esteemed,  but 
those  of  sea  fowl  have  more  or  less  of  a  strong  fishy  taste.  The  eggs  of  the  turtle  are 
very  numerous ;  they  consist  of  yolk  only  without  sheU,  and  are  delicions. 

2068.  As  food^  egge  are  extremely  nutritious.  The  qualities  of  those  belonging  to  dif- 
ferent birds  vary  somewhat.  Those  of  the  common  hen  are  most  esteemed  as  delicate 
food,  particularly  when  newly  laid ;  the  quality  of  the  eggs  depends  much  upon  the  food 
given  to  the  hen.  Eggs,  in  general,  are  considered  as  most  easily  digestible  when  little 
subjected  to  the  art  of  cookery.  The  lightest  way  of  dressing  them  is  by  poaching, 
which  is  effected  by  putting  them  for  a  minute  into  brisk  boiling  water ;  this  coagulates 
the  external  white,  without  doing  the  inner  part  too  much.  Every  one  knows  how 
much  better  they  are  when  netcly  laid  than  for  a  day  or  two  after  they  are  laid.  The 
usual  time  allotted  for  boiling  eggs  in  the  shell  is  three  minutes,  which  should  always 
be  measured  by  a  sand-glass.  Less  time  than  that  in  boiling  water  will  not  be  sufficient 
to  solidify  the  white ;  and  more  will  make  the  yolk  hard  and  less  digestible ;  it  is  very 
difficult  to  guess  accurately  as  to  the  time.  Great  care  should  be  employed  in  putting 
them  into  the  water,  to  prevent  cracking  the  shell,  which  inevitably  causes  a  portion  of 
the  white  to  exude,  and  lets  water  into  the  egg.  They  are  often  beaten  up  raw  in  nu- 
tritive beverages. 

Eggs  are  employed  in  a  very  great  many  articles  of  cookery,  entrees,  entremets,  and 
sucres,  and  they  form  an  essential  ingredient  in  pastry,  creams,  flip,  dtc.  It  is  particiH 
larly  necessary  that  they  should  be  quite  fresh,  as  nothing  ia  worse  than  stale  eggs. 

2069.  The  metropolis  is  supplied  with  eggs  from  all  parts  of  the  kingdom,  and  they  are 
likewise  largely  imported  from  various  places  on  the  Continent,  as  France,  HoHand, 
Belgium,  Guernsey,  and  Jersey.  It  appears  from  official  statements  mentioned  in 
M'Culloch's  "  Commercial  Dictionary,"  that  the  number  imported  firom  France  alone 
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amounts  to  aboat  sixty  millions  a  year ;  and  supposing  them,  on  an  aTerage,  to  cost 
foar  pence  per  dozen,  it  follows  that  we  pay  our  continental  neighbours  above  83,0002. 
a  year  for  eggs. 

2070.  For  the  method  of  preserving  eggs^  see  Chap.  III.,  Book  X.,  '*  On  the  Preserva^ 
tion  of  Food.*» 


CHAPTER  VI. 

FISH. 

Sbot.  I.'-^knxbal  obsxrtatioms  oir  riSH. 


2071.  In  the  ocean  there  appears  to  be  an  inexhaustible  store  offooi  in  the  finny  tribes 
of  animals.  Although  in  London  fish  is  highly  esteemed  and  considered  rather  as  a 
luxury,  yet  in  all  countries  where  it  is  plentiful  and  cheap  it  is  reckoned  somewhat 
inferior  in  its  nutritive  powers  to  what  is  called  butchers*  meat.  This  is  so  well  known, 
that  the  jockeys  who  ride  at  Newmarket,  and  who  wish  to  weigh  as  little  as  possible, 
are  never  allowed  to  eat  meat  if  fish  can  be  obtained.  The  ancient  Greeks  seem  to 
have  looked  upon  fish  in  the  same  light,  for  we  find  in  the  Odyssey,  Menelaus  complain- 
ing that  they  had  been  obliged  to  live  upon  fish.  Nevertheless,  as  the  inhabitants  of 
the  seacoast  in  many  parts  of  the  world  subsist  almost  entirely  upon  this  kind  of  food, 
and  enjoy  perfect  health,  it  is  evidently,  in  genersri,  sufficiently  substantial.  In  Siberia, 
parts  of  Norway  and  Iceland*  dried  fish  composes  the  principal  part  of  the  food  of  the 
inhabitants ;  and  in  Greenland  and  the  Polar  Seas  the  Esquimaux  have  no  other.  Being, 
however,  less  nutritive  than  meat,  a  larger  quantity  is  necessary  fbr  sustenance.  But 
though  not  so  strengthening,  it  has  some  qualities  which  render  it  particularly  valuable. 
Being  less  stimulating  than  butchers'  meat,  it  occasions  less  febrile  excitement,  and 
being  extremely  tender  and  soluble,  it  is  more  easy  of  digestion ;  and  though  not  suffi- 
cient, in  all  cases,  to  restore  power  to  habits  debilitated  by  disease,  it  is  well  suited  for 
invalids,  for  inhabitants  of  towns,  and  for  sedentary  or  studious  persons. 

2072.  Fish^  however,  like  other  animals^  differ  in  some  degree  in  their  nutrHive  and  other 
properties ;  much,  likewise,  depends  upon  the  modes  in  which  they  are  prepared  before 
they  are  employed  as  food.  Like  every  other  kind  of  aliment,  it  is  preferable  in  its  fresh 
state,  but  vast  quantities  are  also  salted,  pickled,  or  dried,  by  which  operations  it  is 
considerably  altered  in  its  properties. 

2073.  Fishes  may  be  separated  into  three  great  divisions  relatively  to  their  habits,  and 
the  waters  where  they  live.  1.  Those  which  live  entirely  in  the  sea,  hence  called  saU- 
water  fish,  as  the  cod  and  herring.  2.  Those  which  live  always  in  fresh  water,  as 
char,  trout,  &c.  3.  Those  which  migrate  from  the  sea  to  the  fresh  wafer,  living  alter- 
nately in  each,  as  the  salmon  and  sturgeon.  Their  natural  history  is  a  subject  of  great 
interest,  but  we  can  only  touch  upon  such  parts  of  it  as  bear  upon  their  fitness  for  food ; 
at  the  same  time  remarking  that,  as  the  article  fish  forms  no  inconsiderable  figure  on 
the  table,  the  study  of  its  good  and  bad  qualities  becomes  a  subject  very  deserving 
attention. 

2074.  Fishes  present  considerable  variety  in  the  structure  and  firmness  of  their  muscles. 
The  muscles  of  some  fish  resemble  fiesh,  as  that  of  the  whale,  shark,  and  sturgeon :  of 
others  it  is  white,  and  disposed  in  fiakes,  as  in  the  cod  and  the  haddock ;  and  in  others, 
again,  it  is  fibrous,  as  in  flat  fish  and  eels.  In  general,  the  muscular  part  is  less  firm 
than  that  of  land  animals ;  in  some  it  is  comparatively  dry ;  in  some,  soft  and  gelati- 
nous ;  and  in  others  fat  and  oily.  The  fkt  or  oil  is  sometimes  disposed  between  the 
layers  of  the  flesh,  as  in  salmon,  or  it  is  dispersed  through  the  flesh,  as  in  eels,  herw 
nogs,  sprats,  6lc.  In  the  cod  a  curdy  matter,  resembling  coagulated  albumen,  appears 
between  the  flakes  of  the  flesh  when  fish  perfectly  firesh  is  cooked ;  this  disappearing 
entirely  when  the  fish  is  stale,  ihrnishes  a  good  test  of  its  condition :  the  fat  or  oil  of 
cod  resides  only  in  the  liver.  Flat  fish  and  eels  have  none  of  this  curdy  matter,  the 
flesh  not  being  in  flakes.  All  the  livers  of  fish  abound  in  oiL  Fish  having  much  fat  or 
oil  mingled  with  their  muscles  are  less  digestible  than  those  which  are  leaner,  but  they 
are  more  nutritive,  as,  for  instance,  salmon,  eels,  and  herring.  Some  of  the  cartilagi- 
nous fish,  as  skate,  are  also  extremely  nutritive. 

2075.  Some  fish  are  said  to  be  poisonous,  but  these  reside  chiefly  in  the  tropical  seas, 
and  never  visit  our  coasts. 

2076.  The  flavour  offish,  like  that  of  other  animals,  is  influenced  in  a  certain  degree 
by  the  nature  of  their  food,  and  on  this  account  the  same  species  of  fish  will  vary  some- 
what in  its  flavour  on  different  coasts,  and  in  different  l^es  and  rivers.  Some  fish 
improve  in  firmness  and  flavour  as  they  attain  a  certain  age,  as  cod  and  haddock ;  bat 
generally  when  they  become  old  they  get  coarse. 

2077.  The  season  of  the  year  lias  the  most  decided  influence  upon  the  quality  of  fish^  as 
connected  with  the  time  of  their  spawning.  Fish,  in  general,  are  in  the  best  condition 
before  they  spawn,  and  many  while  they  are  full  of  roe,  as  the  smelt,  pouting,  macker^, 
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and  sde ;  but  it  is  nnirenall  *  the  oaae,  Ihat  immediatelx  when  the  spawning  is  om 
they  are  "  out  of  season**  and  onfit  for  food :  sometimes,  indeed,  at  this  time  Ibh 
are  unwholesome.  This  cirramstance  is  of  so  much  importance,  that  it  has  been  con- 
sidered a  fit  subject  for  the  interference  of  the  legisbture,  wliich  regulates  the  times 
during  which  only  certain  fish  may  be  caught,  when  fish  are  in  season  the  moscles 
are  finn,  and  they  boil  white  and  curdy ;  but  when  they  appear  transparent  and  bluish, 
though  sufficiently  boiled,  it  is  a  sign  that  the  fish  is  not  in  season,  or  is  not  fresh. 

Previous  to  the  approach  of  the  spawning  season,  there  is  a  natural  preparatioa 
necessary  to  enable  the  fish  to  undeigo  the  fatigues  and  fastings  by  which  it  is  aoooot- 
panied.  The  muscles  acouire  sixe  and  strength,  especially  those  connected  with  the 
tail,  the  principal  organ  of  progressive  motion,  so  that  the  body  behind  appears  plump 
and  round.  A  great  deal  of  fat  is  deposited  between  the  musdes,  but  especially  on  the 
belly,  the  fiesh  of  which  is,  at  this  time,  of  considerable  thickness.  As  the  spawn  ad- 
Tances  to  maturity,  the  fat  is  withdrawn  for  its  nourishment,  the  belly  becomes  littls 
else  than  skin,  and  while  the  epicure,  upon  seeing  the  large  roe,  imagines  that  his  fish 
is  in  the  best  condition,  it  has  nearly  reached  the  maximum  of  its  worthleasness 
When  the  business  of  spawning  is  over,  the  leanness  of  the  fish  then  becomes  apparent, 
and  the  extraordinary  muscular  exhaustion  which  it  has  undergone  ia  marked  by  the 
thinness  of  its  head  and  the  lankness  of  its  tail. 

It  appears,  however,  the  same  species  of  fish  is  occasionally  subject  to  variations  in 
the  periods  of  spawning,  which  explains  the  reason  why  sometimes  a  fish  is  found  quite 
good  as  food,  while  the  rest  of  the  species  is  poor  and  inedible.  This  is  the  case  with 
cod,  and  also  fiat  fish.  The  summer  and  autumn  are  the  seasons  most  favourable  for 
the  procuring  of  fish  in  general,  but  on  account  of  the  various  seasons  for  spawning,  no 
month  is  without  a  supply  of  some  particular  species. 

3078.  Fish  surpasM  m  fecundity  all  other  ammaU  used  as  food.  In  the  roe  of  the  star 
^eon  above  a  million  ana  a  half  of  ova  have  been  counted ;  in  the  mackerel,  129,000 ; 
in  the  perch,  69,000 ;  in  the  carp,  167,000 ;  and  in  the  pike,  166,000. 

3079.  Every  part  o/Juh  may  be  eaten  with  safety,  with  the  exception  of  those  that  am 
poisonoas.  The  hard  roe,  or  that  of  the  female,  is  particularly  nutritious,  often  large, 
and  forms  an  excellent  food.    Caviare  is  the  prepared  roe  of  the  sturgeon. 

3080.  Naturalists  have  divided  Jishes  into  two  great  tribes,  the  osseous  and  the  eartilagi- 
nous,  according  to  the  bones.  In  the  first,  the  bones  are  more  or  less  hard  and  firm, 
and  contain  a  great  deal  of  phosphate  of  lime,  as  in  the  cod  and  ling ;  in  the  latter 
the  bones  are  soft,  and  consist  only  of  cartilage,  as  in  the  skate.  This  distinction,  how- 
ever, is  not  precise,  for  osseous  fishes  have  a  great  deal  of  cartilage,  and  some  of  the 
cartilaginous  fishes  possess  a  small  portion  of  calcareous  matter  in  their  bones.  Nor  is 
the  composition  of  the  bones  uniform,  some  having  more  phosphate  of  lime  than  others 
8ome  fish  are  very  gelatinous,  as  eels,  and  make  excellent  soup. 

2081.  The  skin  of  most  fishes  is  covered  with  scales ;  but  some  are  almost  without,  these 
being  very  minute,  as  the  eel.  The  thickness  of  the  skin  varies  according  to  the 
strength  of  the  scales ;  it  is,  accordingly,  very  thick  in  skate,  eels,  dec.,  and  thin  in 
those  species  that  poasess  larger  scales,  as  the  carp  and  bream ;  hence,  in  preparii^ 
these  fish  for  the  table,  the  former  are  deprived  of  their  skin,  and  the  latter  only  of  their 
scales.  The  surface  of  the  skin  of  fishes  is  more  or  less  covered  with  a  slimy,  gelati- 
nous, or  mucous  substance  of  a  peculiar  nature,  secreted  by  an  apparatus  for  the  pnrpose, 
and  shed  upon  the  skin  by  a  number  of  minute  ducts  or  openings :  this  is  a  defensive 
secretion  against  the  friction  and  washing  of  the  water ;  but  the  integument  that  aflbrds 
the  chief  defence  to  the  skin  are  the  scales.  Those  fish  that  want  scales,  or  have  them 
very  small,  have  more  of  the  slimy  matter,  as  in  eels.  Dr.  Paris  states  that  the  pulpy, 
gelatinous  skin  of  the  turbot,  and  the  glutinous  parts  about  the  head  of  the  cod,  though 
highly  prized  by  gastronomes,  are  very  apt  to  disagree  with  invalids. 

8062.  lAttle  attention  is  paid  to  the  mode  of  killing  fish,  as  the  object  is  to  keep  then 
alive  as  long  as  possible;  but  many  of  them  die  as  soon  as  they  are  taken  out  of  Uie 
water.  The  Dutch  take  great  care  to  bring  them  alive  to  market,  and  those  that  die 
are  sold  at  an  inferior  price ;  but  though  this  ensures  their  being  fresh,  yet,  when  they 
are  kept  long  alive,  the  fish  become  exhausted,  and  are  worse  in  quality  than  if  tbey  had 
been  killed  when  caught,  and  kept  only  theproper  time :  when  preserved  in  the  wells  of 
ships,  they  are  fre(|uent]y  rendered  poor.  Fish,  in  general,  are  extremely  voracioua,  the 
greater  nnmber  being  eamivorous,  feeding  upon  each  other,  the  greater  on  the  amaller; 
thus  the  cod  pursues  the  whiting ;  but  some  fish  live  upon  marine  plants. 

2083.  White  Jish,  whose  muscles  are  the  firmest  and  least  oily  and  viscid,  possess  the 
most  valuable  qualities  as  food,  and  are,  in  particular,  the  best  calculated  for  invalids. 
These,  comprehending  the  cod,  ling,  tusk,  coalfish,  haddock,  and  whitings ;  also  the  flat 
fish,  as  turbot,  skate,  soles,  and  flounders,  swarm  about  the  British  shores,  and  particu- 
larly in  the  whole  northern  sea,  from  the  Dogger  Bank,  in  kit.  64°,  to  the  northern  ex- 
tremity of  Icekuid,  in  kit.  67° ;  from  the  coast  of  Norway  eastward  to  an  unlaiown  dis- 
tance on  the  west,  may  be  oonaidered  as  one  great  fishery,  in  which  Scotland,  as  lying 
in  the  centre,  has  a  manifest  advantage  over  all  other  nations.    The  number  of  friths 
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and  inlets  of  the  sea,  on  the  west  coast  of  Scotland,  render  that  country  peculiarly 
(avourable  for  the  prosecution  of  fisheries. 

The  mutdts  of  the  red-coloured  JUh,  as  salmon,  trout,  &c.,  are  of  a  peculiar  tint,  which 
has  acquired  the  name  of  salmon  colour,  and  the  fish  are  generally  esteemed  in  propor- 
tion to  the  height  of  this  colour.   They  are  always  more  or  less  of  a  fat  or  oily  nature. 

2084.  Flatfish  are  called  by  naturalists  PUuronectida.  They  have  no  swimming  blad- 
der, and  therefore  keep  close  at  the  bottom.  Both  eyes  are  on  one  side,  and  that  side 
is  uppermost :  when  disturbed,  they  sometimes  mak&  a  rapid  shoot,  changing  their  posi- 
tion from  the  horizontal  to  the  vertical,  but  they  soon  settle  down  again  into  Uieir  former 
position. 

Mr.  Yarrell  observes  that  those  fishes  which  swim  at  the  bottom  of  the  sea  are  so 
constructed  as  to  consume  but  a  small  quantity  of  oxygen,  and  have  their  blood  only  two 
or  three  degrees  warmer  than  the  temperature  of  the  water  at  the  surface ;  but  they 
have  a  high  degree  of  muscular  irritability ;  they  retain  life  long  after  they  are  taken  oat 
of  the  water,  and  their  flesh  remains  good  for  several  days.  Yarioas  flat  fish,  and  the 
eel,  are  seen  gaping  and  writhing  on  the  stalls  of  the  fishmongers  for  hours  in  succession. 
On  the  contraiy,  those  fish  which  usually  swim  near  the  surface  of  the  water  have  a  high 
degree  of  respiration,  and  their  blood  has  a  warmer  temperature,  which,  in  the  case  of 
the  Bonito,  amounts  to  90^  when  the  water  is  80°.  These  have  little  irritability,  and 
generally  die  as  soon  as  tbev  are  taken  out  of  the  water,  which  is  also  the  case  with  the 
mackerel,  salmon,  trout,  aod  herring.  In  consequence  of  this,  the  latter  class  of  fishes 
soon  decompose  or  spoil  after  they  are  killed ;  and,  to  be  in  perfection,  should  be  pre- 
pared for  the  table  the  day  they  are  caught ;  whereas  turbot  is  better  for  being  kept  a 
day  or  two,  since  they  are  tough  while  any  irritability  exists. 

8085.  The  mode  of  cooking  fiah  contiderably  affects  their  properties  as  food.  Plain  boiling, 
baking,  and  roasting  appear  to  be  the  methods  that  prepare  it  in  the  fittest  manner. 
There  appears  no  reason  why  stewing  should  be  objectionable,  except  that  it  is  usually 
accompanied  by  numerous  additions  that  render  it  extremely  indigestible,  for  instance, 
port  wine.  The  various  sauces  commonly  eaten  with  fish  are  probably  the  cause  of 
most  of  the  faults  laid  to  the  charge  of  this  useful  aliment ;  these  sauces  are  to  be  sus- 
pected, when  purchased,  as  we  cannot  at  all  times  be  certain  of  their  composition  ;  and 
it  is  well  known  that  they  are  sometimes  deleterious.  The  observation  which  we  have 
often  made  applies  here  in  a  particular  manner,  namely,  that  it  is  of  the  first  importance 
we  should  know  what  we  eat  and  drink.  Few  species  of  vegetables  appear  to  be  eaten 
with  fish.  Potatoes  and  parsnips  are  the  principal  of  those  which  are  found  by  experi- 
ence to  agree  well 

8086.  A  process  ealUd  crimping  is  sometimes  adopted  for  the  purpose  of  impromng  cod  and 
some  other  fish.  Sir  Authony  Carlisle  has  investigated  the  change  thus  produced,  and 
we  are  indebted  to  him  for  some  curious  observations  upon  the  subject.  Whenever 
the  rigid  contraction  has  not  taken  place,  the  process  may  be  practised  with  success. 
The  sea  fish  destined  for  crimping  are  usually  struck  on  the  head  when  caught,  which, 
it  is  said,  protracts  the  term  of  its  irritability ;  and  the  muscles  which  retain  this  property 
longest  are  those  about  the  head.  Many  transverse  sections  of  the  muscles  being  made, 
and  the  fish  immersed  in  cold  water,  the  contractions  caused  by  this  crimping  take  place 
in  about  five  minutes ;  but  if  the  mass  be  large,  it  often  requires  thirty  minutes  to  com- 
plete the  process,  which  is  for  the  purpose  of  giving  firmness  to  the  fish.  It  has  been 
found  that  the  muscles  subjected  to  this  process  have  both  their  absolute  weight  and 
specific  gravity  increased ;  whence  it  appears  that  water  is  absorbed,  and  condensation 
is  produced.    This  operation  improves  the  flavour,  as  well  as  the  digestibility  of  the  fish. 

2087.  T%«  UowiHg  of  fi»k  i«  a  fraadaknt  pnotios  loiiMtimea  employed  bv  fiAmongen,  of  a  eiroilar  nature 
to  the  blowing'  of  fleea  and  poaltiy.  It  ia  performed  eepeeiallj  on  ood  and  whiting*,  by  introducing  the  end 
•f  a  quiU  or  tobaeeo  pipe  at  the  vent,  and  blowing  throngfa  a  hoM  made  with  a  pin  nndor  the  fia  whicn  ii  next 
the  gill  i  thoe  making  the  fiah  appaar  to  the  eye  fall  and  large,  though,  when  draeaed,  it  will  be  very  diiferent. 
Thia  impoaition  may  be  eaaily  detected,  br  placing  the  finger  and  tbamb  on  each  aide  of  the  vent,  and  aqnees- 
iag  it  pretty  hard,  for  the  air  will  then  be  peroeiTod  to  eacape,  and  the  fiah  will  ahhnk  into  ita  natonl  di- 


8088.  The  migration  of  various  species  offish  in  shoals,  and  almost  infinite  multitudes, 
to  particular  coasts  at  certain  times  of  the  year,  is  a  circumstance  of  great  advantage  to 
mankind,  as  it  gives  an  opportunity  of  taking  them  with  ease,  and  in  vast  quantities. 
The  causes  that  induce  fish  to  make  these  periodical  movements  are  stated  to  be  the 
instinct  they  possess  for  seeking  suitable  situations  to  deposite  their  spawn,  and  their 
search  after  a  supply  of  food.  Several  kinds  of  fish,  as  the  ood,  haddock,  mackerel,  and 
herring,  annually  leave  the  deeper  and  less  accessible  parts  of  the  ocean,  the  region  of 
the  zoophytic  tribes  upon  which  they  prey,  and  approach  the  shallow  shores  to  deposite 
their  spawn  within  that  zone  of  marine  vegetation  which  fringes  our  coasts,  extending 
from  near  the  high-water  mark  of  neap  tides  to  a  short  distance  below  the  low-water 
mark  of  spring  tides.  Amid  the  shelter  of  this  region,  aflbrded  by  the  groves  of  arbo- 
rescent fuci,  the  young  fry  come  to  life  and  spend  their  infancy  in  a  situation  where  nu- 
merous small  animals  reside,  and  which  constitute  their  most  suitable  food ;  and  it  is 
said  that  since  these  marine  plants  have  been  cut  down  on  many  of  the  coasts  for  the 
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manufactare  of  kelp,  the  fisheries  have  suftered  in  oonseqaenoe.  Eren  the  fiony  tribes 
inhabiting  takes,  as  the  gwinead,  and  other  species,  periodically  leave  the  deep  water, 
and,  in  obedience  to  a  similar  law,  come  near  to  the  margin  to  deposite  their  spawn. 

2089.  Many  species  of  fish,  as  the  salmon,  smelt,  and  others,  in  forsaking  the  deep 
water,  and  approaching  a  suitable  spawning  station,  leave  the  sea  altogether  for  a  time, 
ascend  the  rivers  and  their  tributary  streams,  and,  having  deposited  their  eggs,  return 
again  to  their  usual  haunts.  With  respect  to  the  migration  of  herrings,  see  **  Herring," 
Subsection  21. 

sow.  TTumgh  it  ii  gtrntrtUff  npposed  that  Mi  which  do  not  migrattfrvm  mII  iMter  icfmk.  uid  which  aro 
properlr  fUh  of  the  ma,  will  not  lire  in  frMh  water,  yet,  from  aome  intereetinf  and  enoceannl  axperimenu 
which  hava  been  made,  it  appeals  that  MTaial  epeciee  of  fiah  decidedly  marine  may  be  preaerred  alive  a  loog 
time  in  fraah-water  ponda,  and  that  th«y  even  thrive  and  fat  fat  in  tham.  Some  rery  cnriooa  nbani  latioaa  on 
thia  subject  have  been  published  by  Dr.  Haocolloch  in  the  Jomm»l  oj  ih»  R4>fai  XiwIilvtMa,  Noa.  12  and  My 
and  in  the  Edinburgh  Review^  18t3. 

This  capability  of  some  salt'Water  fiah  to  live  In  fresh  water  has  loof  been  known  In  Sidly,  where  a  apeeiea 
of  moUet,  when  taken  from  the  sea,  are  by  the  fishermen  thrown  into  the  Lake  Unlemi,  where  tber  are  kept 
for  nae,  and  where  they  increase  in  siia  and  improve  in  flavour :  this  lake  has  no  onsimnnicatiao  with  the  se*. 

9001.  Jm  mcowU  ojthe  natwralixatum  o/ftajukeg  in  a  lake  was  lately  read  at  a  meeting  of  the  Zoological 
Society  by  Mr.  J.  B.  Arnold,  of  Gnernsey.  The  area  of  the  lake  is  about  five  arrea ;  its  depth  varies,  and  ita 
bottom  is  muddy,  gravelly,  and  rocky.  The  water  during  nine  months  of  the  year  is  drinkable  for  cattla,  hot, 
in  oonseqaenoe  of  a  supply  which  it  receives  through  a  inanel  commimicatiiig  with  the  saa,  ia  rather  eidt  ia 
summer,  at  which  sesscm  the  freshets  do  not  cone  down  so  plentifully  as  at  oUier  times.  Several  aalt-waiar 
fish  i*ere  introduced  into  it,  as  torbot,  sole,  plaice,  brill,  smelt,  gra^  mullet,  whiting,  pilchard,  bass,  and 
gray  roadi.  All  these  thrive  well,  and  are  believed  to  have  increased  in  anmbeTa.  The  gray  nraUal,  In  par* 
ticttlar,  has  bred  as  freely  as  in  the  sea.  A  single  whiting,  that  had  bean  caught  three  ancceasive  vaara,  vra* 
found  to  hava  grown  considerably.  Pilchards  also  throve  remarkably  well.  It  is  even  suspectad  that  hybrid 
fiahea  have  been  produced,  aa  aeveral  have  been  caught  which  were  unknown  to  persona  well  acquainted  with 
the  qwcies  annually  met  with  on  the  ooaat  of  Gnemaey.  Some  of  these  aea  fishes,  after  having  been  natoral* 
iied  in  this  lake,  have  been  transfarrsd  lo  poods  of  spring  water,  where  they  have  aot  only  Uvad,  hot  damn 
well ;  and  each  naturaliied  fish  hava  been  carried  to  a  long  distance,  being  much  mors  tanacioua  of  life  than 
ihose  caught  in  the  sea. 

909S.  The  prettrvation  vf  ttajuh  ta  ttU-water  pond*  is  so  obvious  an  idea,  that  it  is  inrprising  to  find  it  ao 
little  practised  in  England ;  nor  is  it  much  known  on  the  Continent.  In  Scotland,  however,  thia  has  bean 
tried  with  success  in  several  placaa.  One  of  the  laigast  and  best  of  these  belongs  to  Maodonnel,  of  Leggan,  ia 
IVigtonshire,  whicK  has  been  in  existence  noward  of  thirty  years.  This  pond  is  stocked  with  torool,  cod, 
haddock,  whitinj,  thoruhack,  coalfish,  and  salmon.  It  is  stated,  also,  that  the  same  mode  is  practised  in  Tod* 
aess  Island,  in  Essex,  where  it  answers  perfoctly  well.  From  these  and  similar  facts,  it  would  appear  to  ba 
extremely  possible  to  preserve  fish  for  the  market  in  enclosures  or  ponds  made  in  the  mouths  of  nveia,  cata- 
aries,  or  in  the  sea,  so  that  a  uniform  and  regular  supply  of  fish  might  be  obtained  in  all  weathers. 

8003.  Frtsh-waier  Jith  are  frequently  preserved  and  bred  in  ponds ;  but  the  abundance  of  salt-water  fish  ia 
this  countfy  renders  those  of  lakes  and  ponds  eomparativelv  of  small  importance.  Char  and  trout  abound  ia 
some  lakea,  aa  at  Keawick  and  Loch  Lomond ;  but  theae  fiaheriea  are  little  attended  to.  Fiah-pooda  are  moat 
plentiful  in  the  counties  of  Surrey  and  Berkshire,  and  are  sometimes  let  to  dealers  in  carp  ajid  other  pond 
fiah ;  but  the  breeding  and  fattening  fiah  for  the  market  ia  much  lets  studied  here  than  on  the  Continent, 
where  the  Roman  Catholic  religion  causes  this  kind  of  diet  to  be  more  in  demand  at  all  seasons.  In  China 
this  practice  is  carried  to  a  great  extent.  The  fiah  moat  aaoally  kept  in  ponds  are  carp^  tanch,  pernk,  gad 
geoa,  eel,  and  pike. 

All  the  fresh-water  fish  are  taken  oocasionally,  and  most  of  them  solely  by  the  rod 
and  line.  The  art  of  angling  is  more  generally  practised  for  amusement  than  profit ;  but 
it  is  a  sport  of  great  antiquity,  and  is  followed  with  the  greatest  avidity  by  persons  of 
every  rank  in  life.  It  has  some  advantages  over  other  rural  sports ;  it  is  but  little  dan- 
gerous, and  incurs  small  expense,  and  is  peculiarly  fitted  for  tbe  placid  and  thoughtful ; 
accordingly,  we  find  that  some  men  of  great  eminence  have  been  much  attached  to  it, 
as  affording  a  relaxation  from  deep  study,  and  tbe  opportunity  of  contemplating  nature. 
We  may  refer,  on  this  subject,  to  the  well-known  **  Salmonia,  or  Days  of  Fly  Fishing," 
written  by  one  of  the  greatest  philosophers  of  modem  times,  Sir  Humphrey  Davy.  The 
laws  have  ever  been  favourable  to  this  pursuit,  protecting  the  fish,  and  the  authorized 
fisher,  and  punishing  the,  depredations  of  the  poacher.  ProprieiorB  of  grounds  through 
which  rivers  or  streams  pass  have  the  exclusive  right  of  fishing  in  them,  and  trespass 
is  punished  by  fine.  The  proper  season  for  angling  is  from  the  spring  to  the  autumn« 
The  different  fish  frequent  different  places,  and  require  various  kinds  of  bait  or  artificial 
flies,  the  study  of  which,  with  the  numerous  circumstances  connected  with  H,  will  be 
found  in  works  written  "on  angling.'* 

2094.  A  method  of  increasing  the  quantity  of  trout  in  rivers  or  lakes  to  almost  any  exteni 
is  mentioned  by  Sir  H.  Davy  in  his  "  Salmonia,"  and  which  he  states  has  been  practised 
by  M.  Jacob!,  a  German  gentleman. 

*'  His  plan  of  raising  trout  from  the  egg  was  a  very  aimplfl  one.    Re  had  a  box  raado  wkh  a  small  wire  gra- 
ting  at  one  end  in  the  cover,  for  admitting  water  from  a  fresh  aoaroe  or  atraam,  and  at  the  other  and  of  tha 
box  there  were  a  number  of  holea  lo  permit  tbe  exit  of  tbe  water  ;  the  boltoaa  of  the  box  was  filled  with  pel»> 
blea  and  gravel  of  different  aixas,  which  were  kept  in  water  that  was  always  ia  motion.    In  November,  or  tha 
beginning  of  December,  when  the  trout  were  in  full  maturity  for  spawning,  and  cullected  in  tho  riven  for 
this  punxise  upon  beds  of  gravel,  he  caught  males  and  females  in  a  net,  and,  by  the  pressure  of  his  hands,  re 
ceived  tlie  ova  in  a  basin  of  water,  and  suffered  the  melt  to  pass  into  the  basia ;  ta  a  few  miaates  he  introduoed 
them  upon  the  gravel  in  the  box,  which  was  placed  under  a  source  of  fresh,  cool,  and  pure  water.    In  a  few 
weeks  the  eggs  burst,  and  the  Iwx  was  filled  with  an  immense  number  of  young  trout,  which  had  a  small  bog 
attached  to  tne  lower  part  of  their  body,  oontainiaff  a  part  of  the  yolk  of  the  egg,  which  was  still  their  nour 
ishment.    In  this  state  they  were  easily  carried  from  place  to  pl^e  ia  confined  poctions  of  fireah  water  fot 
aome  daya,  requiring,  apparently,  no  food  ;  but  after  about  a  woek»  the  nuuriahment  in  their  bag  being  ex 
hauated,  they  began  to  aeek  their  food  in  the  water,  and  rapidly  increased  in  aizc.    It  ia  aaid  that  the  experi 
ment  auceeeda  alao  with  the  melta  of  mature  fiah  that  had  been  just  killed,  if  they  are  mixed  tngether  io  odd 
water  immadiately  after  they  an  takaa  out  of  the  body.    Oa«  greafc  Mlvaatago  of  this  aiatfaod  ia,  that  b) 
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tlut  mumM  d&e  yomif  omii  an  preiertad  fmn  the  ttaAM  of  fisliMf  and  other  Toradont  aniBuda  and  inaaeta, 
at  the  time  whea  they  are  peHectly  helpleae  and  moet  easily  deatroyrd.  The  aame  plan  would  no  doabt  aa- 
awer  equally  well  with  srayling,  or  other  Tarietiei  of  the  aalino  genas.  But,  in  all  expenmenta  of  this  kind, 
the  great  nrinciple  is  to  haTo  a  oonatant  current  of  fresh  and  aerated  water  running  orer  the  eggs.  The  uni- 
farm  aopply  of  air  to  the  fiatoa  ia  the  egg  is  eaaantial  for  its  life  aad  growth,  and  such  eggs  aa  are  not  supplied 
with  water  aaturatad  with  air  are  unproductive.  The  experimenter  mnat  be  guided  exactly  by  the  instinct 
of  the  parent  fishes,  who  take  care  to  deposite  the  impregnated  eggs  that  are  to  produce  their  oflhpring  only  in 
aonrces  continually  abounding  in  fresh  and  aSrated  water.  It  appears  that  the  learea  of  plants  that  i;row  in 
water  afibrd  a  continual  aupply  of  oxygen  to  tha  water,  and  that  many  fiah  pueseaa  the  inetinct  to  depoaite  their 
agga  upon  these  leavea,  a  circumstance  that  affurda  an  easy  opportunity  of  making  obeerratioaa  upon  tha 
growth  of  yooog  fish,  aa  the  learea  with  the  ora  may  be  kept  ia  a  Teaael  of  water.  The  aame  observationa 
ytiil  apply  to  fishes  of  the  sea." 

2095.  The  art  of  carrying  and  keeping  Juh,  as  we  are  informed  by  Sir  H.  Davy,  is  bet- 
ter understood  on  the  Continent  than  in  England.  "  lo  Austria  every  inn  has  a  box 
containing  grayling,  trout,  carp,  or  char,  into  which  water  from  a  spring  runs,  and  no 
one  thinlu  of  carrying  or  sending  dead  fish  for  a  dinner.  A  fish  barrel  full  of  cool  wa- 
ter, which  is  replenished  at  every  fresh  source  among  these  mountains,  is  carried  on 
the  shoulders  of  the  fisherman :  and  the  fish,  when  confined  in  wells,  are  fed  with  bul- 
locks* liver  cut  into  fine  pieces,  so  that  they  are  of\en  in  better  season  in  the  tank  or 
stew  than  when  they  are  taken."  Sir  Humphrey  has  **  seen  trout,  grayling,  and  char 
even,  feed  voraciously,  and  take  their  food  almost  from  the  hand.  These  methods  of 
carrying  and  preserving  fish  have  been  adopted  from  the  monastic  establishments.  At 
Admont,  in  Styria,  attached  to  the  magnificent  monastery  of  that  name,  are  abundant 
ponds  and  reservoirs  for  every  species  of  fresh- water  fish ;  and  the  char,  grayling,  and 
trout  are  preserved  in  different  waters,  covered,  enclosed,  and  under  lock  and  key," 
Some  remnants  of  the  same  practice  may  be  seen  in  the  colleges  of  Cambridge. 

Since  England  became  a  Protestant  country,  the  cultivation  of  fresh-water  fish  has 
been  neglected  ;  but  the  formation  of  fish-ponds  in  hilly  or  mountainous  districts  would 
be  a  matter  of  little  difficulty,  and  by  this  means  a  considerable  addition  might  be  made 
to  the  food  of  these  places. 

8096.  In  Ckima^  th*  art  of  pre$erving  and  fatteninf  fiah  is  caiaied  to  a  high  degree  of  perfection.  An  ac- 
count of  the  method  need  in  that  country,  ouoted  in  the  Quorl.  Joum.  of  Scienett  is  deserving  of  notice.  In 
the  district  round  Canton  nnmerona  fish«tankB  ara  dug  in  the  ground.  When  the  pond  ia  finiahed,  and  filed 
with  water,  the  owner  goea  to  market,  and  buya  as  many  young  atore-fish  as  his  pond  can  conveniently  hold ; 
this  he  can  easily  do,  as  almost  all  their  fish  are  brought  to  market  alive.  Placed  in  the  pond,  they  are  regu* 
larly  fed  morning  and  evening,  or  as  often  as  the  feeder  finds  necessary.  Their  food  is  chiefly  boiled  rice,  to 
which  ia  added  the  blood  of  any  animala  they  may  kill,  wash  from  their  atew>pota  and  diahes,  Ac. ;  indeed, 
any  animal  offal  or  vegetable  matter  which  the  fiah  will  eat.  Fiah  ao  (SmI  and  treated  advance  in  eiao  rapidly, 
though  not  to  any  great  weight,  as  the  kind  (a  species  of  perch)  which  came  under  our  obeervation  never  arrive 
at  much  more  than  a  pound  avoirdapois ;  but  from  the  length  of  three  or  four  inches,  when  first  put  in,  they 
grow  to  from  eight  to  nine  in  a  few  months,  and  are  then  marketable.  Draughts  from  the  pond  ara  then  ooca- 
aionally  made ;  the  laigeat  are  first  taken  off,  and  conveyed  in  large,  ahallow  tuba  of  water  to  mailMt ;  if  aold, 
well ;  if  not,  they  are  brought  back,  and  replaced  in  the  pond  until  they  can  be  diapoaed  of.  Tha  huainaaa  of 
fiahrfeeding  ia  ao  managed  that  the  stock  are  all  fattened  off  about  the  time  that  the  water  is  meet  wanted  for 
the  garden  crone.  The  pond  ie  then  cleaned  out,  and  the  mud  carefully  saved,  or  spread  out  aa  manure, 
again  filled  with  water,  atocked  with  young  fry,  and  fed  aa  before.  Thia  mode  of  employing  the  gTound  waa 
considered  in  that  country  aa  more  profitable  than  any  other. 

f097.  The  Ckinete^  likewise^  propoMottfiMh  by  collecting  the  spawn  in  the  rivers  and  lakes  where  it  is  depo^ 
ited,  and  conveying  it  in  vessels  of  water  to  their  fish-ponds ;  this  water  with  spawn  is  regularly  sold  by 
merchants,  who  make  a  trade  of  transporting  it  from  one  province  to  another.  It  is  even  aaid  »at  theae  inge- 
nious people  have  a  method  of  hatching  the  spawn  of  fiah.  They  fill  the  ahell  of  a  new-laid  egg  with  the  ge- 
latinous matter  that  containa  the  apawn,  wax  up  the  hole  through  which  it  was  introduced,  and  put  the  egg 
under  a  sitting  hen.  At  the  expiration  of  a  certain  number  of  days  they  break  the  shell  in  water  warmed  by 
the  sun.  The  fry  ara  then  found  hatched,  and  are  kept  ia  pure  ireah  vrmter  till  they  are  large  enough  to  bo 
thrown  into  the  pood  with  tha  old  fiah. 

Lately,  an  acoount  has  been  published  of  successful  experiments  of  the  same  kind  having  bean  made  by  Sir 
Francis  Mackenzie,  of  Coram-house,  Scotland,  and  others  who  have  reared  salmon  and  trout  from  spawn  taken 
from  tha  fiah,  and  dapoaitad  in  beds  of  gravel  laid  in  ponda ;  and  it  is  stated  by  Profeeaor  Agaasii  that  the  ova  of 
fish,  when  properly  impregnated,  may  be  conveyed  in  water  of  a  proper  temperatnn,  even  juBToaa  tha  Atlaatie, 
aa  safely  as  if  it  were  naturally  dcpoaited  by  the  parent  fiah. 

2096.  The  term  aheU^fish^  though  still  retained  in  popular  language,  is  not  at  present 
employed  by  naturalists.  It  Includes  the  Cruetacea^  or  crustaceous  animals,  as  lobsters, 
crabs,  shrimps,  &c.,  and  the  MoUuaectj  or  soft  animals.  Of  the  MoUuscae,  some  are  cov- 
ered with  a  hard  outer  shell,  in  one  or  two  pieces,  and  are  named  univalves,  as  the  per- 
iwinkle, or  bivalves,  as  the  oyster ;  or  they  are  entirely  naked,  having  no  shell,  as  the 
MedusBB,  Sepia,  dec.  The  Crustacee  contain  numerous  species  and  varieties  in  diflTer- 
ent  parts  of  the  world ;  but  we  have  only  a  ftw  in  our  seas.  Animals  with  shells  abound 
with  us,  but  only  a  few  are  large  enough  to  be  worth  eating.  Of  the  naked  Molluscs 
none  are  used  in  this  country  as  food,  though  the  Sepia  or  cnttle-fish  is  eaten  in  the 
south  of  France. 

Matt  ehells  eonsiet  entirely  of  carbonate  of  lime  (the  same  as  chalk),  connected  togeth- 
er in  layers  with  a  little  animal  matter  resembling  albumen ;  hence  shells  will  bum  to  a 
very  pore  lime.  The  interiors  of  many  shells  are  lined  with  a  pearly  matter  called  nacre^ 
which  is  sometimes  extremely  beautiful,  particularly  in  mother-of-pearl.  Pearls,  which 
are  found  in  certain  shells,  are  nothing  more  than  concretions  of  this  substance,  which 
is  also  carbonate  of  lime. 

2099.  It  ie  said  that  living  tod  mzieh  upon  fish  is  apt  to  give  rise  to  cutaneous  eruptions ; 
aod  this  Dr.  Paris  considers  as  not  improbable,  particularly  in  hot  climates.    The  oily 
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Einciple  upon  which  the  odour  of  fish  depends  is  sbeortMd  into  the  blood,  when  this 
nd  of  foiAl  is  taken,  as  is  evident  from  the  peculiar  flavour  of  sea-fowl  that  live  upon 
fish.  Even  the  hogs  that,  in  Cornwall,  have  access  to  pilchard  have  often  a  fishy  fla- 
vour :  and  from  the  sympathy  between  the  stomach  and  the  skin,  it  is  not  unlikely 
that  the  oily  fat  fish  may  have  a  tendency  to  produce  cutaneous  derangement.  Thus 
many  facts  appear  to  point  out  the  propriety  of  changing  our  food  occasionally.  It  has 
been  conjectured  that  the  priests  of  Egypt  were  prohibited  from  eating  fish  to  avert  the 
leprosy,  which  was  supposed  to  be  induced  by  living  too  much  upon  it ;  in  the  same 
manner  that  it  is  thought  the  Jewish  legislator  interaicted  the  use  of  pork  flrom  his  be- 
lief in  its  unwholesomeness. 

2100.  The  mpply  offish  in  the  seoi  round  Britain  is  not  only  abundant,  but  inexhausti- 
ble ;  and  yet,  notwithstanding  this,  and  the  encouragement  given  by  government,  the 
fisheries  have  not  proved  so  profitable  as  might  have  been  expected,  l^re  is  little  fish 
consumed  in  the  interior  of  the  kingdom ;  and  though  in  Loudon  immense  quantities  are 
annually  made  use  of,  **  there  can  t^  no  doubt,"  observes  Mr.  M^Culloch,  in  his  valuable 
Dictionary  of  Commerce,  "  that  the  consumption  would  be  much  greater  were  it  not  for 
the  abuses  in  tbe  trade,  which  render  the  supply  comparatively  scarce,  and,  in  most  in- 
stances, exceedingly  dear."  **  That  this  harvest,"  says  Mr.  Barrow, "  ripe  for  gathering 
at  all  seasons  of  the  year,  without  the  difilculty  of  tiUago,  without  expense  of  seed  or 
manure,  without  the  payment  of  rent  and  taxes,  is  inexhaustible,  the  extraoidinary  fe- 
cundity of  the  most  valuable  kinds  of  fish  would  alone  aflbrd  abundant  proof.  To  enu- 
merate the  thousands,  and  even  millions,  of  eggs  which  are  impregnated  in  the  herring, 
the  cod,  the  ling,  and,  indeed,  in  ahnost  tbe  whole  of  the  esculent  fish,  would  give  but 
an  inadequate  idea  of  the  prodigious  multitudes  in  which  they  flock  to  our  shores ;  the 
shoals  themselves  must  be  seen  in  order  to  convey  to  the  mind  any  just  notion  of  their 
aggregate  mass."  As  tbe  fisheries,  and  the  various  circumstances  oonnected  with  them, 
are  managed  at  present,  the  supply  of  fish  is  extremely  uncertain,  which  causes  a  glut 
at  one  time,  while  at  another  there  is  scarcely  any  to  be  had.  Tbe  cause  of  this  is  ob- 
vious. Fish  are  extremely  changeable  in  their  places  of  resort,  and  they  will  leave  their 
accustomed  haunts  for  long  perimls  without  our  being  able  to  ascertain  the  reason ;  nor 
do  we  know  all  the  causes  of  their  migration.  Fish  also  require  great  care  in  packing 
and  transportation,  as  they  soon  spoil.  So  far  it  is  easy  to  perceive  some  of  the  physi- 
cal difficulties  over  which  we  have  no  control.  But  still  a  question  remains,  whether 
all  the  means  are  employed  which  might  enable  us  to  enjoy  all  the  advantages  of  our 
insular  situation,  and  the  abundance  with  which  we  are  surrounded.  But  ^ready  we 
see  reason  to  hope  that  the  time  is  not  far  distant  when  the  modem  improvements  will 
extend  to  this  subject.  Before  steam  navigation,  a  large  proportion  of  the  salmon  sold 
in  the  London  market  could  not  have  been  brought  fresh,  and  a  contrary  wind  frequently 
rendered  a  cargo  unfit  for  sale.  By  the  railways  fresh  fish  will  be  conveyed  daily  to  in- 
land towns  w£cfa  now  receive  a  supply  only  two  or  three  times  a  week,  or  less  fre- 
quently. Already  the  inhabitants  of  Birmingham  have  benefited  in  this  respect  by  the 
Grand  Junction  Railway,  which  gives  them  access  to  the  Liverpool  ^^  market,  and 
salmon  brought  to  London  from  Scothind  by  the  steam  vessels  have  reached  that  place 
by  the  same  railway.  The  want  of  inland  conveyances  has  hitherto  deprived  the  coun- 
try of  the  advantage  of  the  extraordinary  quantities  of  fish  that  have  been  occasionally 
caught.  Even  of  cod-fish  one  ton  and  a  quarter  have  been  taken  at  a  time  in  one  boat. 
Of  mackerel  the  haul  has  been  sometimes  so  great  that  it  could  scarcely  be  disposed  of, 
and  pilchards  and  sprats  are  often  obliged  to  be  used  as  manure  for  want  of  sale.  The 
means  of  conveying  these  to  inland  districts  must  produce,  at  times,  a  seasonable  supply 
of  food  in  future. 

SkCT.    XL SALT-WATBB  FISH. 

SuBSBCT.  1. — The  Turbot  {Pleuronectes  Jlfazttnitf ,  Linn.). 

2101.  This  is  the  most  highly  prized  of  our  flat  fish.  It  inhabits  the  northern  and 
Mediterranean  seas,  and  is  taken  on  the  south  coast  of  England  in  great  plenty.  It 
grows  to  a  large  size,  sometimes  even  to  weigh  thirty  pounds.  The  flesh  is  white, 
firm,  rich,  gelatinous,  and  of  a  fine  flavour  *,  but  being  a  ground  fish,  Ude,  the  celebrated 
French  cook,  says  that  It  is  better  for  keeping  a  day  or  two,  since,  when  just  caught,  it 
is  apt  to  be  not  merely  firm,  but  a  little  too  hard.  They  are  often  brought  to  London 
alive  in  well-boats,  and,  as  they  do  not  all  spawn  at  the  same  time,  some  are  in  season 
in  every  part  of  the  year.  The  London  market  is  chiefly  supplied  by  the  Dutch  fisher- 
men, and  a  preference  is  given  to  those  caught  on  the  coast  of  Holland ;  but  a  great 
many  are  likewise  taken  at  the  Dogger  Bank,  and  on  the  coasts  of  Cornwall  and  Devon. 
Those  sent  up  from  Scotland  packed  in  ice  are  very  inferior,  and  may  be  purchased  for 
a  fourth  of  the  price  given  for  the  best  turbots.  From  the  great  demand  for  this  esteem- 
ed fish,  notwithstanding  its  price,  vast  numbers  are  brought  to  London,  so  many  an 
87,958  in  one  year. 

SuBtBCT.  2.— 7%e  Sclt  (PUuroneeieM  SoUa,  Linn.). 

2102.  Tbe  sole  is  well  known  to  be,  next  to  the  turbot,  the  best  of  our  flat  flsh.    It 
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iahabito  the  sandy  bottom  on  all  our  ooasta,  but  is  finer  in  the  west  and  south  than  in 
the  north  and  east.  It  is  an  inhabitant  of  the  northern  seas,  the  Baltic,  Mediterranean, 
and  America.  Great  numbers  are  taken  on  the  sooth  coast  of  England  by  the  boats  from 
Dover,  Folkestone,  Brighton,  and  Hastings,  and  brought  to  the  London  market  alive 
by  well-boats  or  by  land  carriage.  The  finest  are  caught  off  Plymouth  and  in  Torbay ; 
they  frequently  weigh  eight  or  ten  pounds  per  pair,  and  have  been  seen  two  feet  in 
length,  but  the  smaller  are  preferred.  They  are  likewise  taken  off  Yarmouth.  They 
are  full  of  roe  at  the  latter  end  of  February ;  for  a  few  weeks  after,  they  are  soft  and 
watery,  bat  they  soon  recover.  Some  of  them  are  in  season  all  the  year  round ;  but 
they  are  in  highest  perfection  about  midsummer.  As  they  are  an  excellent,  firm,  white, 
and  delicate  fish,  they  are  frequently  seen  upon  the  London  tables.  It  is  essential  that 
they  should  be  perfectly  fresh,  or  the  fiesh  koes  its  firmness,  and  thickness  is  desirable^ 
Those  from  the  deep  water  are  superior  in  quality.  They  have  been  kept  alive  in  fresh- 
water ponds ;  in  Mr.  Arnold*s  pond  in  Guernsey,  the  sole  becomes  twice  as  thick  as 
one  of  the  same  length/ from  the  sea,  and  they  are  known  to  breed  there.  They  are 
taken  also  in  the  Arun  in  Sussex,  five  miles  from  the  sesi  where  they  remain  all  winter, 
buryixig  themselves  in  the  mud. 

SostscT.  3. — The  Brill  (PUuraneetes  RKomhu,  Linn.). 

8103.  This  is  somewhat  like  the  sole,  but  broader,  and  is  intermediate  between  that 
and  the  turbot.  It  is  a  fine  fish,  and,  when  large,  not  much  inferior  to  the  latter,  thoogh 
much  cheaper.    It  is  brought  in  abundance  to  the  London  market. 

SuBSiOT.  4.— 7%«  FUmndtr  {Pleurtmectet  Ftetit,  Linn.). 

3104.  The  flounder  is  generally  the  least  esteemed  of  our  flat  fish.  It  is  smaller  than 
the  plaice.  It  inhabits  both  the  seas  and  rivers,  coming  into  the  latter  to  breed ;  and 
they  will  thrive  in  fresh-water  ponds.  It  is  very  abundant  on  our  coasts,  and  they  also 
frequent  our  rivers  at  a  considerable  distance  from  the  salt  water.  Great  quantities  of 
them  are  brought  to  the  London  market,  and  are  sold  at  a  cheap  rate.  They  are  in 
season  from  January  to  March,  and  from  July  to  September.  It  is  considered  as  a  light 
food,  being  sweet  and  easy  of  digestion.  The  Thames  flounder  is  a  delicate  and  es- 
teemed fish. 

SuBsf  or.  5. — 77^  Dab  {JPUunmuitM  JUmanda,  Linn.). 

2105.  This  IS  very  similar  to  the  flounder,  but  smaller  and  thinner.  It  is  out  of  sea* 
son  in  May  and  June. 

SuBSBCT.  6. — The  Plaice  {Plewrcneetu  Platissa,  Linn.). 

2106.  This  flat  fish  is  extremely  abundant  on  our  coasts,  and  is  also  found  in  the 
Mediterranean  and  the  Baltic.  It  is  inferior  to  the  sole,  the  flesh  being  less  firm  and 
white,  and  not  so  well  flavoured  ;  but  when  they  are  of  a  large  size,  and  just  caught, 
they  are  bv  no  means  despicable.  They  are  sold  at  a  low  price,  and  are  generally 
purchased  by  the  poorer  people.  The  best  of  those  brought  to  the  London  market  are 
celled  Dtnoers  platee,  being  chiefly  caught  in  the  Dowers,  or  on  the  flats  in  the  sea  between 
Folkestone  and  Hastings,  weighing  from  one  to  five  and  six  pounds.  On  the  coast  of 
HoUand  they  are  obtained  considerably  larger,  and  are  known  here  as  DiOeh  plaice ; 
some  of  them  have  been  even  eighteen  pounds.  like  all  ground  fish,  they  are  very 
tenacious  of  tifo,  and  therefore  keep  well. 

SiTBtBOT.  l.^HiUibut  {Pleuroneetet  Hippoglostu*,  Linn.). 

2107.  This  is  the  largest  of  our  flat  fish,  being  sometimes  found  of  the  weight  of  two. 
or  three  hundred  pounds,  and  in  the  seas  of  Iceland  and  Newfoundland  much  larger.  Its 
flesh  is  extremely  white,  and,  when  small,  they  are  thought  by  some  to  be  nearly  as  fine 
as  turbot ;  but  when  they  are  large,  the  flesh  is  coarse  and  dry,  and  is  not  much  esteem- 
ed, having  little  flavour.  In  some  parts  of  Scotland  this  is  called  the  turbot,  which  often 
occasions  mistakes  with  the  English  people.  In  the  London  market  It  appears  in  March 
and  April,  and  its  flesh  is  sold  in  slices  by  the  pound  at  a  low  price. 

SuBBBCT.  8. — The  common  Cod  {Gadus  Morhua,  Linn.). 

2106.  This  is  one  of  the  most  important  of  the  finny  tribe,  from  the  excellence  of  the 
food  which  it  supplies,  and  its  prodigious  abundance.  It  is  an  ocean  fish,  confined  to  cold 
climates,  and  found  only  in  the  northern  parts  of  the  world.  It  is  supposed  to  reside 
chiefly  between  the  kititudes  of  66°  and  46°.  Those  taken  north  and  south  of  these 
latitudes  are  either  few  in  number,  or  bad  in  quality.  As  far  north  as  Greenland  they 
are  small  and  emaciated ;  and  they  do  not  reach  so  far  south  as  the  Mediterranean, 
V  where  they  are  unknown.    The  great  resort  of  this  fish  is  on  the  banks  of  Newfound^ 

land,  and  the  other  sand^banks  tl^t  lie  off  the  coast  of  Cape  Breton,  Nova  Scotia,  and 
New-England,  where  they  find  food  in  the  worms  produced  in  these  sandy  bottoms. 
They  are  also  taken  on  the  south  and  west  coasts  of  Iceland,  on  the  coasts  of  Norway, 
in  the  Baltic,  and  off  the  Orkneys  and  western  islands  of  Scotland.  The  principal  fish- 
eries which  at  present  supply  the  London  market  with  fresh  ood  are  hollows  between 

In 
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the  Dogger  Bank,  the  Well  Bank,  and  Cromer  on  the  east  coast  of  England.  The  fish 
caught  there  separates,  when  cot,  in  fine  large  flakes ;  it  is  brought  alive  to  London  in 
well-boats.  The  fishermen  seldom  find  any  cod  or  other  roand  fish  on  the  bank  itself, 
but  upon  the  sloping  edges  and  hollows  contignoos  to  it.  The  shifting  sand  on  the  top 
of  the  bank  afibrds  them  no  subsistence ;  and  the  shallow  agitated  water  allows  them 
no  rest.  Inhabiting  deep  water,  they  are  taken  only  with  lines  and  hooks.  A  great 
deal  is  caught  off  Scarborough.  They  are  also  taken  in  great  plenty  on  the  coast  of 
Scotland,  and  the  northeast  coast  of  Ireland. 

Mr.  Yarrell,  in  his  **  History  of  British  Fishes,"  mentions  the  two  principal  varieties 
of  cod  in  the  market  as  Dogger  Bank  and  Seoiek  cod.  The  first  has  a  sharp  nose,  with 
the  body  of  a  dark-brown  colour ;  the  second  has  a  round  nose,  and  the  body  of  a  light 
yellowish  ash-green.    The  first  is  most  esteemed. 

2109.  In  our  seaa  the  eod-Juh  begins  to  epawn  in  December,  and  they  continue  to  depos- 
ite  their  eggs  on  rough,  rocky  ground  till  the  end  of  February,  when  they  become  poor. 
Some  continue  in  the  roe  till  the  beginning  of  April :  they  are,  therefore,  a  winter  fish, 
being  in  high  season  about  Christmas.  They  recover  from  their  spawning  sooner  than 
any  other  fiish,  and  it  is  common  to  take  some  cod  all  the  summer.  They  are  amazing- 
ly prolific.  Leewenhoek  counted  several  millions  of  egga  in  the  roe  of  one  cod-fish  of 
middling  size,  a  degree  of  increase  that  must  render  them  inexhaustible  by  humaa 
means.  They  are  in  highest  perfection  in  the  winter,  and  they  keep  well ;  but  the- 
glatinous  parts  about  the  head,  so  highly  prized  by  gastronomes,  lose  their  delicate 
flavour  after  the  fish  has  been  twenty-four  hours  out  of  the  water.  The  cod  is  some- 
times found  of  a  very  large  size,  weighing  as  roach  as  sixty  pounds ;  thirty  pounds  is 
not  uncommon,  but  twenty-five  pounds  is  the  usual  size  of  a  well-conditioned  fish ;  about 
six  or  eight  pounds  is  the  best  for  the  table ;  but  they  are  taken  of  all  sizes  from  that 
to  one  pound.  When  below  a  pound,  they  are  called  codling* ;  the  smaller  ones  are  apt 
to  be  soft  and  watery.  They  are  selected  by  their  plumpness  and  roundness,  especially 
near  the  tail*;  by  the  depth  of  the  pit  behind  the  head  ;  and  by  the  regular  appearance 
of  the  sides,  as  if  they  were  ribbed. 

2110.  The  cod  is  particularly  firm  and  rich  when  in  season,  which  is  known  by  layers 
of  white  curdy  matter  between  its  fiakes  when  boiled.  It  is  likewise  extremely  notri- 
tious  and  light.  When  just  killed,  and  in  season,  the  gills  are  red,  the  neck  thick,  the 
flesh  firm,  and  the  eyes  bright.  The  firmness  of  the  fish  is  much  improved  by  crimping. 
The  milt  of  the  cod,  or  soft  roe,  is  brought  to  table  as  a  garnish,  but,  from  its  oily  nature, 
is  not  fit  for  delicate  stomachs. 

2111.  What  is  called  the  sound  in  cod-fish  is  the  air-bladder,  or  swimming-bladder,  by 
means  of  which  the  fish  is  enabled  to  rise  or  sink  in  the  water.  The  fish  has  the  power 
of  compressing  this  bladder ;  and  then  the  air  within  it  is  condensed,  in  consequence 
of  which  its  specific  gravity,  and,  therefore,  that  of  the  whole  fish,  becomes  heavier 
than  water,  and  the  fish  sinks ;  when  it  desires  to  rise,  by  relaxing  the  muscles  con- 
nected with  this  bladder,  it  suffers  the  air  within  it  to  be  expanded,  and  the  fish  becomes 
specifically  lighter  than  the  water,  and  ascends.  The  sole,  flounder,  and  other  flat  fish, 
have  no  bladder,  and  are  therefore  always  at  the  bottom. 

2112.  Cod  is  brought  from  the  Dogger  Bank  and  other  places^  and  kept  alive  in  the  veil* 
boatSt  or  store-boats,  some  stout  vessels,  of  eighty  or  a  hundred  tons  burden,  having  a 
large  tank  for  preserving  the  fish  alive.  These  boats  remain  as  low  as  Gravesend,  be- 
cause the  water  there  is  suflSciently  salt ;  if  they  come  higher  op,  the  fresh  water  would 
kill  the  fish ;  from  the  store-boats  a  portion  is  sent  to  Billingsgate  by  each  night  tide. 

2113.  Cod  has  been  kept  in  salt-water  ponds  in  diflerent  parts  of  Scotland,  and  found  to 
maintain  their  condition  unimpaired.  Of  these  ponds,  there  is  one  in  Galloway,  another 
in  Fife,  and  a  third  at  Orkney.  In  these  preserves  the  fish  is  regularly  fed,  and  some- 
times take  the  food  from  the  hand. 

Vast  quantities  of  cod  are  taken  on  the  Banks  of  Newfoundland,  and  brought  to  as, 
salted,  for  an  account  of  which,  as  well  as  the  other  methods  of  curing  fish,  by  drying, 
smoking,  and  pickling,  see  Book  X.,  "  Preservation  of  Food."    By  all  these  methods  of . 
curing  fish,  the  digestibility  is  much  impaired,  and  they  are  rendered  unfit  for  invalids. 

SuBSBCT.  9. — The  Haddock  {Gadus  JSglifinus,  Linn.). 

2114.  This  fish  is  an  inhabitant  of  the  northern  seas  of  Europe ;  but  it  is  remarkable 
that  it  does  not  enter  the  Baltic,  and  is  not  known  in  the  Mediterranean.  It  appears  on 
our  coasts  in  December,  and  is  then  full  of  roe.  Some  are  in  season  from  August  to 
February.  The  haddock  resembles  the  cod  in  some  of  its  properties.  The  small  ones, 
when  boiled,  are  less  firm  than  the  cod,  and  rather  watery,  but  the  larger  fish  are  firm, 
and  of  a  fine  flavour.  In  general,  they  do  not  exceed  the  height  of  ten  or  twelve  inches, 
weighing  two  or  three  pounds,  but  they  are  known  sometimes  to  grow  to  the  size  of 
three  feet :  when  large,  they  are  coarse.  They  are  better  for  being  hung  up  for  a  day  or 
two,  with  a  sprinkling  of  salt.  They  are  sometimes  cured  with  salt,  and  dried ;  and  this 
is  done  particularly  well  at  the  fishing  village  of  Findhorn,  near  Aberdeen,  by  hanging 
t^tem  a  day  or  two  in  the  smoke  of  peat.    Finnan  haddocks  (a  corruption  of  Findhorn), 
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lm)iled,  are  much  used  at  broakfaat  by  the  Scotch,  and  are  esteemed  a  great  delicacy. 
An  imitation  of  these,  it  is  said,  may  be  made  by  laying  the  fish  in  salt  for  two  hours^ 
letting  the  water  drain  from  them,  and  then  washing  them  over  with  pyroligneons  acid» 
and,  lastly,  hanging  them  in  a  dry  place  for  a  few  days. 

Haddocks  have  been  kept  in  salt-water  ponds,  or  preserves,  and  will  become  so  tame 
as  to  feed  from  the  hand.    They  are  in  season  during  the  last  three  months  of  the  year. 

SiTBSECT.  10. — The  Whitingr  {Gadus  MerlangiUt  Linn.)- 
2115.  This  fish  is  tender,  delicate,  extremely  light,  and  easy  of  digestion ;  perhaps  the 
most  so  of  any  uf  oar  salt-water  fish.  Whitings  appear  in  large  shoals  in  our  seas  in  the 
spring,  keeping  at  the  distance  of  about  half  a  mile  to  that  of  three  miles  from  the  shore, 
where  they  appear  to  come  to  deposite  their  spawn.  They  are  taken  by  the  line.  Their 
usnal  length  with  ns  is  ten  or  twelve  inches,  and  they  seldom  exceed  a  pound  and  a  half 
in  weight ;  but  on  the  edge  of  the  Dogger  Bank  they  are  found  to  weigh  from  four  to 
eight  pounds.  They  are  in  highest  season  during  the  first  two  months  of  the  year, 
though  they  are  occasionally  taken  all  the  year  round.  They-are  not  allowed  to  be  caught 
when  less  than  six  inches  in  length.  The  spawning  season  extends  from  March  to  Sep- 
tember, and  towards  the  end  of  the  year  they  recover  and  become  good. 

In  Cornwall,  whitings  are  salted  and  dried,  and  in  winter  sold  in  the  markets  under  the 
name  of  "  Buckhom." 

9116.  7%«  whitittg  pout  {Gadut  hunu,  Linn.)  ia  common  about  the  month  of  the  Thamei,  and  generallr  all 
round  our  coasts ;  it  is  cauj^^ht  also  in  the  northern  seas.  It  much  resembles  our  whiting,  and  is  an  excellent 
fish.    It  is  most  in  season  in  November  and  December. 

ail 7.  Tk»  ukitiMg  vMmA  (Gadiu  pnUmeJuus,  Lina.)  is  caofht  all  round  our  coasts,  and  is  veiy  coiymoa  ^ 
being  somewhat  liJie  ue  whiting,  it  is  sometimes  mistaken  by  the  inexperienced  for  that  fish.  Its  flesh  is 
delicate. 

SuBSKCT.  11. — The  Ling  {Gadut  Milva,  Linn.). 

2118.  This  fish  is  an  inhabitant  of  the  northern  seas,  and  but  little  used  in  Britain  as 
food.  The  ling  in  form  nearly  resembles  the  cod,  but  is  more  slender,  and  grows  to  the 
length  of  six  or  seven  feet.  It  is  taken  in  vast  quantities  oflTthe  Orkney,  Shetland,  and 
Western  Isles,  and  is  found  also  near  the  Scilly  Isles,  and  ofT  Flamborough  Head.  It 
only  inhabits  deep  water.  It  is  in  perfection  from  February  to  the  end  of  May ;  and 
they  spawn  in  June,  depositing  their  ova  in  the  soft  bottom.  When  they  are  leas  than 
twenty-six  inches  in  length,  thdy  are  called  drizzles  on  the  Yorkshire  coast,  and  are 
consumed  at  home,  being  an  excellent  fish ;  but  when  larger  they  are  coarse :  they  are 
salted,  dried,  and  exported  to  Spain  and  the  more  southern  parts  of  Europe,  where  the 
Ung  does  not  inhabit.  The  sounds  and  roes  are  salted  separately ;  and  a  good  deal  of 
oil  is  obtained  from  the  livers,  as  well  as  from  those  of  the  cod. 

SuBSBCT.  12.— TAe  Torek,  or  Tuek  {Gadus  Broenuy  Linn.). 

21 19.  This  fish  is  extremely  abundant  in  the  Shetland  Islands,  where  it  is  called  tusL 
It  is  a  northern  fish,  found  also  in  Norway  and  Iceland ;  but  it  comes  no  farther  south 
than  the  Orkneys,  where  it  is  scarce.  When  fresh,  the  flesh  is  hard,  and  the  fish  are 
generally  dried,  like  stockfish,  without  salt :  when  soaked  in  water,  and  boiled,  they  con- 
stitute the  food  of  a  numerous  population  in  the  North ;  but  in  this  state  they  form  a  very 
insipid,  though,  with  strong  constitutions,  a  very  wholesome  food.  They  are  brought 
sometimes  from  Shetland  to  London  with  other  dried  and  salt  fish. 

SuBSBOT.  13. — The  Coalfieh  {Gadus  Carbonariue,  Linn.). 

2120.  This  is  a  northern  fish,  being  found  in  Spitsbergen,  Davis's  Straits,  and  the  Bal- 
tic. It  swarms  in  the  Orkneys,  where  it  furnishes  a  great  part  of  the  support  of  the 
poor  at  a  certain  time  of  the  year ;  they  take  it,  when  under  one  year  old,  with  rod  and 
line,  sitting  on  the  rocks.  It  is  there  called  the  sillock :  in  the  second  year  of  its  age  it 
comes  less  frequently  to  the  shore,  and  is  fished  from  a  boat,  being  named  a  cooih :  as  it 
advances  in  age,  it  keeps  farther  out  to  sea ;  and,  growing  to  the  length  of  two  or  three 
feet  or  more,  it  is  termed  eethe ;  and  then  it  is  a  very  coarse  fish.  In  this  state  it  is 
split,  salted,  and  dried,  for  exportation  to  the  Mediterranean.  In  Edinburgh  the  young 
fish  are  called  yodleyt.  While  under  a  year  old,  and  till  two  years,  they  are  a  delicate, 
well-flavottned  fish.    They  can  be  easily  bred  in  salt-water  ponds. 

SuBSECT.  14. — The  Mackerel  {Scomber  Somber,  Linn.). 

2121.  This  is  well  known  to  be  one  of  the  most  elegant  in  its  form  among  our  fish, 
and  the  most  beautiful  in  its  colours  when  just  taken  out  of  the  sea.  It  was  formerly 
supposed  to  be  migratory,  passing  the  winter  in  the  polar  seas,  and  travelling  south  every 
year  to  deposite  its  spawn  in  warmer  climates ;  but  the  migration  of  these  &h,  as  well  aa 
that  of  the  herring,  is  now  disputed ;  and  roost  naturalists  are  of  opinion  that,  during  the 
winter  season,  it  merely  retires  into  the  deeper  parts  of  the  sea,  at  a  distance  from  the 
shores.  They  appear  on  our  coasts  in  the  spring  in  immense  shoals ;  but  their  progress 
does  not  correspond  with  their  supposed  migration  from  the  north,  for  they  are  first  met 
with  oflT  the  Land's  End  in  March,  pursuing  a  course  from  west  to  east,  and  are  found  in 
the  bays  of  Devonshire  about  April.    They  are  taken  ofiT  Brighton  about  April  and  May, 


486  ON  POOD. 

and  OQ  the  coast  of  Suffolk  about  May  and  Jane.  In  the  Orkneys,  they  are  not  seen  tiH 
August.  This,  instead  of  being  any  proof  of  the  supposed  migration,  rather  militates 
against  the  opinion  that  they  come  from  the  north. 

2122.  Mackerel  gre  so  prolific  that  640,000  OTa  hare  been  counted  in  one  roe.  Toung 
mackerel,  called  skinertt  are  caught  in  August,  from  four  to  six  inches  long ;  and  they 
are  half  grown  when  they  retire  to  the  deep  water  in  November.  Their  princifnl  food 
is  the  fry  of  other  fish,  and  they  ore  Yoracious  feeders.  Their  ordinary  length  is  from 
fourteen  to  sixteen,  and  even  twenty  inches,  and  their  weight  a  pound  and  a  half  to  two 
pounds.    The  largest  fish,  however,  are  not  considered  the  best  for  the  table. 

3123.  Moekerel  it  in  grmt  request «  om  article  of/ood ;  but  it  should  be  perfectly  fresh 
to  be  in  perfection,  and  no  fish  spoils  more  rapidly :  in  consequence  of  its  being  so  perish- 
able a  commodity,  they  are  allowed  to  be  cried  through  the  streets  of  London  on  Sun- 
days. Tbe  common  idea  respecting  mackerel  is,  that  they  are  in  best  condition  when 
fullest  of  roe ;  but  at  that  time  this  fish,  though  not  impoverished,  has  but  little  flavour. 
It  is  in  the  early  par^  of  the  season,  when  the  roe  is  not  yet  full  grown,  that  they  have 
most  flavoar.  There  is  Ukewise  an  after-season,  when,  in  October,  they  have  had  time 
to  fatten  and  to  recover  after  spawning.  Full-grown  mackerel  are  occasionally  caught 
on  the  Cornish  coast  all  through  tbe  year.  They  are  taken  with  large  nets ;  and  in  some 
years  the  quantity  caught  is  enormous.  Mackerel  is  seldom  salted  in  this  country,  but 
it  appears  that  in  France  they  are  preserved  in  that  manner.  The  value  of  this  fish  was 
highly  recognised  by  the  ancients,  who  prepared  from  it  a  kind  of  sause,  called  garum^ 
still  made  at  Ck>nstantinople,  but  now  superseded  through  the  rest  of  Europe  by  the  an- 
chovy. A  variety  of  this  fish,  called  the  Spamek  mackerel^  is  occasionally  taken  on  our 
coasts,  but  it  is  in  no  estimation. 

The  Scad^  or  Horse  Mackerel  {Caranx  trackarus,  Linn.)  is  a  coarse  fish,  which  occa- 
sionally appears  in  vast  shoals  on  the  British  coasts,  particularly  the  southern.  It  is 
rarely  bronght  to  market,  and  not  esteemed.  In  Cornwall  it  is  salted  and  consumed  by 
poor  people. 

SuBsicT.  16. — The  Smdt  {Salmo  EperlanuSf  Linn.). 

2124.  The  smelt  is  a  very  delicate  fish,  and  much  in  request  Mr.  Yarrell  says  that 
the  true  smelt  is  almost  exclusively  confined  to  the  eastern  and  western  coasts  of  Brit- 
ain, and  that  he  is  not  aware  of  its  existence  between  Dover  and  the  Land's  End ;  what 
is  caught  there,  and  called  smelt,  being  the  Atherine  or  sand-smelt.  The  smelt  ascends 
rivers  and  inhabits  fresh  water  from  August  to  May ;  and,  after  spawning  in  March, 
returns  to  the  sea.  It  rarely  goes  far  from  shore,  and  is  taken  in  abundance  in  No- 
vember, December,  and  January.  It  is  a  very  elegant  fish :  its  fonn  is  beautifully  ta- 
per, the  skin  thin,  and  the  whole  body  semi-transparent ;  the  scales  are  small,  silvery, 
and  easily  rubbed  off.  It  has  a  peculiar  odoor,  which  some  compare  to  that  of  a  cu- 
cumber, and  others  to  that  of  a  violet.  The  Thames  used  to  swarm  with  this  fish ;  but 
of  late  very  few  have  been  taken  in  it.  It  has  been  bred  in  ponds  with  complete  snccess. 

2125.  Tbe  Sand-smelt,  or  Atkerine  {Atherina  presbyter,  Cuv.),  is  sometimes  sold  in 
Southampton  and  other  parts  of  the  Hampshire  coast  as  the  true  smelt,  to  which  it  is 
inferior,  being  more  dry ;  though  if  dressed  with  the  liver  and  roe,  and  without  being 
embowelled,  it  is  excellent.  It  is  plentiftil  on  the  south  coast  of  JGngland,  where  the 
true  snoMolt  is  rare. 

SuBSSOT.  16.-7^  Gurnard  {Trigla  Cueulus,  Linn.). 

2126.  The  Red  Gurnard,  sometimes  called  the  Cuckoo  Chtmard,  is  very  common  on 
the  English  and  Irish  coasts.  Its  head  is  renuirkably  well  defended  with  bony  plates 
and  spines,  and  as  they  swim  near  the  bottom  of  the  sea,  they  are  extremely  tenacious 
of  life  when  taken  in  the  trawl  nets.  They  are  an  excellent  fish  as  food,  and  are  in 
greatest  perfection  in  October,  though  they  are  to  be  had  through  the  winter  months. 

2127.  The  Piper  is  a  species  of  gurnard,  but  more  rare  on  our  coast  than  the  last.  It 
is  chiefly  obtained  on  the  western  coasts  of  Devon  and  Cornwall,  and  attains  the  length 
of  two  feet,  weighing  three  pounds  and  a  half  All  the  gurnards  emit  some  sound  when 
taken  from  the  sea ;  and  the  name  of  this  species  is  given  from  the  noise  it  is  supposed 
to  make.    Its  flavour  is  thought  by  some  superior  to  that  of  the  common  gurnard. 

2128.  The  Gray  Gurnard  is  not  uncommon  on  our  coasts.  Its  general  colour  is 
brownish-gray  or  greenish-gray,  the  belly  silvery  white. 

SoasacT.  17. — Conger  Eel  (Murcoia  Conger,  Linn.). 

2129.  This  large  species  of  eel  is  found  in  the  European  seas,  and  sometimes,  though 
rarely,  in  rivers.  It  is  extremely  voracious,  feeding  on  other  fish,  crabs  in  their  soft 
state,  or  dead  animals  of  any  kind.  It  grows  to  the  length  of  from  four  to  ten  foet,  and 
some  have  been  taken  weighing  a  hundred  pounds.  A  fishery  of  congers,  at  Mount's 
Bay,  in  Cornwall,  forms  a  considerable  branch  of  commerce.  They  are  taken  in  great 
quantities,  and  were  formerly  exported  in  a  dried  state  to  Spain  and  Portugal,  where, 
being  reduced  to  powder,  they  were  used  for  enriching  soup.  At  present  they  are  chiefly 
sold  to  foreigners  as  bait  for  other  fish. 


risB*  437 

3130.  They  are  not  nearly  so  oUy  as  the  smaller  eels,  aod  the  fish  being  white  and  firm, 
they  are  cooked  in  a  great  variety  of  metboda.  They  make  excellent  aoup,  are  eaten 
boiled,  broiled,  fried,  and  made  into  pies. 

SuBSBCT.  18.— <SAaf«  {Raia  BatiSf  Linn.). 

2131.  OfaUthe  larger  Jisk  of  this  eoantry^  ike  skate  or  ray  is  the  most  numerous,  and  this 
is  owing,  in  a  great  meaaure,  to  their  aiae.  Only  the  cachalot  and  shark  have  a  swal- 
low sufficiently  large  to  receive  them,  and,  perhaps,  even  they  are  deterred  by  their  de* 
fenstve  armour.  In  England  some  have  been  taken  that  weighed  two  hundred  weight, 
and  in  other  seas  they  have  been  met  with  much  larger.  In  deep  water  they  are  sup* 
posed  to  be  enormous,  for  it  is  only  the  smaller  ones  that  approach  the  ahores.  They 
are  very  prolific,  one  female  containing  sometimes  three  hundred  eggs ;  but  they  produoe 
their  young  alive,  and  only  one  at  a  time,  enclosed  in  a  black,  square,  horny  purse,  which 
are  frequently  found  cast  upon  the  shore  after  the  young  skate  has  oome  out  of  it.  Like 
other  flat  fish,  they  live  at  the  bottom  of  the  sea. 

2133.  The  skate  belongs  to  the  eartilaginoue  fishes,  that  is,  those  whose  bones  consist 
only  of  firm  cartilage.  The  flesh  is  thick,  white,  and  extremely  nutritive ;  and,  being 
easy  of  digestion,  forms  an  excellent  food,  less  esteemed  than  it  deserves  to  be.  It  is 
much  improved  by  crimping,  in  which  state  it  is  almost  always  sold  in  London. 

From  their  great  abundance,  skate  is  extremely  cheap  in  the  fishing  towns  of  Eng- 
land ;  and  as  it  is  the  custom  there  often  to  cut  out  only  the  best  part,  and  throw  the 
rest  away,  mnch  excellent  nutritious  food  is  lost,  which  in  other  places  would  be  con- 
verted into  use.  Skate,  likewise,  admits  of  being  kept  fresh  longer  than  any  other  fish, 
and,  hung  'up  in  the  sun,  it  can  be  dried  without  salt.  In  northern  countries,  great 
quantities  are  thus  laid  up  in  store.  The  French  consider  skate  as  a  very  nntritioua 
and  excellent  fish,  and  hold  it  in  greater  estimation  than  it  is  on  this  aide  of  the  Channel 
They  send  their  boats  to  our  fishing  towns  to  purchase  skate,  particuUrly  in  Lent,  and 
they  preserve  it  firesh  by  keeping  it  covered  with  wet  sand.  Skate  are  taken  in  abun- 
dance all  round  the  coasts  of  England  and  Scotland. 

There  are  several  species  found  in  our  seas  besides  Haia  hatis,  or  true  skate,  as  the 
long-nosed  skate,  the  tokUe  skaie,  and  the  Homelyn  ray,  which  are  of  inferior  quality, 
though  often  crimped  and  sold  for  true  skate. 

2133.  Skate  gets  in  season  in  July,  and  continues  so  through  autumn  and  the  beginning 
of  winter,  but  is  not  good  in  spring  or  early  summer. 

2134.  The  Thomback  differs  from  the  true  ekate  in  having  large  spines  in  its  back, 
which  are  wanting  in  the  latter.  It  does  not  grow  to  the  size  of  the  skate,  and  is  con- 
sidered as  rather  inferior  in  quality ;  in  other  respects  it  js  very  similar.  The  thom- 
back is  taken  in  greatest  abundance  duripg  spring  and  summer,  because  then  they  ap- 
proach nearest  the  shore  for  the  purpose  of  spawning ;  but  their  flesh  is  not  so  firm  and 
fit  for  the  table  at  this  season  as  in  November.    The  fishermen  call  the  femalea  Maids, 

SuBBBOT.  l9.-^Striped  Red  Mullet  {MvUns  Surmuletus,  Linn.). 

2135.  The  colour  of  this  fish  is  an  elegant  rose-red  tinged  with  olive,  when  on  the 
back,  and  a  silvery  coat  on  the  abdomen.  They  occur  frequently  on  the  Cornish  coast, 
and  are  taken  also  on  the  coast  of  Sussex,  but  become  rare  more  north.  This  fish  was 
held  in  great  esteem  by  the  Romans,  not  only  on  account  of  its  delicious  flavour,  but 
also  from  its  beautiful  colour.  At  present  it  is  a  fish  in  high  request,  the  flesh  being 
white,  firm,  and  of  a  fine  flavour.  On  our  coasts  it  seldom  exceeds  fourteen  inches  in 
length.  Mullets  occur  sometimes  in  profusion,  and  at  other  times  are  exceedingly 
acarce ;  they  are  mostly  taken  with  trawl  nets,  which  traverse  the  bottom  of  the  sea 
They  appear  in  the  fishmongers'  shops  nearly  throughout  the  year,  but  most  frequently 
in  May  and  June,  when  they  are  in  best  condition.  Notwithstanding  that  the  usual 
habitat  of  this  mullet  is  the  sea,  it  occasionally  ascends  rivers. 

SoBSBCT.  30. — Gray  Mullet  {Mugil  Capito,  Cuv.). 

3136.  The  gray  mullet,  though  bearing  the  aame  name,  is  altogether  a  diflTerent  fish 
from  the  red.  It  is  very  plentiful  on  the  sandy  coasts  of  our  inland,  and  is  observed  to 
assemble  in  small  shoals  near  the  ahores  in  the  spring  in  quest  of  food,  burrowing  into 
the  soft  mud  for  worms,  and  leaving  the  trace  of  its  head  in  the  form  of  a  round  hole. 
Unhke  the  sahnon,  tbey  apawn  in  the  aea ;  but,  like  that  fish,  they  ascend  rivers  for 
miles.  MThen  preparing  for  these  expeditions,  they  are  observed  in  shoals  near  the  sur- 
face of  the  water,  at  which  time  the  fishermen  endeavour  to  avail  themselves  of  the  op- 
portunity  of  surrounding  them  with  their  nets.  The  mullet  is  particularly  abundant  on 
the  southeast  roast  of  England.  It  is  conaideTed  a  fine  fish ;  and  the  qmwn  is  some- 
times made  into  an  inferior  kind  of  caviare,  by  drying  and  salting  it.  From  ita  partiality 
to  fresh  water,  this  fish  haa  been  thought  favoorable  for  the  experiment  of  keeping  ma- 
rine fiish  in  freshrwater  ponds ;  and,  aooordingiy,  Mr.  Arnold,  of  Onemsey,  has  fattened 
them  prodigioualy  in  this  manner.  Of  aU  the  salUwater  fishes  an  introduoed  into  ponds, 
the  gray  mullet  seemed  to  be  the  moat  improred. 
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SuBSBCT.  2!. — The  Herring  {Chtpea  Harengus,  Linn.)- 
2137.  This  excellent  fish  is  peculiar  to  the  northern  seas,  and  is  well  known  to  supply 
abundance  of  food,  particularly  to  the  poorer  classes.  The  name  herring  is  derived  ftom 
the  German  heer,  an  army,  which  expresses  the  number  they  appear  in.  Herrings  are 
met  with  in  great  plenty,  from  the  highest  latitudes,  as  low  as  the  northern  coast  of 
France.  They  are  also  found  in  vast  shoals  on  the  coast  of  America,  as  low  as  Carolt- 
iia ;  and  they  are  met  with  in  the  8ea  of  Kamtachatka. 

3138.  The  herring  woe  euppoeed  to  be  a  migruHng  fi*k^  and  that  its  chief  rendezTOoa  it 
the  icy  sea  within  the  arctic  circle,  which  swarms  with  insect  food  in  greater  abundance 
than  wanner  latitudes.  Pennant  and  other  authors  hare  described  the  migration  of  the 
herring  in  a  very  oircumstaatial  manner,  which  has  been  copied  into  numerous  publico 
Cions. 


Noiwiklitluidiiif  Ut*  •lnuat  Qiimml  lMU«f.  hawetfar,  of  fh«  augntioa  of  the  hwiiay  fram  tbe  MttlMn  n- 

Sons  to  the  Bouth  of  Eun^M,  and  tin  deuilcd  deacripiioa  of  it,  y«t  aooM  of  tlM  boat  natamlista  of  tho  praMat 
ly  ooosidar  ihoM  accounts  to  be  in  noat  tnstanoea  erroneous,  and  think  it  moat  probable  that  the  bemaf ,  Iilc« 
the  mackerel  and  the  sprat,  daring  the  winter  months  inhabit  the  deopest  parts  of  the  sea,  but  at  no  freat 
dislanco  ftom  the  shore,  or  plang«  beneath  the  soft  mod  at  the  bottom,  fram  whaooa  thej  risa  in  th«  spnaf 
paaaon,  and  approach  the  shallower  water,  in  order  to  daoosito  their  spawn.  It  is  thoorht  that  the  noithera 
miffrations  supposed  by  Pennant  and  others  aro  impracticable  in  the  short  period  assigned  to  them,  aa  the  fiaha 
in  ita  swiftest  progress,  is  utterly  incapable  of  moring  at  a  rate  so  rapid  as  the  term  allowed  for  those  mign- 
tiona  would  require.  Many  interesting  (hctt  and  obserrattoiu  on  thia  subject  may  be  found  in  Dr.  M*CuIloch*a 
**  Descfiption  of  tha  Wastam  Islands  of  Scotland."  That  they  do  move  about  in  wandering  aboala,  l^e  mauf 
other  fian,  ia  certain ;  but  what  rendera  it  improbable  that  they  come  from  the  polar  regions,  aa  has  twen  imar 
gined,  is,  that  they  have  not  been  obserred  there  by  our  naTigators.  Thoir  movements  appear  to  be  extremely 
capricious ;  for  many  of  the  deep  bays  of  the  west  of  Scotland  and  Ireland,  which  they  frequent  at  one  time, 
•re  entirely  deaerled  in  another  year  without  any  obvious  oauaa :  »  eironmstaaoa  which  aoB*liBM8  piovsa 
ivinous  to  the  inhabitants  of  fishing  stationa. 

S139.  Betides  the  greet  gutuUitiet  of  this  Jish  cenammed  at  home  ta  a  fresh  state^  swdk  mwt  is  cured  wUk 
talt  and  exported.  It  has  been  stated  that  the  HoOanders  were  the  first  who  benn  the  fishery  of  henings  *m 
•n  extenaiTo  acale,  and  obaerred  the  aavaial  eeaaoaa  of  their  paasaga,  aboot  flM ;  but  it  is  recorded  in  the 
Bataviaa  annala  that  the  Sooteh  sold  their  herrings  to  the  inhabitants  of  the  Nethedanda  aa  early  as  the  nintk 
century ;  and  thia  traffic  laid  the  foundation  of  a  commercial  alliance  between  the  two  countries  which  sub- 
sisted for  many  agea.  The  Yarmouth  fishery  appears  to  hare  had  ita  commencement  soon  after  the  landit^ 
of  Cerdie,  the  S«Eoa,  in  4M,  and  the  iahabitanta  of  the  town  were  leng  cooaiderBd  aa  the  best  curoia  in  Europe. 
They  had  an  advantage  over  the  Dutch  in  being  nearer  to  the  herring  ahoals,  and  in  poasassiag  plenty  of 
world  to  snuAe  them,  which  is  extremely  searoe  in  Holland. 

Willoughby,  in  his  '*  History  of  Fishes,"  ascribes  the  art  of  curing  herrings  by  salt  to  William  Beukelz,  A 
flaming,  who  died  in  IS97 ;  and  the  term  piddmg  ia  suppoaed  to  be  derived  iron  him.  Yarmouth,  however, 
puts  in  a  prior  claim  to  this  art.  It  is  recorded  that,  in  ISSO,  the  Abbot  of  St.  AJban's  purchased  a  large  hooso 
m  Yarmouth,  **  in  order  to  lay  up  fish,  especially  herrings,  which  were  bought  by  his  agents  at  the  premier 
aeason  for  tlus  use  of  the  abbey.**  Prior  to  1838,  the  inhabitants  of  the  opposite  coast  of  Europe  were  in  the 
habit  (rf*  resorting  to  Yarmouth  for  a  supply  of  this  fish.  These  and  other  recorded  facta  ahoW  that  the  meth<4 
of  preserving  herrings,  probably  by  salt,  must  haw  been  known  in  England  more  than  SOO  years  befi«« 
3enkela. 

2140.  The  principal Briiieh  herring  JteherieS  are  onihe  west  and  east  aiiee  of  Seotlamd 
and  the  toeet  of  Ireland ;  the  herrings  fished  in  England  are  comparatively  incoosiderablQ. 
Yarmouth  and  LowestofTe  are  the  principal  places ;  and  very  large  quantities  are  also 
caught  at  the  mouth  of  the  Thames  by  the  fishing  smacks  of  London,  Folkestone,  Doyer, 
6ui.,  for  the  London  markets,  and  near  the  coast  of  Kent  and  Sussex  for  general  con- 
sumption. 

2141.  Ae  food,  fresh  herrings,  though  rather  oily,  form  a  veiy  good  aliment  if  used 
moderately ;  but  that  is  not  the  case  with  pickled  and  salt  herrings ;  these  are  only  fit 
for  those  whose  powera  of  digestion  are  very  strong :  in  small  quantities,  with  plenty 
of  potatoes  or  other  vegetables,  they  are  less  objectionable.  Red  herrings  are  used  less 
as  food  than  as  a  luxury.    They  excite  thirst,  and  tend  to  create  fever. 

For  the  methods  of  curing  herrings,  see  Book  X.,  **  Preservation  of  Food.** 

SuBiKOT.  22.— TAc  PiUkard  {Clupanodun  Pilchardue,  Linn.). 

2142.  T*he  pilchard  ie  somewhat  allied  in  general  appearance  to  the  herringt  but  is  thicker, 
or  of  ti  less  compressed  form,  the  back  more  elevatCMl,  and  the  scales  much  larger  in  pro- 
portion. It  is  also  a  smaller  fish  than  the  herring,  but  larger  than  the  anchovy,  rarely 
exceeding  the  length  of  eight  inches.  Its  geogra^ical  distribution  is  much  more  limit- 
ed than  the  herring ;  instead  of  being  found  on  every  part  of  the  British  coast,  like  that 
fish,  it  oocun  in  this  country  in  great  numbera  only  on  the  shores  of  Devon  and  Corn- 
wall. It  likewise  requires  a  warmer  climate  than  the  herring,  abounding  in  the  Medt»> 
terranean,  and  the  coasts  of  Daknatia,  from  which  Greece  and  Italy  are  partly  supplied. 
Pilchards  appear  usually  in  vast  shoals  ofifthe  Cornish  coasts  aboot  the  middle  of  July, 
and  disappear  in  the  beginning  of  winter,  though  a  few  return  again  after  Christmas. 
Their  winter  retreat  is  supposed  to  be  the  same  as  that  of  the  herring,  in  the  deep  sea. 

2143.  The  pilchard  fiehery  ia  a  very  produetioe  concern  on  the  coast  ef  Cormoally  where 
these  fish  are  cured  with  salt  for  exportation.  Their  appearance  on  Che  coast,  and  their 
term  of  remaining,  are  irregular ;  but  when  they  come,  they  often  appear  in  shoals  so 
large  and  dense  as  almost  to  exceed  belief.  The  shoals,  either  when  pmvued  by  ene- 
mies, or  from  other  causes,  crowd  occasionally  into  bays  and  haorboara  in  enormom 
quantities.  In  1767  there  were  taken  in  St.  Ive^s  Bay  8000  hogsheads  of  pilchards,  each 
hogshead  containing  3600  fish ;  at  another  time  10^000  hogsheads  were  caught  at  one 
time. 
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-  In  Cornwall,  besides  the  ^at  number  of  persons  empl6yed  in  the  fishery,  and  curing 
iiah  with  salt  for  exportation,  the  poor  are  fed  by  them,  and  a  large  quantity  is  generally 
left,  sufficient  to  supply  a  valuable  manure  for  the  land.  The  pUchsud  is  a  fat,  oily  fish, 
more  so  than  the  herring,  and  oil  is  extracted  from  them ;  but  the  Cornish  people,  nev- 
ertheless, use  them  as  lood;  and  many  prefer  them  to  the  herring.  They  make  a  pil* 
chard  pie  in  the  following  manner :  They  clean  the  white  part  of  some  large  leeks,  scald 
them  in  milk  and  water,  and  place  them  in  layers  in  a  dish,  putting  between  each  layer 
two  or  three  salted  pilchards  which  have  been  soaked  for  some  hours  the  day  before ; 
the  whole  is  then  covered  with  a  good  plain  crust :  on  taking  the  pie  out  of  the  oven, 
the  side  crust  is  lifted  up  with  a  knife,  and  all  the  liquor  being  emptied  out,  its  place  is 
supplied  with  half  a  pint  of  scalded  cream.  Pilchards  are  not  brought  to  London  as  suchi 
but  the  young  fry  are  often  sold  for  anchovies. 

SuBSKcT.  23. — Tht  Sprai  {Clupea  SprattuSf  Linn.)* 

2144.  This  well-known  little  oily  fish  never  grows  to  a  larger  size  than  four  or  five 
inches  in  length.  It  is  a  wandering  fish„  visits  our  shores,  and  continues  with  us  in 
large  shoals,  when  the  herring  and  other  fish  have  retired  to  the  deep.  They  enter  the 
River  Thames  below  bridge  about  the  beginning  of  November,  and  leave  it  in  March ; 
and  being  sold  at  a  low  price,  are,  during  their  season,  a  great  relief  to  the  poor  of  the 
capital.  At  Gravesend  and  at  Yarmouth  they  are  cured  like  red  herrings.  They  are 
sometimes  pickled,  and,  when  managed  properly,  are  little  inferior  in  flavour  to  the  an- 
chovy, but  the  bones  wiU  not  dissolve  like  those  of  the  latter.  In  Cornwall  the  true 
sprat  is  very  rare ;  what  has  been  so  called  is  the  young  of  the  pilchard.  The  coasts 
of  Kent,  Essex,  and  Suffolk  are  the  most  productive  of  them.  There  from  400  to  600 
boats  are  employed  during  (he  winter ;  and,  besides  the  inunense  supply  to  the  inhabi- 
tants of  London,  many  thousand  tons  are  sold  at  from  sixpence  to  eightpence  per  bushel 
to  farmers,  who  employ  them  as  manure  to  the  land,  distributing  about  forty  bushels 
over  an  acre ;  they  have  even  been  sent  up  the  Medway  to  manure  the  hop  grounds  in 
Kent. 

SvssBCT.  24. — White  Bait  {Clupea  Alasoj  Linu.). 

During  the  month  of  July  there  appears  in  the  River  Thames,  near  Blackwall  and 
Greenwich,  innumerable  multitudes  of  small  fish,  which  are  known  to  the  Londoners 
by  the  name  o(  white  bait.  They  are  esteemed  very  delicious  when  fried  with  fine  flour* 
and  occasion,  during  the  season,  a  vast  resort  of  persons  to  the  taverns  contiguous  to 
the  places  where  they  are  taken.  There  were  various  conjectures  about  this  fish ;  and 
though  most  of  them  terminated  in  a  supposition  that  they  are  the  fry  of  some  fish,  few 
agreed  to  which  kind  they  owe  their  origin.  Some  attributed  them  to  the  shad,  others 
to  the  sprat,  the  smelt,  or  the  bleak.  }&.  Donovan,  in  his  "  History  of  British  Fishes,*' 
states  that  he  had  ascertained,  past  all  doubt,  that  the  white  bait  is  the  fry  of  the  shad. 
Mr.  Yarrell,  however,  in  his  late  work  on  fishes,  contests  this  opinion,  and  maintains 
that  the  white  bait  is  a  species  distinct  from  every  other  fish.  It  is  supposed  that  the 
parent  fish  are  not  taken,  from  not  coming  up  high  enough  in  the  river.  While  it  was 
supposed  that  white  bait  was  the  fry  of  other  fish,  and  that  using  small  nets  for  taking 
them  was  destructive  to  these  fish,  such  nets  were  forbidden  to  be  employed ;  but  now 
that  the  subjeet  is  supposed  to  be  better  understood,  the  fishermen  resume  the  use  of 
these  nets  without  any  notice  being  taken  of  it,  and  white  bait  are  commonly  sold  in 
London* 

SuBstcT.  25. — The  Shad  {Clupea  Alosa,  Linn.). 

2145.  The  shad  is  a  sea  fish  that  enters  onr  rivers  in  May  in  order  to  spawn ;  and  this 
accomplished,  it  returns  to  the  sea  by  the  end  of  July.  Great  numbers  are  taken  oppcK 
site  the  Isle  of  Dogs  in  the  Thames,  but  they  are  in  little  repute.  The  usual  size  is 
about  twelve  inches  in  length. 

SoBSKCT.  26. — The  Anchovy  {Clupea  Enchraaicolus,  Linn.). 

2146.  The  little  fish  called  anchovy  is  less  used  with  us  as  food  than  as  affording  an 
agreeable  relish,  or  for  sanees  and  seasonings.  It  bears  a  considerable  resemblance  to 
the  sprat ;  and  its  general  length  is  from  three  to  four  inches,  or,  at  the  utmost,  about 
four  inches  and  a  half.  It  is  found  in  greatest  plenty  in  the  Mediterranean,  but  also  in 
the  Northern  and  Atlantic  seas ;  and,  like  the  herring,  is  supposed  to  leave  the  deep  re- 
cesses of  the  sea,  approaching  the  shores  in  spring  for  the  purpose  of  depositing  its 
spawn.  The  great  fishery  of  anchovies  is  at  Gorgona,  a  small  isle  to  the  west  of  Leg> 
horn ;  and  they  are  likewise  caught  in  the  Zuyder  Zee  in  Holland,  where  their  fishing 
is  a  very  profitable  branch,  and  many  thousand  barrels  are  annually  cured  at  Amster* 
dam,  Monickendam,  dtc.,  for  exportation.  They  are  taken  in  vast  quantities,  and  pr^ 
pared  for  sale  by  salting  and  pickling ;  they  are  put  into  salt  as  soon  as  they  are  taken, 
while  still  alive.  The  bones  dissolve  in  boiling.  The  anchovy  has  been  observed  (and 
Mr«  Yarrell  says  more  firequentJy  than  is  usually  supposed)  on  the  English  coast.  It  is 
stated  by  Mr.  Crooch  that  the  anchovy  abounds  on  the  Cornish  coast  towards  the  end 
of  sommeri  and  that  sufficient  might  be  procured  to  supply  Great  Britain  if  attentioa 
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were  directed  to  the  fidiery  in  October  aod  November.  Anchoriet  sbonld  be  <^oieiL 
small,  fresh  pickled,  white  outside,  and  red  within.  Their  backs  should  be  round,  not 
flattened.    The  bead,  being  bitter,  is  remored  in  pickling. 

8147.  The  gMfdme  is  a  fish  so  called  in  the  Mediterranean,  flatter  in  the  hack  and  larger 
than  anchoTies,  and  is  frequently  substituted  lor  them ;  but  it  is  much  inferior  to  the  real 
ancboyy ;  it  is  said  by  some  naturalists  that  the  sardine  is  no  other  than  a  small  pilchard. 

2148.  It  U  knoum  Aai  manf  tduUeratiimt  are  praUued  vitk  ^nckooiei  in  En^and,  sucb 
as  putting  anchovy  liquor  npon  pickled  sprats  or  pilchards  $  and  as  the  red  €»lour  is  ooii- 
sidered  essential,  red-lead,  a  poisonous  substance,  has  been  employed  to  colour  it ;  others 
colour  them  with  cochineal,  or  red  bole.  It  will  be  prudent,  therefore,  to  procure  an^ 
chovies  fresh  as  they  come  over  from  Gorgona,  and  to  take  care  that  the  flesh  itself  is 
red,  which  is  not  the  case  with  the  sprat  Anchovies  are  ofiered  for  sale  in  London  at 
the  rate  of  30t.  the  double  barrel,  of  38  to  40  lbs.,  or  I6«.  the  single  barrel  They  will 
keep  long  if  covered  with  brine,  but  soon  spoil  if  exposed  to  the  air. 

2149.  Essence  o/anchomes  is  most  liable  to  be  adulterated.  It  may  be  made  in  the 
following  manner :  Take  three  pounds  of  anchovies,  pulp  them  throngh  a  fine  hair  sieve ; 
boil  the  bones  with  salt  and  water,  seven  ounces  of  salt  to  six  pints  of  water ;  strain,  and 
add  seven  ounces  of  flour ;  then  pass  the  whole  through  a  sieve.  This  should  produce 
one  gallon  of  the  essence.  No  colouring  pigment  shouM  be  added,  though  this  is  direct- 
ed in  most  of  the  receipts  ;  all  of  them  spoil  the  flavour  of  the  anchovy.  The  addition 
of  lobsters'  eggs  will,  however,  not  only  be  harmless,  but  will  improve  the  flavour,  and. 
says  the  **  Cook*s  Oracle,'*  is  the  only  rouge  to  be  recommended. 

SuBBScT.  27.— TAe  Doru,  or  John  Dery  {Zeus  Fdher,  Linn.). 

2160.  This  fish  is  probably  so  named  from  the  French  doree,  gilded,  in  conseouence 
of  its  golden-yellow  colour.  It  is  a  rare  fish  in  general,  though  sometimes  taken  m  pro- 
fusion on  the  Cornish  and  Devonshire  coasts :  the  average  weight  is  about  five  pounds ; 
hut  some  specimens  sent  to  the  London  market  have  been  twice  as  much.  It  appears 
to  be  a  wandering  fish,  and  is  in  high  estimation  for  the  table :  the  flesh,  when  dressed, 
is  of  a  clear  white.  Most  of  those  purchased  in  London  are  brought  by  land-carriage 
from  Plymouth  and  other  parts  of  the  Devonshire  coast.  Being  a  ground  fish,  they  are 
not  the  worse  for  keeping  till  the  second  or  third  day.  When  fresh  caught  they  are 
tough. 

SuBSBCT.  28. — The  Siurgeon  {Auipenser  SturiOf  linn.). 

2161.  This  is  one  of  those  fishes  that  migrate  from  the  sea  to  fresh  water :  the  former 
serves  for  its  production ;  but  it  never  goes  to  any  great  distance  from  land,  and  it  is 
only  in  large  rivers  that  it  grows  to  its  usual  siae.  It  is  found  in  the  ocean,  in  the 
Baltic,  the  Mediterranean,  Black  Sea,  Caspian,  and  in  prodigious  numbers  in  the  large 
rivers  which  flow  into  them.  The  greatest  sturgeon  fishery  is  at  the  mouth  of  the 
Volga,  in  the  Caspian  Sea.  This  fish  is  likewise  abundant  in  the  rivers  of  North  Amer- 
ica, and  there  are  regular  fisheries  in  the  River  Garonne,  on  the  coast  of  France :  occa- 
sionally it  is  taken  in  the  Thames,  and  is  one  of  those  fishes  considered  as  only  royal 
property.  The  rivers  Eske  and  Eden  aflbrd  large  sturgeon ;  the  form  of  the  fish  is 
lengthened  and  slender,  with  a  long,  projecting  snout ;  its  body  is  defended  by  hard 
scales  and  bony  tubercles ;  the  mouth  is  small,  placed  beneath,  and  is  without  teeth.  It 
is  a  very  strong,  vigorous  fish,  grows  frequently  to  the  length  of  five  or  six  feet,  contio- 
uing  to  grow  as  long  as  it  lives,  and  has  been  known  to  attain  the  length  of  twenty  feet. 
Those  brought  to  the  London  market  commonly  measure  from  four  to  eight  feet,  and 
sometimes  weigh  nearly  300  pounds.  Notwithstanding  its  size,  it  is  said  to  be  of  a  mild 
character,  feeding  on  small  fish  and  worms.  It  is  extremely  fertile,  one  fish  containing 
800,000  eggs. 

2162.  //  belongs  to  the  class  of  fishes  whose  bones  (tre  entirely  cartiloffinous^  and  its  flesh 
is  much  esteemed,  being  delicate,  firm,  and  white  as  veal,  whieh^ indeed,  it  resembles  so 
much,  that  slices  of  sturgeon,  dressed  in  the  manner  of  veal  cutlets,  are  scarcely  to  be 
distinguished  from  them  but  by  a  superadded  flavour  somewhat  like  that  of  the  scallop 
shell-fish.  Sturgeon  pies  are  much  like  meat  pies ;  the  flesh  is  sometimes  roasted  on  a 
spit,  like  meat,  and  is  excellent  stewed  with  gravy,  and  made  into  soup.  Sturgeon  Is 
rare  in  the  London  market,  where  it  sells  for  U.,  or  U.  6d.  per  pound.  Its  season  is  the 
winter  and  spring.  As  it  can  seldom  be  had  fresh  with  us,  it  is  brought  pickled  from 
the  Baltic  and  North  America :  those  cured  at  Pillau  are  the  best. 

The  sturgeon  was  in  high  repute  among  the  Greeks  and  Romans,  and  Pliny  states 
that  it  was  brought  to  table  with  great  pomp,  accompanied  with  music,  and  ornamented 
with  garlands  of  flowers. 

2163.  Casstre  is  a  favourite  food  of  the  Russians,  prepared  from  the  hard  roea  of  thfi 
sturgeon  chiefly ;  the  roe  is  cleaned  from  the  strings  and  fibres,  steeped  in  strong  teiae, 
or  salt  pickle.  It  is  then  dried,  and  pressed  into  casks  or  tn^,  and  fonned  into  smafl 
cakes  about  an  inch  thick,  and  three  or  four  inches  in  breadth.  The  red  caviare  is  salted 
and  smoked.    The  fishery  of  the  sturgeon,  for  this,  purpose,  is  extreme^  profttable  to 
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those  engaged  in  it,  and  lilfcewise  to  the  government  of  Roesia.  Oaviare  ia  naed  bytiiat 
nation  as  an  article  of  food  in  the  long  Lient  of  the  Greek  Church,  and  on  the  fast  days, 
which  they  observe  with  great  strictness :  it  is  exported  for  the  same  purpose  to  Italy 
and  Germany.  It  also  finds  its  way  occasionally  to  the  English  table.  It  has  lately 
been  brought  nearly  fresh  to  London,  in  the  same  state  as  it  is  used  at  Riga  and  Pe- 
tersburgh,  and  may  be  had  at  Mr.  Ball's  Italian  warehouse,  New  Bond-street,  at  fifteen 
shillings  per  cask  of  three  pounds.  To  be  good,  caviare  should  be  of  a  reddish-brown 
colour,  and  very  dry.  It  is  eaten  alone,  or  with  oil  and  lemon,  or  vinegar,  or  with  a 
sauce  and  pickle,  like  anchovies.  The  best  caviare,  as  well  as  the  best  isinglass,  is  made 
by  the  Cossacks  on  the  River  Ural.  In  winter  the  roe  is  eaten  fresh,  and  it  is  reckoned 
that  the  less  salt  put  with  it  the  better ;  but  without  some  it  will  not  keep. 

2164.  The  SurUt  is  a  smaller  species  of  sturgeon,  seldom  exceeding  the  length  of  three 
feet.  It  is  found  in  the  Caspian  Sea,  and  in  some  of  the  Russian  rivers,  and  is  highly 
celebrated  for  the  delicacy  of  its  flesh.  It  is  recorded  of  Prince  Potemkin  of  Russia 
that,  in  seasons  when  the  sterlet  was  unusually  scarce,  he  had  been  known  to  have  given 
throe  hundred  rubles  for  a  tureen  of  sterlet  soup.  The  caviare  prepared  from  the  roe  of 
the  sterlet  is  a  dainty  still  more  expensive,  and  is  said  to  be  almost  exclusively  confined 
to  the  use  of  Russian  royalty. 

SvBSKOT.  29. — The  TVimy  {Thynmu  VulgariMt  Linn.). 

2155.  This  fish  rarely  appears  upon  the  English  coast ;  but  abounds  in  the  Mediter* 
ranean,  and  is  occasionally  taken  among  the  western  isles  of  Scotland.  It  is  a  large  fish, 
three  or  four  feet  in  length,  and  sometimes  much  more.  The  flesh  Is  consider^  veiy 
delicious,  and  something  between  fish  and  meat ;  it  is  as  firm  as  sturgeon,  but  finer  tfa* 
voured.    In  France  it  is  much  used,  and  dressed  in  a  great  variety  of  ways. 

SvBssoT.  30. — The  Sea  Lamprey  {Petromyzon  Marimu,  Linn.). 

2150.  The  lamprey  is  a  singular  fish.  In  its  general  appearance,  it  approaches  th^ 
eel  tribe,  and  is  distinguished  by  seven  boles,  like  shot  holes,  on  each  side  of  the  head, 
whidi  are  breathing  holes.  The  ^nerality  of  British  specimens  are  At>m  twenty  to 
twenty-eight  inches  in  length.  This  fish  is  an  inhabitant  of  the  ocean,  asoending  rivers 
chiefly  during  the  latter  part  of  winter  and  the  early  months  of  spring,  and,  after  a 
residence  of  a  few  months  in  fresh  water,  it  again  returns  to  the  sea.  When  in  motion, 
it  is  observed  to  swim  with  considerable  vigour  and  rapidity ;  but  it  is  more  commonly 
seen  attached  by  the  mouth  to  some  large  stone  or  other  substance,  the  body  hanging  at 
rest,  or  obeying  the  motion  of  the  current :  so  strong  is  the  power  of  adhesion  by  this 
animal,  that  a  stone  of  the  weight  of  more  than  twelve  pounds  may  be  raised  without 
forcing  the  fish  to  fin«go  its  hold.  Like  the  eel,  it  is  remarkably  tenacious  of  life :  the 
severS  parts,  when  cut  in  pieces,  will  long  continue  to  move,  and  the  head  will  strongly 
attach  itself,  for  several  hoursy  to  a  stone,  though  the  greater  part  of  the  body  be  cut  away 
from  it. 

The  hmiprey  belong  to  the  class  of  fishes  whose  bones,  instead  of  being  hard,  are  mere 
cartilage ;  its  spine  is  quite  soft,  without  any  protuberances.  For  many  ages  it  has 
maintained  its  credit  as  an  exquisite  dainty,  and  has  uniformly  made  its  appearance  at 
the  most  splendid  of  our  entertainments.  The  death  of  King  Henry  I.  is  attributed  to  a 
too  luxuriant  indulgence  in  this  his  favourite  dish.  It  still  continues  to  be  in  high  es- 
teem, and  we  are  told  by  Mr.  Pennant  that  the  city  of  Gloucester  continues  to  send 
yearly,  at  Christmas,  a  present  of  a  rich  lamprey  pie  to  the  king.  It  is,  notwithstand- 
ing, by  some  considered  not  to  be  wholesome  foDd.  Lampreys  are  most  in  season 
during  March,  April,  and  May,  and  are  observed  to  be  much  more  firm  when  just  ar- 
rived from  sea  than  when  they  have  been  a  considerable  time  in  fresh  water.  They 
are  found  in  several  of  the  British  rivers,  but  that  which  is  the  most  celebrated  for 
them  is  the  Severn.  In  the  mouths  of  the  larger  of  the  European  rivers  they  are  some- 
times taken  in  such  quantities  that  it  is  impossible  to  use  them  in  their  ftesh  state ; 
they  are,  therefore,  griUed  and  moderately  salted,  and  afterward  barrelled  up  for  sale, 
with  the  addition  of  vinegar  and  spices,  or  potted.  Lamprevs  are  dressed  in  several 
wajTs ;  they  are  boiled,  roasted,  fried,  baked,  in  pies,  or  salted  and  dried  for  keeping. 

2157.  7%e  River  Lamprey^  or  Lampem  {Peiromyzon  JtavaiUu,  Linn.).  This  apeeies  is 
smaller  than  the  last,  and  thou^  ftiund  ehiefly  in  the  rivers,  likewise  visits  the  sea.  It 
is  caught  in  considerable  ouanttties  in  the  Thames,  the  Severn,  and  the  Dee.  It  is  mora 
plentiful  than  the  greater  lamprey. 

SvstKCT.  Zl.—^The  Weaur. 

2168.  The  great  iMcver,  at  the  tea  cat  of  Sussex,  generally  measures  aboat  twelve 
inches  in  length,  swims  near  the  bottom,  and  is  remarkable  for  living  a  long  time  after 
it  is  taken  out  of  the  water.  It  is  also  armed  with  very  sharp  spines,  which  inflict 
wounds  diflicult  to  heal,  exoept  friction  with  oil  be  used.  The  fishermen,  consequently, 
cut  oflT  these  spines  previous  to  bringing  them  to  market  They  are  a  sort  of  marine 
perch,  and  are  exodlent. 
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S1S9.  The  letter  weaver  is  more  common  on  oar  coasts  than  the  great  weaTer,  and, 
having  the  faculty  of  striking  with  its  sharp  spines,  is  often  called  the  etingfieh. 

SiTBiECT.  92. — Tke  Wolf  Fiek^  or  Sea  Cat  {Annarrhichas  Lapus,  Linn.)- 

1160.  This  is  almoat  exdiirively  a  northeni  fiah,  takmi  in  tbe  aarth  of  Emape,  tlw  Oikne^  mA  Um  oomIs 
of  Yorioliira  and  Norfolk.  It  hM  a  ferodouo-lookuif  bead,  rewmbling  a  eat,  aad  is  fnnushod  with  straof 
totth,  with  which  it  iallicts  ssvors  wounds.  It  does  manh  mischisfto  the  fidMnnen'sMtB.  Than  who  have 
•aUn  it  deseribe  it  h  delicioos ;  but  few  eaa  orercome  the  prejodioe  ozetted  br  its  app—wne.  Tha  akia  as 
veiy  thick  and  stroag,  and  is  oonveitad  by  the  aorthen  people  into  my  dniabM  btf^ 

SuBsscT.  83. — The  Baee. 

2161.  The  boMt  is  a  marina  perch,  found  along  the  whole  line  of  the  aoothem  enaat  of  England,  and  in  ths 
Bristol  and  St.  Oeorav's  Chaanehr ;  also  occasionally  on  the  coast  of  Scotland.  The  oidinar^  niia  of  this  fiali 
is  from  twelTe  to  eighteen  indies  in  length,  thoogh  it  sometimes  attains  fifteen  pounds  in  weirht.  Thej  feed 
npon  small  fish  and  crnstaces,  aad  are  caught  by  angling  as  well  as  the  net.  On  the  Kentish  coast  they  bm 
known  by  the  name  of  seo-dnee.  They  gencTnlly  spawn  near  the  moutha  of  riveis,  and  live  -rery  well  in  Mr. 
Aniokri  fresh-water  lake  in  Onetasey.    They  are  fish  of  a  good  fiavoor,  although  by  some  rscknaed  eoana. 

SuBSECT.  34. — The  Sea  Bream  {Pagellue  Centradomim,  Cut.). 

8162.  This  is  not  an  uncommon  fish  on  the  south  coast  of  England,  and  may  be  fro- 
ouently  seen  during  the  summer  in  the  fish-market  of  Hastings :  they  are  abundant  in 
Cornwall.  The  young  are  commonly  known  by  the  name  of  chada^  and  it  is  said  that 
the  fish  spawns  twice  in  the  year.  It  is  not  much  in  esteem  for  the  table.  Mr.  Yamli 
recommends  the  following  as  the  best  mode  of  dressing  the  sea  bream :  **  When  thor> 
oughly  cleaned,  the  fish  should  he  wiped  dry,  but  none  of  the  scales  should  be  taken  off*, 
la  this  state  it  should  be  broiled,  turning  it  often,  and  if  the  skin  cracks,  flour  it  a  little 
to  keep  the  outer  case  entire.  When  on  table,  the  whole  skin  and  scales  turn  off  with* 
out  difiteulty,  and  the  muscle  beneath,  saturated  in  its  own  natural  juioes,  whieb  thtt 
outside  covering  has  retained,  will  be  of  good  fisTour." 

SoBSECT.  36. — The  Lump  Sucker  {Cydopterua  Lumpur  Linn.). 

2163.  This  fish  is  sometimes  seen  at  the  fishmongers',  hung  up  as  a  curioeity.  It  \b 
eatable,  bat  has  no  particolar  good  quality. 

SuBSBCT.  36. — J)<fg  FUh  {Squalue  Caiuculart  S.  Catuhut  Linn.). 

2164.  These  fish  belong  to  the  shark  tribe,  and  several  species  abound  on  our  coasts, 
where  they  are  very  destructive  to  the  fish,  being  extremely  voracious.  They  are  taken 
frequently  in  the  nets  with  other  fish,  but  are  seldom  used  as  food,  being  very  full  of 
oil,  and  strong  tasted ;  nevertheless,  in  the  northern  parts  of  the  kingdom',  as  in  the 
Orkney  and  Shetland  Islands,  they  are  dried  in  the  smoke,  and  even  looked  upon  aa 
dainties  by  the  poorer  sort  of  inhabitants. 

SvBSBCT.  d7.—The  Whale. 

tlOS.  The  whale  being  the  lasgeak  of  all  animals,  we  Bright  suppose  that  its  flesb  is  too  ooarse  for  food;  that, 
howeipsr,  is  not  the  case.  This  animal,  being  one  of  the  SMsime/ia,  suckling  its  Toung  with  milk,  and  ba«sth- 
iag  air  without  separating  it  from  the  water  by  means  of  gills,  is  not  properfy  a  fish,  aad  its  flesh  is  mudi  lik* 
beef.  Parts  of  the  animal,  particularly  about  the  tail,  are  said  not  to  be  eoatemptible  as  food  evaa  bj  thoaa 
who  are  not  pressed  br  hunger ;  aad  some  species,  as  the  spermaceti  whale,  are  rery  geneiaUy  «n««n»i^  bj 
the  OreeakadeiB,  aad  othar  inhahitants  of  tae  aivtic  rsgioos. 

SuBBBCT.  38. — The  Porpoiae, 

tlM.  Tike  porpoise  was  once  a  farourite  at  the  tablee  of  the  great  in  this  conatry,  aad  was  oatea  with  • 
sauee  eompoead  of  vinegar,  bread-cnunb,  and  sugar.  The  fleeh  of  the  young  has  been  oompaxed  to  veal ;  bat 
at  prtasat,  instsail  of  ata  being  *'  food  for  kings,"  not  a  beggar  will  touch  it. 

SuBSBCT.  89.^7*A<  Dolphin. 

tl67.  The  ddtphia,  thougli  celebrated  by  the  peeta  for  its  gambols,  does  aot  appear  to  bo  at  iw^usbhI  a 
valued  aa  fMmeny,  whaa  we  raad  of  aa  English  feaat  consistiag  of  a  **  roaated  aolphia  with  proper  sanoe.* 

SbCT.  III. — PBBSH-WATBB  nSB. 

SuBBBCT.  1. — Tlie  Salmon  {Salmo  Solar,  Linn.)> 
S168.  The  salmon  is  styled  by  Walton,  the  celebrated  angler,  **  king  offreak-waUrJiah. 
It  is  to  be  found  all  over  the  north  of  Europe  and  Asia,  from  Britain  to  Kamtschatka, 
but  never  ventures  into  the  warm  latitudes :  it  has  been  met  with  on  the  coasts  of  Green- 
land, and  has  been  seen  in  some  of  the  rivers  of  France,  but  none  have  been  caught  ao 
far  south  as  the  Mediterranean. 

2169.  hiaa  migratory  ^h,  and  annually  ascends  rivers  in  large  shoals  for  the  purpose 
of  spawning ;  hut  it  is  only  to  be  found  in  such  rivers  as  communicate  with  the  sea,  in 
consequence  of  which  it  is  by  some  considered  as  a  sea  fish.  The  Romans  were  well 
acquainted  with  it,  and  our  English  name  is  borrowed  from  their  salmo.  The  long 
migration  of  the  saimon  just  before  the  spawning  season  forms  an  interesting  part  oi 
Uieir  history. 

It  is  certain  they  receive  the  principal  part  of  their  food  in  the  sea,  but  it  appears  that 
the  ova  or  eggs  can  only  be  hatched,  and  the  young  fish  live,  in  fresh  water ;  in  the 
eaily  period  of  a  aalmon's  existence,  salt  water  being  fataj  to  it :  also,  that  the  causes  of 
the  alternate  raisrattons  of  salmon  are  the  impulse  of  propagation,  and  the  search  after 
food.'  In  their  debilitated  condition  after  apawning,  when  they  are  "out  of  aeason," 
they  betake  themselves  to  the  deep  sea  in  which  their  haunts  are  not  known. 
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Having  Teeovered  their  vigodr,  they  crowd  in  shoale  towards  the  coast,  and  roam 
about  in  the  estuaries  until  the  autumnal  floods  entice  them  to  enter  the  rivers.  While 
thna  detained  on  the  coast  and  in  the  estuaries,  they  are  pursued  and  preyed  upon  by 
numerous  herds  of  seals  and  grampuses,  which  consume  many  more  than  fall  to  the  lot 
of  the  iishermen.  The  early  run  fish  are  in  good  condition,  the  roe  being  still  small, 
and  they  then  mount  towards  the  higher  and  more  distant  branches  of  the  river. 

In  ascending  the  rivers  they  not  only  make  their  way  against  the  most  rapid  currents, 
but  overcome  obstacles  that  might  be  supposed  insurmountable.  When  they  arrive  at 
a  waterfall  or  a  weir,  they  leap  out  of  the  water  to  get  over  it.  The  salmon  leap  at 
Leixlip,  on  the  Lifiey,  is  thirty  feet  high.  When  there  is  little  water  in  rivers  they 
cannot  ascend,  and  are  obliged  to  take  advantage  of  freshets.  Towards  August  and 
September  the  roe  has  acquired  such  a  size  as  to  render  the  fish  nearly  useless  as  food, 
and  greatly  to  limit  the  extent  of  its  migrations. 

Having  arrived  at  a  suitable  spawninff-groond,  for  which  they  prefer  a  gravelly  bottom, 
the  salmon  pair,  and  proceed  to  the  shsulow  pebbly  fords  at  the  top  and  bottom  of  pools, 
and  then,  in  company,  make  their  spawning  bed,  which  sometimes  reaches  from  twelve 
feet  in  length  to  ten  in  breadth.  This  bed  is  furrowed  by  the  parent  fish  working  up 
against  the  stream,  and  the  spawn  is  deposited  and  covered  at  the  same  time.  This 
process  frequently  occupies  more  than  a  week,  during  which  the  eggs  deposited  by  a 
single  fish  sometimes  amount  to  the  astonishing  number  of  S0,000 !  This  spawning 
season  extends  from  the  end  of  October  to  the  beginning  of  February,  and  occurs  near- 
ly about  the  same  time  throughout  all  the  rivers  of  the  United  Kingdom ;  and  during 
this  period  salmon  is  wholly  unfit  for  food. 

The  parent  fish,  having  thus  accomplished  the  important  purposes  of  their  migration 
into  the  river,  now  retire  into  the  deepest  pools,  were,  after  remaining  a  considerable 
time,  they  direct  their  course  towards  the  sea,  chiefly  during  the  months  of  Febmary, 
March,  and  April,  the  male  fish  appearing  to  migrate  earlier  than  the  females. 

The  eggs  of  the  salmon  remain  in  the  gravel  fi>r  several  months,  exposed  to  the 
influence  of  running  water ;  and  in  the  course  of  the  month  of  March  the  fry  are 
hatched.  At  first  they  are  less  than  an  inch  in  length  ;  but  upon  leaving  the  spawning 
bed  they  betake  themselves  to  the  neighbouring  pools,  where  they  speedily  increase  to 
two  or  three  inches.  They  then  appear  in  incredible  numbers,  and  descend  to  the  sea 
in  April,  May,  and  June.  It  is  said  that,  on  first  meeting  with  the  tide,  they  remain 
some  days  in  the  brackish  water  till  they  get  inured  to  the  change. 

At  different  periods  of  their  progress  the  voung  fiy  have  received  diflferent  names, 
and  there  have  been  doubts  whether  they  all  belong  to  the  salmon  or  to  other  fish. 
When  under  two  pounds'  weight  they  are  called  by  some  London  fishmongers  toZnum 
peel ;  and  when  larger,  but  under  a  year  old,  they  are  termed  griUe.  These  fish  of  the 
year  breed  during  the  first  winter,  and  return  from  the  sea  next  spring  virith  the  roe  en* 
larged,  as  has  been  described,  for  the  purpose  of  spawning,  accompanied  generally  by 
the  parent  fish,  when  the  season  of  fishing  commences,  and  they  are  considered  to  be 
best  as  food  prior  to  their  entering  the  fresh  water. 

Thus  the  salmon  passes  the  summer  in  the  sea  or  near  the  mouth  of  .an  estuary ;  in 
authmn  they  push  up  rivers  ;  in  winter  they  inhabit  the  pure  fresh  water ;  and  in  spring 
descend  again  to  the  sea.  From  their  regular  change  every  year  from  salt  water,  it 
might  be  supposed  that  they  could  not  be  bred  and  kept  altogether  in  a  firesh-water  lake. 
The  experiment  has,  however,  been  tried  with  success,  but  it  is  said  that  the  fish  is 
inferior  in  flavour  to  those  which  have  access  to  the  sea. 

3170.  When  the  ealfMn  is  in  the  sea,  and  about  to  enter  the  risers  for  the  purpose  of 
spauminr,  or  shortly  after  entering  the  noers,  ii  is  in  the  ^hest  perfection ;  the  nesh  u 
firm  auff  of  a  fine  red  colour,  and  the  flavour  excellent.  The  sides  are  of  a  bright  sil- 
very hue,  with  few  dark  spots :  great  numbers  are  caught  at  that  time. 

When  the  fish  has  spawned  and  is  returning  to  the  sea  they  have  fallen  off  in  condi- 
tion ;  the  colour  has  become  dull,  and  the  sides  are  streaked  all  over  with  red  and  dark 
spots ;  the  rays  of  their  skin  are  jagged  and  torn,  part  of  their  scales  are  torn  off,  and 
their  gills  are  sometimes  infested  with  parasitical  firesh-water  worms,  which  stick  to 
them,  and  which  they  get  rid  of  in  the  sea.  At  this  time  they  are  not  wholesome,  and 
are  supposed  to  be  proauctive  of  disease.  Vliis  circumstance,  however,  is  not  suflficient 
to  prevent  those  who  have  an  opportunity  from  catching  and  eating  the  fish  in  that  state : 
and  the  legislature  has  found  it  necessary  to  fix  the  periods  at  which  salmon  fishing  is 
lawful.  When  they  first  arrive  at  the  rivers  from  the  sea,  an  insect,  called  the  salt- 
water louse,  is  found. adhering  to  their  sides,  and  is  a  proof  .that  the  fish  is  in  season. 
Although  this  subject  has  excited  so  much  interest,  and  been  so  carefully  studied,  yet 
so  difficult  is  it  to  acquire  an  accurate  knowledge  of  fish,  that  the  habits  of  the  sahnon 
are  still  involved  in  some  obscurity.  It  has  been  said  that  every  salmon,  when  wishing 
to  return  to  fresh  water  after  having  been  in  the  sea,  goes  up  the  same  river  in  which 
he  was  spawned,  and  that  each  river  has  its  own  fish ;  but  this  is  ixnprobable :  perhaps 
each  fish  may  prefer  his  own  river,  but  that  he  can  find  it  alwuys  is'tinlikely. 

The  salmon  is  a  voracious  feeder,  and  its  food  consists  of  small  fishes  and  maxina  ia- 
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seotB.  It  increasM  npiiSly  in  siie  while  in  the  sea,  where  it  finds  the  greatest  abun- 
dance of  food. 

It  is  thought  that  the  breed  of  salmon  is  decreasing  in  Britain,  from  the  amaxing  nanft- 
ber  that  are  killed  in  ascending  to  spawn,  and  from  the  want  of  protection  of  the  fisheries. 

8171.  The  ekief  tiUnum  ^heries  m  Euntpt  are  along  the  coasts  of  England,  Scotland, 
Ireland,  and  the  Baltic.  The  fish  is  generally  taken  by  nets,  and  also  in  the  hrers,  by 
a  kind  of  kicks  called  irort.  Near  wbitehaYen  they  are  also  speared.  As  they  are 
caught  in  riTers  and  estuaries,  the  salmon  fisheries  are  chiefiy  private  property.  The 
consumption  of  this  fish  in  the  metropolis  is  immense,  and  the  London  market  is  suppli- 
ed principally  from  the  rivers  of  the  northern  part  of  the  island.  Formerly  salmon  was 
caught  in  the  Thames  in  abundance,  and  this  was  reckoned  the  finest ;  bat  since  the 
water  has  been  deteriorated  by  numerous  sewers  and  gas  worics,  this  fish  no  longer  fre- 
quents the  river.  The  salmon  of  the  Severn  and  Wye  is  excellent,  and  is  first  in  sea* 
son  of  any  in  England.  Formerly  such  pan  of  the  sahnon  of  the  North  as  could  not  be 
consumed  at  home  was  pickled  and  kitted  after  being  boiled,  and  was  in  this  state  sent 
up  to  London,  under  the  nsme  of  Newcastle  salmon.  Within  the  memory  of  many  now 
living,  salted  salmon  fonned  a  material  article  of  househidd  economy  in  all  the  faim- 
houses  in  the  vale  of  Jthe  Tweed ;  insomuch  that  in-door  servants  used  to  stipohite  that 
they  should  not  be  obliged  to  take  more  than  two  weekly  meals  of  salmon.  Its  ordinary 
price  was  then  2#.  a  stone  of  19  lbs.  At  present  an  immense  quantity  is  taken  in  the 
Tweed,  and  is  sent  toliondon  by  the  Berwick  smacks.  The  fishing  in  the  Tweed  begins 
on  November  80th,bat  there  are  lew  taken  till  after  Christmas ;  and  it  ends  at  Michael- 
mas. Sahnon,  like  all  fish  that  swim  near  the  surface  of  the  water,  cannot  be  eaten  too 
fresh ;  its  fine  flavour  diminishes  rapidly  after  capture. 

S178.  AhaiU  the  yt»  17B8  tkt  method  toagjirgt  retorted  to,  now  oo  much  praetioed,  o/pttek' 
ing  salmon  in  tee  to  preoerve  it,  which  enables  the  proprietors  of  the  fisheries  at  a  distance 
to  send  it  to  London  in  a  fresh  state ;  and  salmon  preserved  in  this  manner  is  now  de- 
spatched in  fkst-sailing  vessels  from  the  Spey,  the  Tay,  the  Tweed,  the  Dee,  and  other 
rivers  of  Scotland.  This  has  amazingly  altered  the  price  of  the  fish,  and  increased  the 
value  of  the  fisheries.  Icehouses  are  now  built  at  the  several  rivers,  to  keep  the  fish 
in  until  the  time  for  sending  it  arrives.  A  great  deal  of  fish  is  often  spoiled  by  this  mode, 
and  the  flavour  is  materially  injured  by  freesing.  There  are  also  salmon  fisheries  in 
some  of  the  English  and  Irish  rivers,  but  inferior  to  those  of  Scotland.  The  price  of 
salmon  in  the  season  in  London  is  frequently  as  low  as  M.,  and  even  M.,  per  lb. 

3173.  Salmonds 'Cured  or  preserved  in  various  ways :  salted  or  pickled,  and  dried.  Foi 
the  method  of  pickling  salmon,  see  Book  X.,  "  Preservation  of  Food.*' 

S174.  As  foody  salmon,  when  in  high  perfection,  is  one  of  the  most  nutritive  and  deli- 
cious of  our  fish ;  but  as  it  is  very  oily  it  is  rather  heating,  and  with  some  persons  not 
very  digestible ;  with  most  constitutions  it  requires  the  sedition  of  condiments,  as  Ca- 
yenne pepper  and  vinegar.  It  is  thought  by  some  that  the  addition  of  shrimp,  lobster, 
and  other  rich  sauces,  with  which  it  is  usually  eaten,  increases  its  indigestibility  *,  but 
there  does  not  appear  to  be  any  distinct  knowledge  on  this  subject,  so  much  depending 
upon  peculiarity  of  constitution.  It  requires  to  be  very  well  boiled,  otherwise  it  is  un- 
wholesome ;  and  when  in  the  best  condition  and  season,  it  has  a  fine  curdy  matter  be- 
tween the  flakes,  which  is  a  proof  of  its  perfection,  and  the  flavour  is  then  very  mudi 
superior ;  but  this  is  seUom  seen  except  near  to  the  places  where  it  is  caught,  as  it 
melts  away  in  keeping. 

2176.  When  the  salmon  runs  from  six  to  ten  pounds  they  are  very  good  fish,  and  make 
handsome  dishes  sent  to  table  whole ;  but  by  a  late  act  of  Parliament  no  salmon  is  per- 
mitted to  be  sold  by  the  fishmonger  of  less  than  6  lbs.  weight,  to  prevent  the  destructioii 
of  the  breed. 

1176.  n^e  M  a«  foUammg  aeemaU  of  the  petfiet  moit  of  cpokmg  tk*  pk  in  Sir  Honplmy  l>svy*t «  8il- 
monia :"  **  W«  nut  bow  nnpon  him  for  tho  p^  Gi?o  him  a  itmuiinf  blow  on  tho  head  to  d«)»riTO  him  of 
•onsation,  mad  then  fiTo  him  a  tranaverM  cut  juat  below  the  gilla,  and  crimp  htm  by  cutting  to  the  bone  oa 
each  tide,  ao  aa  almoat  to  diride  him  into  alicea  :  and  now  hold  him  by  the  tail  that  he  mapr  bleed.  Then  it 
a  tmall  iprinff,  I  aee,  cIom  under  that  bank,  which,  I  dare  aay,  haa  the  mean  tempenUniv  of  the  atmoapihere  m 
thia  climate,  and  ia  much  under  90" ;  plaoe  him  there,  and  let  him  rsmain  for  ten  minotea,  and  then  carry  him 
to  the  pot,  and  let  the  water  and  aalt  boil  fuhonaly  before  you  pat  in  a  alioe,  and  give  time  to  the  water  to  re- 
corar  ita  heat  before  yoo  thxow  in  another,  and  ao  with  the  whole  flah,  and  leaYa  the  hand  oat,  and  throw  ia 
the  thtckeat  pieoea  Unt.**  * 

The  ntioaala  of  thia  pfooaaa  of  erinpinff  ia  thoa  citaa :  **  I  ooadode  that  the  fat  of  almon  between  tha 
flnVirt  ia  mixed  with  modt  albomen  and  gelatin,  ana  ia  eztrenwly  liable  to  deoompoae,  and  by  ke^ng  it  eool 
the  decompoaition  ia  retaxded,  and  by  the  boiling  aalt  and  water,  which  ia  of  a  higher  tempenitare  than  than 
of  oommoB  boiling  water,  the  albamea  ia  coagulated,  and  the  eurdineaa  praaerred.  The  crimping,  by  pnmn^ 
ing  the  irritability  of  the  fibre  from  being  graidaaUy  exbaoated,  aeema  to  pieMiiu  it  ao  hard  and  criap,  that  it 
breaka  ander  the  teeth ;  and  a  fnah  fbh  not  crimped  ia  ganenlly  troot.** 

Salmon  crimped  in  thia  manner,  which  praaerree  the  natuiml  uate,  ahoald  have  no  other  aanoe  than  a  apooii* 
fnl  of  the  aalt  and  water  in  which  it  haa  been  boiled,  with  the  addition  of  a  little  lemon  jaioe  (or,  if  that  cannot 
be  had,  Tinegar)  and  papper.  Some  perMoa,  howoTer,  object  to  the  cnrdy  atale  of  the  nah,  and  prafiar  it  wfaaa 
it  haa  been  kept  forn  day  or  tw«H  when  the  curd  haa  partly  aoftened  into  ofl,  which  giveo  a  richer  taaU. 

S177.  Salmon  is  seldom  taken  by  the  angler  in  the  south  part  of  Briuin;  but  in  Scotland, 

as  well  as  in  Ireland  and  Wales,  fishing  it  by  the  line  is  much  practised,  and  aflbrda 

mnch  amnaeiBent* 
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SuBsxcT.  2,— The  Salman  Trout  {Salmo  TnUla,  Linn.)- 

3178.  This,  called  also  the  sea  trout,  appears  to  connect  the  salmon  and  the  tront. 

It,  like  the  salmon,  frequents  both  the  sea  and  rivers,  ascending  the  latter  to  spawn.    It 

is  chiefly  found  in  the  rivers  of  mountainous  countries,  and  is  frequent  in  Wales  and  the 

lake  district  of  England.    It  seldom  exceeds  a  foot  in  length,  but  is  a  very  delicious  fish. 

SuBBBCT.  9.— The  Bull  Trout  {Sakno  Eriox,  Linn.). 
2179.  This  fish  is  not  held  in  such  estimation  as  the  salmon  or  salmon  trout,  but  some- 
times, attains  the  weight  of  fifteen  or  even  twenty  pounds.    Few  are  sent  to  the  Lon- 
don market. 

SuBsKCT.  A.^The  Common  Trout  {Salmo  Fario,  Linn.). 

3180.  This  fish  is  an  inhabitant  of  clear  and  cold  streams  and  lakes  in  most  parts  of 
Europe,  and  is  less  rich  and  oily  than  the  salmon,  but  is  esteemed  a  great  delicacy  for 
the  table.  It  is  supposed  that  there  are  several  varieties ;  the  colour  of  the  flesh  of 
some  being  reddish,  of  others  yellowish,  and  of  some  it  is  white ;  the  first  are  generally 
preferred.  The  female  is  of  a  brighter  colour,  and  more  beautiful  than  the  male.  It 
swims  rapidly,  often,  like  the  salmon,  leaping  to  a  great  height  in  ascending  the  rivers. 
They  are  in  season  during  the  summer  months,  or  from  the  end  of  February  till  August, 
but  are  best  in  May  and  June,  and  afiTord  great  sport  to  the  angler.  They  are  of  more 
quick  growth  than  any  fish  except  the  salmon,  but  do  not  live  to  a  great  age ;  the  dura- 
tion of  its  life  is  supposed  not  to  exceed  eight  or  ten  years.  Its  general  length,  when 
fiiU  grown,  is  about  twelve  or  fifteen  inches.  When  trout  are  in  season,  the  scales  are 
very  bright  and  silvery ;  they  should  be  cleaned  and  gutted  when  they  are  to  be  sent  to 
any  place,  and  closely  packed,  lying  on  their  backs  in  a  willow  basket  with  dry  straw ; 
grass  or  rushes  are  apt  to  heat  and  spoil  the  fish.  Before  being  dressed,  they  are  milich 
improved  by  crimping,  and  epicures  direct  that  they  should  be  killed  by  a  blow  on  the 
bead  the  moment  they  are  taken  out  of  the  water.  When  the  trout  have  arrived  at 
home,  lay  them  on  cold  stones  until  wanted ;  they  should  be  dressed  the  day  they  are 
caught,  and  never  put  to  soak  or  soften  over  the  fire  in  cold  water,  as  is  the  general 
practice.  If  trout  are  suffered  to  remain  in  water  after  being  sufiSciently  boiled,  they 
will  directly  become  soft,  and  lose  all  the  firmness  given  them  by  crimping.  They 
should  be  boiled  in  water  with  a  handful  of  salt  put  in.  Salt  water  acquires  more  heat 
than  fresh,  and,  consequently,  hardens  the  curdy  matter  of  the  fish  more.  Trout  feed 
well  in  stews,  and  will  attain  the  weight  of  a  dozen  or  fifteen  pounds. 

SvBSBCT.  6. — Samlet. 

3161.  A  fish,  called  the  parr  or  samlet,  about  five  inches  in  length,  appears  in  our  riv- 
ers in  autumn,  and  has  been  supposed  by  some  to  be  a  distinct  species ;  but  it  has  been 
made  out  by  Mr.  Shaw  that  it  is  nothing  more  nor  less  than  the  fry  of  the  salmon. 

SuBSECT.  6.— 'CAarr  {Salmo  Alpimu,  Linn.). 

2182.  This  delicious  little  fish,  which  is  considered  as  superior  to  the  salmon,  inhabits 
deep  lakes  in  alpine  countries,  even  those  which  are  extremely  cold,  and  covered  with 
ice  half  the  year.  Its  flesh  is  rich,  extremely  red,  and  full  of  curd  or  fat.  A  few  are 
found  in  certain  lakes  in  Wales ;  but  the  largest  and  most  beautiful  are  in  the  Lake  of 
Windermere  in  Westmoreland :  these  are  nine  or  ten  inches  in  length.  Being  consid- 
ered as  a  rarity,  this  fish  is  often  preserved  potted.  Its  figure  is  rather  more  slender 
than  that  of  the  trout.  There  are  several  varieties ;  that  of  Wales  is  different  from  the 
charr  of  the  lakes  of  Westmoreland. 

SuBSBCT.  7. — The  Grayling  {Salmo  Thymallue,  Linn.). 

2183.  This  fish  is  not  met  with  in  the  rivers  near  London,  and  seldom  in  the  south 
of  England ;  but,  being  an  alpine  fish,  delighting  in  rivers  with  rocky  bottoms,  it  abounds 
in  the  rivers  of  Derbyshire,  Wales,  the  Severn,  Wye,  and  Trent.  In  shape  it  resembles 
the  trout,  but  it  is  rather  longer  and  more  slender,  being  generally  about  sixteen  inches 
in  length.  It  is  much  esteemed  as  a  table  fish  for  the  delicacy  of  its  flesh,  which  is  firm, 
white,  and  of  a  fine  flavour.  It  is  considered  in  the  highest  season  in  the  depth  of  win- 
ter. When  first  taken  out  of  the  water,  it  has  a  very  peculiar  smell,  resembling  thyme, 
said  to  be  occasioned  by  its  feeding  upon  water  thyme.  As  tbe  trout  is  a  spring  and 
summer  fish,  the  grayling  may  be  considered  an  autumnal  and  winter  fish.  It  has  been 
supposed  to  be  migratory,  but  Sir  H.  Davy  has  showq  that  it  cannot  bear  even  brackish 
water. 

SuBBBCT.  8. — The  Gtoinead  {Salmo  Laoaretue,  Linn.). 

2184.  This  is  said  to  constitute  an  intermediate  tribe  between  the  trout  and  the  her- 
ring ;  and,  like  the  latter,  ii  dies  the  instant  it  is  taken  out  of  the  water.  It  has  been 
called  the  fresh- water  herring.  Like  the  charr,  it  is  an  inhabitant  of  lakes  in  high  mount« 
ainous  regions,  and  in  summer  approaches  the  shores  in  vast  shoals  in  search  of  food. 
It  abounds  in  the  lakes  of  Wales  and  Westmoreland,  and  is  taken  by  nets.  It  is  nearly 
a  foot  in  length,  but  is  considered  as  an  insipid  fish.    The  poorer  classes  salt  them. 


446  ON   FOOD. 

SiTBiaofT.  9. — The  Pike  {Eeox  Luehu,  linn.). 

Sias.  The  pike  is  styled  by  Walton  tbe  "  tyrant  of  the  fresh  wstera,"  as  the  salmon  ie 
*'  the  king."  It  is  found  abundantly  in  most  of  the  Eoropean  lakes,  particularly  in  the 
northern  parts ;  and  although  it  has  been  disputed  whether  it  is  indigenous  in  EngiaBd, 
yet  it  is  the  opinion  of  our  best  naturalists  that  there  is  sufficient  proof  of  its  being  a  na- 
tive. Its  usual  colour  is  a  pale  oUve  gray,  deepest  on  the  back,  and  marked  on  the  sides 
by  several  yellowish  spots  or  patches ;  the  abdomen  white,  slightly  spotted  with  black ; 
and  its  mouth  is  fhmished  with  a  prodigious  number  of  teeth.  The  size  of  the  English 
pike  is  considerable.  Instances  have  been  known  of  their  weighing  forty  pounds,  meas- 
uring three  feet  in  length ;  but  in  Lapland  and  Russia  they  attain  the  size  of  eight  feet. 
The  pike  is  highly  prolific,  and  their  multiplication  is  immense  in  the  northern  parts  of 
Russia  and  Siberia,  where  they  are  taken  in  the  greatest  plenty,  and  constitute  an  arti- 
cle of  commerce,  being  prepared  by  salting  and  drying  for  exportation. 

T%e  voracity  of  the  fith  ie  notorious.  It  subsists  on  other  fish,  but  will  also  deTOor 
frogs,  rats,  serpents,  and  other  reptiles,  and  even  the  young  of  aquatic  fowl.  It  is  also 
related  that  it  will  sometimes  bite  the  looses  of  cattle  who  come  to  drink,  as  well  as  the 
hands  of  peraons  who  put  them  into  the  water  where  it  is  kept ;  but  stories  respecting 
its  voracity  have  been  exaggerated.  It  is  a  remarkable,  as  well  as  a  fortunate,  circum- 
stance, that  in  the  summer  months,  when  the  fry  of  other  fish  are  so  numerous,  the  di- 
gestive functions  of  this  fish  are  rather  in  a  torpid  state,  by  whieh  its  voracity  is  dimin- 
ished. It  is  very  long-lived ;  Pennant  mentions  one  ninety  years  old.  They  are  occa- 
sionally kept  in  ponds,  but  are  expensive  to  maintain,  as  they  require  much  food,  and 
are  destructive  to  other  fish. 

The  flesh  is  of  a  good  quality,  but  it  is  a  dry  fish ;  and  when  it  makes  a  good  dish,  it 
is  much  indebted  to  stuffing  and  sauce.  If  small,  they  will  do  fried ;  but  if  large,  thOT 
are  best  roasted.  The  pike  of  the  Medway,  which  feed  chiefly  on  smelts,  are  of  excel- 
lent flavour,  and  that  of  Hornsea  Weir,  in  Norfolk,  is  much  esteemed.  In  the  time  of 
Edward  I.  this  fish  was  scarce  in  England,  and  was  only  introduced  at  great  feasts,  ita 
price  being  higher  than  that  of  salmon,  and  ten  times  that  of  turbot 

The  terms  of  vike  and  jack  refer  only  to  the  age  of  the  fish,  the  latter  name  being  em- 
ployed where  it  has  not  attained  more  than  three  pounds  in  weight,  or  more  than  twen- 
ty-four inches  in  length.  It  i^  stated  by  Sir  John  Sinclair  as  a  fact  which  ought  to  be 
better  known,  that  it  is  dangerous  to  swallow  the  bones  of  this  fish,  as  they  are  aharp, 
and  of  a  texture  so  peculiarly  hard  that  they  will  not  dissolve  in  the  stomach. 

SuBSBCT.  10. — The  Carp  {CypHmue  Carpio,  Linn.). 

2186.  The  carp  is  found  in  riven  and  ponds ;  but  they  appear  to  prefer  slow  and  stag- 
nant waters.  Their  usual  length  in  this  country  is  from  twelve  to  eighteen  inches,  but 
in  warmer  clinuites  they  often  attain  the  length  of  two  or  three  feet,  apd  weigh  from 
twenty  to  thirty  pounds.  In  the  Lake  of  Como  they  are  said  even  to  weigh  occasionally 
200  lbs.  The  usual  food  of  the  carp  consists  of  worms  and  aquatic  insects ;  but  they 
feed  also  on  herbs,  and,  when  in  course  of  fattening  for  the  table,  bread  and  milk.  It  is 
extremely  prolific,  and  very  tenacious  of  life.  As  they  live  long  after  being  out  of  the 
water,  it  is  recommended  to  kill  them  as  soon  as  they  are  taken,  otherwise  they  waste. 

Carp  are  easy  of  digestion,  and  afibrd  pretty  good  food,  but  are  greatly  indebted  to  the 
oook  for  the  estimation  in  which  they  are  held.  Tbey  are  frequently  kept  in  fish  ponds, 
and  live  to  a  great  age ;  some  live  even  a  century  or  more :  tbey  may  be  tamed  so  as  to 
feed  out  of  the  hand. 

The  sale  of  carp  constitutes  a  part  of  the  revenue  of  the  nobility  and  gentry  in  Prus- 
sia, Pomerenia,  Saxony,  and  other  places  in  Germany ;  consequently,  in  these,  countries, 
the  cultivation  of  carp  is  regarded  with  particular  attention.  The  southern  parts  of  Eu- 
rope are  most  congenial  to  it ;  a  few  breed  in  the  ponds  in  Scotland ;  it  is  supposed  to 
have  been  first  introduced  into  England  in  1514.  Its  season  is  the  spring,  in  March  and 
April,  and  from  that  till  October  they  are  to  be  had ;  in  winter  they  are  supposed  to  lie 
in  the  mud. 

A  variety,  called  the  Grecian  carpt  is  found  in  some  of  the  ponds  about  London,  in  the 
ticinity  of  the  Thames,  and  is  also  common  in  several  of  the  counties  of  England.  Their 
nsual  size  is  half  a  pound ;  and  they  are  supposed  to  have  been  introduced  from  Germany. 

9187.  The  gold  carft  otgoldJUk  {Cfpntnu  oiraiitf,  Linn.),  it  one  of  the  miMt  bMvtifal  and  intoTMtiiui  off 
all  the  finny  uiimali,  bat  Mtter  known  unoog  uc  foT  it*  ndoe  m  an  onument  thiui  for  its  qumlitiee  m  nod, 
althoQffh  they  are  aafficiently  large  and  nomeroae  in  tome  places,  as  in  the  Mauritiua,  to  be  aerred  up  at  table 
aa  freah-water  fiah.  The  extreme  elegance  of  their  form,  the  splendoar  of  their  acaly  coYeriog,  the  grace  and 
agility^f  their  moirementa,  and  the  facility  with  which  ther  can  be  kept  alire  in  small  glass  TesseU,  canaa 
them  to  be  ranked  among  Uie  most  pleasing  of  oar  pets.  This  fish  breeds  freely  in  small  pmds,  and  sTen  ia 
tnnks,  in  this  country ;  but  particularly  so,  if  by  any  oontriTance  the  tamperatora  of  the  water  can  ba  kapft  ft 
few  degrees  above  the  ordinary  mean. 

SuBSBOT.  11. — The  Perch  {Perca  Fiwriatdis,  Linn.). 
2188.  This  is  one  of  the  most  common,  and,  at  the  same  time,  one  of  the  best  of  o«r 
fresh-water  fishes ;  its  colours  are  likewise  brilliant  and  striking.    It  is  found  in  ahnoat 
all  the  lakes  and  rivers  in  Britain  and  Ireland,  and  likewise  through  the  whole  of  the 
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temperate  paits  of  Europe.  It  is  Temarkably  Toraoioos,  feeding  npon  worms,  insects, 
aod  small  fish,  and  is  very  prolific ;  a  perch  weighing  half  a  pound  will  contain  880,000 
ova.  The  spawning  season  is  at  the  end  of  April  or  beginning  of  May ;  and  perch  an- 
gling commences  in  February,  continuing  till  the  cold  weather,  if  winter  comes  on.  The 
perch  is  one  of  our  largest  fresh-water  fish ;  one  weighing  a  pound  is  a  good  fish,  and 
one  of  three  pounds  weight  is  reckoned  very  large ;  but  they  have  been  known  to  reach 
even  eight  or  nine  pounds.  They  abound  most  in  deep,  dark,  sluggish  rivers,  and  de- 
light to  lie  about  bridges,  mill  pools,  and  in  any  deep  and  dark  holes  in  the  still  parts  of 
water,  or  the  gentle  eddies  about  flood-gates,  and  similar  places.  Its  flesh  is  white, 
firm,  of  a  good  flavour,  and  easy  of  digestion.  It  is  covered  with  thick  scales,  which 
are  troublesome  to  remove ;  and  is  so  tenacious  of  life,  that  they  may  be  carried  sixty 
miles  in  straw,  and  yet  survive  the  journey.  They  are  best  crimped  the  moment  th^ 
are  taken  out  of  the  water.  ^  ^ 

2189.  The  Ruffe^  or  Pope  {Perca  eernua,  Linn.),  is  a  small  fresh-water  fish,  closely  alli- 
ed to  the  perch,  and  found  commonly  in  all  the  rivers  and  canals  of  England,  preferring 
slow,  shaded  streams ;  they  abound  in  the  Thames,  Isis,  and  Cam.  It  is  much  like  the 
perch  in  flavour,  being  firm,  delicate,  and  well-tasted,  and  is  excellent  broiled  in  butter* 
ed  paper. 

SuBSBCT.  12. — The  Roach  {Cypnnus  RtUiiuSf  Linn.). 

2190.  This  fish  inhabits  deep,  still  rivers  with  a  sandy  bottom,  in  Europe  and  the  adja- 
cent parts  of  Asia ;  and  is  very  numerous  in  most  rivers  of  England.  It  seldom  exceeds 
a  pound  and  a  half.  It  spawns  in  May,  and  is  in  season  from  September  till  Maroh  ;  it 
is  very  fertile,  the  eggs  aro  greenish,  but  become  rod  by  boiling.  The  roach  is  a  yellow- 
ish, silvery  fish  of  the  carp  kind,  and  will  breed  in  poods,  but  not  so  well  as  in  riven. 
Some  prefer  dressing  them  by  scoring  across  the  sides,  and  broiling  them  with  the  scales 
on.  It  is  rather  an  insipid  fish,  and  very  bony.  The  finest  are  caught  in  the  Thames 
about  the  middle  of  May,  or  early  in  June,  or  afterward  in  October ;  vast  shoals  are  ta- 
ken in  I^och  Lomond  with  nets.  "  As  sound  as  a  roach*'  is  a  proverb ;  but  this  is  deri- 
ved from  the  French  name  of  this  fish  being  roehe,  which  also  signifies  a  rock. 

SuBsicT.  13. — The  Freeh'ieater  Bream  {Cyprinue  Brama,  Linn.). 

8191.  The  bream  is  found  in  shoals  in  rivers  and  lakes,  partionlariy  when  the  latter 
are  large,  as  those  of  Cumberland.  It  also  occurs  in  most  of  the  rivers  near  London, 
and  is  found  in  abundance  in  the  River  Mole,  and  some  in  the  Regent's  Canal.  It  may 
also  be  bred  in  ponds.  It  feeds  upon  worms  and  some  vegetables,  and  much  resembles 
the  carp.  Its  best  season  is  May ;  some  think  in  Septemter.  It  is  not  much  esteemed 
for  the  table,  being  insipid  and  very  bony.  It  sometimes  grows  to  the  length  of  two 
feet,  weighing  ten  pounds. 

SuBSBCT.  lA.'^The  Tench  {Cyprinue  T^n^s,  Linn.). 

2198.  The  tench  is  fine -flavoured,  and  generally  considered  as  a  rich  fish  in  England : 
it  appears  to  be  a  native  of  most  parts  of  the  globe,  inhabiting  chiefly  large  stagnant 
waters  with  a  muddy  bottom,  as  well  as  rivers.  Its  general  length  is  about  twelve  or 
fourteen  inches,  but  it  grows  sometimes  to  two  or  three  feet ;  seldom  weighing  five 
pounds.  Like  the  common  carp,  tench  delight  in  warmth ;  they  are  scarce  near  Lon- 
don, and  thrive  best  in  foul  and  weedy  waters.  Some  extensive  tracts  of  stagnant  wa- 
ter in  Norfolk  abound  in  tench,  from  which  they  are  removed  to  stews,  where  they  are 
fattened  upon  a  mixture  of  greaves  and  meal.  They  do  not  thrive  northward,  and  few 
are  found  near  Edinburgh.  From  the  facflity  with  which  they  may  be  bred,  and  the  ease 
in  transporting  them,  from  their  tenacity  of  life,  they  perhaps  deserve  more  attention 
than  is  paid  to  their  cultivation.    They  spawn  in  the  spring. 

Sdbsbct.  15. — The  Gudgeon  {Cyprinue  CrobiOt  linn.). 

2193.  This  fish  is  of  the  carp  genus,  and  in  length  about  eight  or  nine  inches  at  the 
utmost,  seldom  weighing  more  than  half  a  pound.  It  is  found  in  gentle  streams  and 
lakes.  It  is  tenacious  of  life,  and  remarkably  fertile.  Gudgeons  are  in  season  in  the 
spring,  or  from  Maroh  and  April  to  May,  and  may  be  had  for  five  or  six  months ;  yet  in 
the  hot  summer  they  are  very  indifferent.  They  are  firm,  well-flavoured  fish,  and  much 
esteemed  for  the  table,  being  little  inferior  to  the  smelt.  They  should  be  cooked  in  a 
frying-pan,  in  a  few  hours,  or  as  soon  as  possible,  after  they  are  caught,  and  without 
being  scaled  or  opened ;  they  only  require  wiping  with  a  wet  cloth :  opening  and  wash- 
ing spoils  them.  They  afford  much  amusement  to  anglers,  fiAy  dozen  a  day  having  been 
taken.  Being  a  gregarious  fish,  they  may  be  seen  in  summer  in  the  bottoms  of  clear 
rivers  by  hundreds  together,  and  they  will  live  and  breed  in  ponds.  They  are  very  fine 
and  numerous  in  the  Rivers  Thames,  Lea,  Meray,  Colne,  Kennet,  Avon,  and  also  in  the 
New  River.  The  London  fishmongers  keep  them  alive  for  several  weeks  in  leaden  or 
stone  tanks,  constantly  supplied  with  fresh  water.  In  Bath,  they  are  exposed  for  sale 
alive  in  tubs,  and  are  thus  to  be  had  in  perfeotion :  they  are  considered  as  very  easy  of 
digestion*  and  therefore  fit  for  invalids.    Of  the  genus  Cyprinus,  some  are  migratoiy, 
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inhabiting  both  thd  fresh  and  salt  waters,  while  others  remain  in  fresh  water  throoghont 
the  year. 

SvBsicT.  16. — The  Barbel  (Cyprinus  Barhus,  Linn.). 

2194.  Tkis  u  a  common  frUk-uxUer  JUh,  belonging  to  the  carp  family,  which  dedTes 
the  appellation  of  barhuMf  bearded,  from  the  upper  jaw  advancing  far  below  the  lower, 
and  in  having  four  appendant  barbis  at  its  month.  It  is  found  during  summer  in  the  rapid 
currents,  and  at  the  stony  bottoms  of  tide^  rivers,  retiring  at  the  approach  of  winter  to  the 
more  still  and  deeper  places.  Barbels  sometimes  grow  to  the  length  of  two  or  three  feet. 
They  are  ground,  or  bottom  fishes,  lurking  among  the  stones  and  under-banks,  and  are 
usually  found  when  moderate  floods  bring  down  small  animals,  as  snails,  leeches,  dec,  as 
food.  There  is  an  ancient  idea  that  the  flesh  of  the  barbel  is  unwholesome,  which  is, 
perhaps,  a  prejudice ;  but  it  is  not  of  a  very  good  flavour,  and  is  little  esteemed :  no 
doubt  when  the  fish  are  out  of  season  they  are,  like  most  other  fish  in  the  same  condi- 
tion, not  wholesome.  They  are  seldom  eaten  except  by  the  lowest  of  the  Jews.  They 
are  understood  to  be  very  voracious  and  indiscriminate  in  their  feeding ;  and  it  is  said 
that  the  roe  is  sometimes  violently  cathartic.  The  Thames,  from  Putney  upward,  pro- 
duces baibels  of  large  size  and  in  great  quantities ;  also  the  Lea  in  Essex ;  but  they  are 
chiefly  valued  as  afTording  sport  to  the  angler. 

SuBSBCT.  17. — 7^  Dace  (CyprinuM  Leuetscus,  Linn.). 
S195.  This  fish  is  of  the  carp  genus,  and  has  a  bright,  silvery  colour.  It  is  considered 
to  be  light,  nutritious  food,  though  full  of  bones,  and  is  caught  in  most  rivers  and  streams, 
but  does  not  thrive  in  ponds  or  still  waters.  These  fish  never  attain  a  great  size,  seldom 
weighing  a  pound.  Ttiey  are  cooked  in  the  same  manner  as  roach,  which  they  much 
resemble,  and  to  which  they  are  rather  superior,  though  not  so  plentiful.  They  are  gre- 
garious, swimming  in  shoals,  and  spawmng  in  June.  The  Graining  is  a  variety  of  the 
dace,  rather  more  slender. 

SuBSBOT.  18.-7^  Rudd  (Cyprtmw  ErytkropihalmMM,  Linn.). 

2196.  This  fish  is  very  oommon  in  the  Thames  and  other  rivers  of  England,  as  wen 
as  the  rivers  of  the  Continent.  It  may  be  often  purchased  in  Hungermrd  fish-mar- 
ket, but  is  sometimes  mistaken  for  roach,  to  which  it  is  inferior,  the  flesh  being  soft  and 
lull  of  bones.  It  seldom  attains  two  pounds*  weight  The  roach,  bream,  and  nidd  are 
much  alike. 

SvBsncT.  19. — The  Ckub{Cyprimu  Cephahu,  Linn.)- 

SI 97.  This  is  a  river  fish,  of  the  carp  genus,  somewhat  resembling  the  tench.  They 
are  very  common  in  England  and  Scotland,  and  deh'ght  in  deep  holes  in  ponds  and  canals, 
but  chiefly  in  clear  and  rapid  rivers.  When  full-grown,  they  are  from  twelve  to  fifteen 
inches  long,  and  in  weight  four  or  five  pounds.  When  quite  in  season,  and  only  two  or 
three  pounds,  they  greatly  resemble  carp,  and  are  usually  dressedin  the  same  manner ; 
but  they  are  not  very  palatable,  being  wateiy,  tasteless,  and  bony,  and  are  apt  to  eoqnire 
a  yellow  colour  in  boiling ;  they  are  therefore  held  in  little  esteem.  The  best  manner  of 
dressing  this  fish  is  to  stufiT  and  roast,  or  broil  it  with  the  scales  on,  when  it  is  pretty 
good.    It  affords  good  amusement  to  anglers  on  the  Thames. 

SvBSBCT.  W.—BuWm  Htadj  or  MUUr's  Thimh. 

SIM.  Tliit  ilngalarlj-fonBed  Itoh  ii  of  the  gudgeon  kind,  with  the  ecalee  ertrenelj  iman,  the  heed  luve 
and  flet^  and  the  nKmth  wide.  It  eeldom  esoMdi  five  or  eix  inehee  in  length,  end  ie  net  with  in  nhnoet  lu 
•hallow  linn,  ahwinding  in  the  New  River.    The  fish  ie  well  taated,  and  tame  vad  or  aalmoa  ooloar  on  boilinff . 

SuBBBCT.  21.— LoocA  (Oobitis  Bmrbatula). 

tin.  The  loach  is  a  totj  enaU  fish,  genenlljr  abmit  three  inehee  long,  haviag  a  roond  hodr  with  six  wmt* 
ties,  or  barbe,  at  ite  month.  It  is  not  mj  oommon,  bnt  is  found  in  snwll  brookaud  rindets.  u  ia  chieAf  need 
as  bait  fiir  flalung  large  eels  and  perch ;  bat  is  delioions  fried  in  batter,  or  with  eggs  and  crambs  of  bcead. 

SiTBSBCT.  22. — Tke  Bleak  {Cyprinus  AlburmUf  Linn.). 

2200.  This  is  of  the  carp  genus,  and  is  abundant  in  most  of  our  rivers,  particularly 
the  Thames  and  Lea.  It  is  in  little  esteem  for  the  table,  being  chiefly  taken  for  the  sake 
of  its  beautiful,  silvery  scales,  which  are  made  use  of  in  the  manufacture  of  artificial 
pearl ;  but  it  is  also  occasionally  substituted  for  the  anchovy,  though  it  has  not  the  same 
flavour.  Its  length  is  about  five  or  six  inches,  slender  in  shape,  colour  bright  silvery, 
with  the  back  olive-green.  Its  tail  is  forked,  and,  from  its  continual  motion,  it  has  been 
called  the  river  swallow ;  by  some  the  fresh-water  sprat. 

2201.  Stickleback. — ^This  very  small  fish,  which  is  generally  under  two  inches  in  length, 
is  a  frequent  inhabitant  of  rivers,  ponds,  and  marshes,  as  well  as  the  sea ;  it  receives  its 
name  from  the  sharp  spines  on  its  back.  It  is  sometimes  very  troublesome  in  fishponds 
when  it  gets  into  them,  being  extremely  pugnacious,  and  attacking  the  larger  fish.  In 
the  fens  of  Lincolnshire  they  are  in  such  quantities  as  to  be  taken  out  in  cart  loads,  and 
are  employed  to  manure  the  fields. 

SuBSBCT.  23. — Tke  eommtm  Eel  {Murmna  AnguiUa,  linn.). 
S20S.  This  fish  is  migratory,  and  inhabits  both  salt  and  fresh  vrater ;  it  is,  aooordingly/ 
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tdwn  in  riven,  iakea,  and  ponds*  as  also  io  the  sea.  In  ita  form  it  makes  a  near  ap« 
proaoh  to  the  reptiies*  haviog  no  fins  except  the  poctoral.  In  the  water,  no  fish  is  more 
vivacious,  and,  as  it  cUngs  to  life  very  tenaciously  when  out  of  the  water,  it  may  be  kept 
aUve  for  several  days  in  wet  aand.  It  is,  however,  very  sensible  of  cold,  and,  to  avoid 
this,  it  buries  itself  under  the  mud  in  the  winter.  There  are  no  eels  in  the  arctic  regions, 
and  none  in  Siberia. 

In  some  parts  of  Europe  the  eel  fishery  is  of  surprising  magnitude.  Dr.  Black  says 
that  in  some  places  near  the  month  of  the  Baltic  so  great  a  quantity  is  taken  that  they 
are  salted  for  exportation,  and  conveyed  by  wagons  into  Saxony,  Silesia,  dec.  Two 
thousand  have  bCMsn  taken  in  Jutland  by  a  single  sweep  of  the  net,  and  in  the  River 
Garonne  sixty  thousand  have  been  caught  in  a  day  by  a  single  net.  Ponds  are  some- 
times appropriated  in  England  to  the  raising  of  eels ;  and  large  quantities  are  caught  in 
the  Thames  and  other  British  rivers. 

8S03.  The  canaumpiioH  of  eel*  m  pur  large  eUiet  is  conaiierabU.  The  London  market  is 
principally  supplied  from  HoUand,  by  Dutch  fishermen.  Mr.  Yarrell  observes,  *' There 
are  two  companies  in  Holland,  having  five  vessels  each ;  their  vessels  are  built  with  a 
capacious  well,  in  which  large  quantities  of  eels  are  preserved  alive  till  wanted.''  One  or 
more  of  these  vessels  may  be  constantly  seen  lying  oflT  Billingsgate ;  the  others  go  to 
Holland  for  fresh  supplies,  each  bringing  a  cargo  of  16,000  to  20,000  pounds  weight  of 
live  eels,  for  which  the  Dnteh  merchant  pays  a  duty  of  la/.  per  cargo  for  his  pemus* 
sion  toseU. 

3204.  Aa  an  ariieU  of  foody  eels  are  extremely  rich  and  nutritious ;  but  on  account  of 
the  large  quantity  of  oil  which  they  contain,  they  are  apt  to  occasion  derangements  of 
the  dilative  function,  and  require  aa  a  corrective  to  be  eaten  with  vinegar,  or  some 
other  condiment.  Their  use  in  pies  is  well  known.  They  are  also  eaten  fried,  stewed, 
and  plain  boiled. 

2205.  Tkert  ore  tcscroZ  varUtUa  of  the  freek^waier  eel.  The  true  eilver  eel,  so  called 
firom  the  bright  colour  of  its  belly,  is  caught  in  the  Thames,  and  is  superior  to  most 
others.  ThMC  taken  in  running  water  are  preferable  to  what  are  taken  in  ponds ;  the 
latter  often  have  a  rank,  muddy  flavour.  The  Dutch  eeU  sold  at  Bifiingsgate  are  of  this 
kind.  The  aand  eel  is  a  small  fish  of  a  delicate  flavour,  found  buried  six  or  eight  inches 
in  the  sand  left  dry  at  low  water. 

2206.  The  body  of  the  eel  is  covered  with  a  slimy  mucous  substance,  which  makes 
them  very  slippery,  and  difilcolt  to  hold  in  the  hand,  whence  the  well-known  saying.  It 
is  a  common  notion  that  eela  have  no  scales ;  but  that  is  an  error ;  they  have  scales, 
which  are  easily  seen  when  they  are  wiped  and  dried,  particulariy  if  a  magniQring  glass 
be  used. 

2207.  The  cruelty  of  skinning  eeU  alive  may  he  avoided  by  first  cutting  ofif  the  head, 
which  destroys  the  sensibility.  The  Mrrithiog  motions  which  they  then  exhibit  in  being 
skinned  are  thought  not  to  be  owing  to  their  being  sensible  of  pain,  but  merely  to  what 
is  termed  irritability,  which  doea  not  cease  imuMdiately  on  the  death  of  the  animal. 
Eels  have  this  peculiar  property,  that  they  are  never  out  of  season,  though  they  are 
best  in  the  summer  months. 

2206.  Xr  w  a  eurioue  fact  in  naiund  hkatary  that  ike  matmer  tm  which  eels  hreed  is  yet  u^ 
wroblem,  not  confUtdy  solved.  It  has  been  generally  said  that  they  are  viviparous ;  but 
Sir  H.  Davy  observes,  in  his  "  Salmonia,"  **  No  fiicts  are  produced  in  proof  of  the  asser- 
tion. It  is  certain,"  he  says,  **  that  shoals  of  very  small  eels  are  seen  in  the  spring, 
making  their  way  from  the  sea  to  the  rivers ;  and  that  in  the  autumn  great  numbers  are 
known  to  descend  from  the  rivers  to  the  sea.  They  even  asoend  tlie  rivers  over  wet 
mossy  rocks.  In  fresh  water  they  fatten  and  grow  large.*'  The  opinion  of  this  acute 
observer  was,  (hat  eela  are  oviparous,  and  deposite  their  ova  in  parts  of  the  sea  where 
they  may  remain  warm  in  the  winter,  and  that  the  young  ascend  rivers  in  search  of  food. 
-  9^100.  EHs  were  considered  by  the  ancient  Romans  as  one  of  the  most  luxurious  arti- 
cles of  the  taUe.  They  were  kept  alive  in  reservoirs,  and  occasionally  tamed  to  such  a 
degree  as  to  come  at  the  aignal  of  their  master,  in  order  to  receive  their  food. 

2210.  The  Eel  Pout,  or  Burbot^  is  a  fish  much  resembling  the  eel,  and  ia  found  buried 
among  loose  sands,  weeds,  die.,  in  the  Rivers  Severn,  Trent,  and  Mersey.  They  are 
aweet  and  nutritious :  in  length,  from  twelve  to  twenty  inches. 

SuBSBCT.  24. — The  Minnow  {Cyprinus  Forinus,  Linn.). 

Itll.  This  ia  a  rerf  tmall  ibhjinhftbitiiif  xiren,  ud  teoolu,  and  canak,  and  chieflj  knofwn  as  affording 
amusement  to  JnTeaile  anglen.  Thej  are  of  food  flavour,  and  when  a  sufficient  number  can  be  procured  by 
a  easting  net,  make  an  excellent  fry,  somewhat  like  white  bait,  bnt  rsther  Insdons  and  daying.    In  Walton^ 


time,  a  dish  oalled  minnow  taasiea  was  made  from  them,  now  oat  of  use.  They  were  ratted,  well  washed  in 
ialt  and  water,  and  after  their  heads  and  tails  were  cnt  off  they  were  put  with  yolks  of  eggs,  well  beat  with 
cowslips  and  (nimrose  flowers,  and  a  little  tansy  shred  small,  snd  fried  in  butter ;  the  saaos  being  butter,  Tin* 
•gar,  or  verjuioe  and  sngar. 

SiCT.   IV. — 8HKLL-ri8R. 

2212.  Under  this  popular  term  we  comprehend  the  two  divisions  o{  crustaeeous  animals^ 
as  lobsters,  crabs,  shrimps,  dec.,  which  have  shelly  coverings  with  feet ;  and  moUuscoua 
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r,  or  moUasce,  as  oysteiB,  oocUes,  periwiokles,  4w.  These  ere  now  eepanled 
by  naturalists  from  the  class  of  fishes ;  thej  are  in  immense  Tariety ;  many  are  twed 
as  food,  but  some  of  the  naked  molhiscs,  or  those  without  shells,  are  potsonoos.  Ar- 
ranged under  the  genus  cancer  there  is  an  immense  number  of  erastacea  in  diflereal 
parts  of  the  worid,  but  only  a  few  species  are  found  on  the  British  shores. 

SmisBCT.  l-^Lobtier  {Cmtutr  O^mmtunut  linn.)- 

2313.  7^  eommon  ioh§ur  frequents  all  the  northern  seas  of  Europe.  They  are  fooad 
on  the  rocky  coasts  of  England  and  Scotland,  but  chiefly  where  there  is  a  depth  of  water. 
Vast  quantities  are  brou^t  to  London  from  the  ncxtbeni  parts  of  Scotland,  and  pw- 
ticnlariy  from  the  Orkney  Islands,  in  smacks  that  have  wells  for  keeping  them  alive. 
They  are  still  more  abundant  on  the  coast  of  Norway,  from  which  the  melropoUs  Is 
well  supplied  at  most  seasons  of  the  year.  A  recent  traTeller  in  Norway  saw  an  export 
of  46,000  lobsters  shipped  for  London  within  three  months  from  one  place ;  and  a  regu- 
lar **  English  lobster  company"  has  agenta  aetiTely  employed  all  along  the  coast  Oco»- 
sionally,  though  rarely,  lobsters  are  taken  by  the  hand,  or  nther  by  a  hook,  from  under 
hollow  stones,  at  low  water,  but  by  far  the  greatest  quantity  are  caught  in  a  kind  of 
trap  formed  of  twigs  and  baited  with  garbage ;  these  are  iastened  by  a  cord  and  sank  into 
the  sea,  and  their  place  mailced  by  a  buoy. 

Lobstera  are  highly  prolific ;  1S,400  ova  or  eggs  have  been  counted  under  the  tail  of 
one  female,  besides  that  which  remained  in  the  ^y  unprotruded.  The  eggs  are  depos- 
ited in  the  sand,  where  they  are  hatched. 

They  change  their  ahells  annually.  Previoosly  to  putting  off  tfieir  old  one,  they 
appear  sickly,  languid,  and  restless ;  and  they  acquire  a  new  coat  in  a  few  days  after 
casting  off  the  former  one.  During  the  time  that  they  are  thus  defenceless  they  oedc 
very  retired  places,  for  fear  of  being  attacked  and  devoured  by  such  of  their  brethren  as 
are  not  in  that  weak  condition.  The  new  shell  is  membranous  at  first,  but  hardens  by 
degrees,  and  they  grow  in  siae  while  the  shell  is  in  this  soft  state.  The  circumstance 
of  lobstera  throwing  off  their  great  claws  volnntarily  is  very  surprising,  but  sufficienUj 
authenticated.  If  taken  or  entangled  by  the  great  claw,  they  will  sometimes  part  with 
it  by  a  sadden  jerk,  and  thus  eflect  their  escape.  Pennant  says  that  when  irritated,  as 
when  it  thundere,  or  when  great  guns  are  fired,  they  will  lose  their  daws.  And  scarce- 
ly less  extraordinary  is  the  reproduction  of  these  members,  which  grow  again  in  the  courae 
of  a  few  weeks  after  the  mischance  has  happened ;  but  the  new  claws  are  not  quite  so 
large  as  the  former  ones.  In  the  water  they  can  ran  nimbly  upon  their  legs  or  small 
claws,  and,  if  alarmed,  can  spring  tail  foremost  to  the  sorprising  distance  of  thirty  feet, 
and  as  swift  as  a  bird  can  fly.  They  are  extremely  voracious,  feeding  upon  aiiy  kind 
of  dead  fish,  and  sometimes  on  sea-weed. 

3214.  Lobstera  are  certaifdy  imln/tve,  iui  not  so  mscA  ooao  ia  eommoniy  oupnooed ;  they 
are  not  very  easily  digestible,  and  therefore  require  oondiments,  of  whicn  the  most 
proper  are  those  osually  made  use  of,  vinegar  and  pepper.  On  certain  constitutions 
they  have  sometimes  pernicious  elfects,  and  are  known  to  have  occasioned  eruptions 
on  the  skin,  snd  other  distressing  symptoms  of  derangement.  Great  care  should  be 
taken  that  they  be  in  good  condition,  and  absolutely  fresh.  When  stale  they  are  un- 
doubtedly unwholesome  in  a  very  considerable  degree.  The  fishmongere  in  London 
generally  underlioil  them,  with  a  view  to  their  keeping,  in  which  case  they  are  extreme- 
ly indigestible.  According  to  Dr.  Kitchener,  they  come  into  season  about  April,  and 
continue  plentiful  till  the  oyster  season  returns  in  the  autumn. 

2315.  Lobotero  brought  oixoefnrm  the  northern  extremity  of  the  island  in  smoeks  with  weiU 
for  the  purpose  are  often  much  wasted  on  their  journey ;  their  weight,  therefore,  is  one 
proof  of  their  goodness :  but  to  ensure  their  being  fresh,  it  is  best  always  to  buy  them 
alive,  and  to  boil  them  at  home. 

8216.  The  ova  or  eggrSf  eaUed  hjf  the  cook  berries,  and  sometimes  the  eoro/,  appear  under 
the  tail  of  the  hen  or  female  lobster  only,  and  are  black  when  raw,  becoming  in  succes- 
sion nearly  aa  large  as  elder-berries  before  they  are  all  depoaiied ;  the  lobster  continues 
depositing  them  as  long  as  any  remain  in  the  body ;  when  boiled,  they  are  of  a  beauti- 
ftil  red  colour. 

It  is  a  common  mistake  to  suppose  that  a  berried  lobster  is  always  in  perfection  for  the 
table.  When  the  berries  are  large  and  brownish,  the  lobster  will  be  found  exhausted, 
watery,  and  poor.  The  male  lobstera  are  preferred  for  eating,  particularly  during  the 
winter :  it  is  distinguished  fVom  the  female,  not  only  by  its  want  of  the  eggs  under  the 
tail,  but  by  a  narrower  back  part  to  the  tail,  with  a  strong  spine  upon  the  centre  of  eaoh 
of  the  transverse  processes  underneath  it,  which  supports  its  four  middle  plates ;  the  two 
uppermost  fins  within  his  tail  being  stiff  and  hard,  while  those  of  the  female  are  soft, 
and  her  tail  broader.  The  female  is  best  for  sauce,  on  account  of  her  eggs.  The  bag 
in  the  body  of  the  lobster,  called  the  "  old  lady  in  her  arm-chair,"  containing  the  bony 
teeth,  is  the  stomach,  and  is  not  fit  to  be  eaten. 

In  choosing  lobsters  that  are  boiUd,  select  those  that  are  of  a  middling  sice,  and  heavi- 
est for  their  bulk :  to  know  if  they  are  fresh,  try  if  the  tail  has  a  springiness  and  wiU 
flap  back  again  when  raised  up. 
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9S17.  The  common  cm  eraui/Uk  (Ctmctr  palimmnu)  is  siniiltr  in  its  ffeoeral  properties 
to  the  lobster,  but  is  less  esteemed. 

SuBBScT.  J. — The  Crab  {Cancer  Pagurus^  Linn.). 

3218.  The  crab  inhabits  mo»t  of  the  rocky  shores  of  England,  and  is  taken  in  the  same 
way  as  the  lobster.  It  is  in  the  highest  perfection  for  the  table  about  Christmas.  The 
same  obsenrations  which  were  made  with  respect  to  the  nutritive  and  other  qualities 
of  the  lobster  applj  to  this  crustaceous  animal.  Besides  the  cancer  pagurus,  the  crab, 
which  grows  to  a  large  size,  and  which  is  the  only  one  brought  to  the  table,  is  called,  in 
Scotland,  a  parten;  there  is  another  much  smaller,  and  without  hairs  {Cancer  mances), 
more  frequent  about  the  shore ;  but  this  is  a  very  poor,  watery  animal,  of  a  greenish 
colour,  and  eaten  only  by  the  more  indigent  classes  of  people. 

Crabs  are  found  under  large  stones  at  low  water,  and  are  taken  with  a  long  stick 
having  a  hook  at  the  end.  But,  on  a  larger  scale,  they  are  caught  on  the  coasts  of  Eng- 
land and  Scotland,  in  water  from  three  to  five  fathoms  deep,  by  sinking  wicker  traps 
containing  bait,  consisting  of  heads  and  entrails  of  fish.  Many  are  brought  from  Nor- 
way. The  male  crab  has  the  claws  larger  than  the  female,  and  is  therefore  of  greater 
value.  The  female  has  the  apron  large,  broad,  and  easily  opened ;  that  of  tiie  male  is 
much  smaller  and  narrower. 

The  best  crabs  have  a  considerable  roughness  on  their  claws ;  those  with  smooth 
shells  are  not  so  good.  The  crab  is  peculiarly  tenacious  of  life,  and  is  capable  of  exert- 
ing a  considerable  degree  of  muscular  power  after  it  has  been  removed  two  days  from 
its  natural  element.  It  is  often  alive  and  fit  for  the  table  when,  to  all  appearance,  it 
seems  to  be  dead.  If  any.spark  of  life  remain,  it  will  be  exhibited  by  the  creature*s  ex- 
ertions to  keep  the  apron  closed  with  its  claws. 

Crabs,  as  well  as  lobsters,  are  apt  to  throw  ofi*  their  claws  on  the  stimulus  of  any  sud- 
den fright  or  pain,  and  therefore  it  is  the  practice,  though  a  cruel  one,  in  boiling  them, 
to  put  them  into  cold  water,  by  which  they  die  gradually  as  the  heat  increases. 

Crabs  are  in  season  all  the  year,  except  the  months  of  May,  June,  and  July ;  and  a 
few  may  be  had  good  at  any  time  of  the  year. 

Our  English  crabs  are  entirely  marine )  but  in  other  countries  there  are  also  fresh- 
water species ;  and  in  tropical  climates  land  crabs  are  plentiful.  The  land  crab  of  the 
West  Indies  {Cancer  ruricola)  lives  in  the  mountains,  and  inhabits  clifts  in  the  rocks,  hol- 
low stumps  of  trees,  and  holes  which  they  dig  in  the  ground.  Once  a  year  they  march 
down  in  a  body  to  the  sea  side  for  the  purpose  of  depositing  their  spawn  in  the  sea,  and, 
having  accomplished  this  object,  they  imry  themselves  in  holes  in  the  ground,  and  cast 
their  shells.  They  are  often  found  in  this  condition,  and  in  a  fattened  state,  and  are 
then  highly  prized  as  a  wholesome  and  delicious  food.  There  are  two  varieties  of  the 
land  crab  in  Jamaica,  one  white,  and  the  other  black.  The  black  crab  is  found  abun- 
dantly in  the  eastern  and  northern  marshes  of  the  island  during  particular  periods  of  the 
year ;  it  is  of  the  blackness  of  the  lobster,  and  of  a  very  light  and  handsome  shape,  as 
compared  with  any  other  species ;  it  is  very  active  upon  its  legs,  and  runs  fast.  The 
white  land  crab  is  very  abundant  in  the  low  districts  of  the  south  side  of  the  island :  it 
is  not  so  active  in  its  movements  as  the  black. 

SvBsscT.  8. — T%e  Shrtmp  {Cancer  Crangon,  Linn.)- 
SSI 9.  This  lively  little  animal  inhabits  most  sandy  shores  in  Europe.  It  is  too  well 
known  to  the  cook  to  require  any  description.  As  they  are  sold  in  London,  they  have 
almost  always  a  great  quantity  of  salt  to  make  them  keep,  which  overpowers  their  deli- 
cate and  fine  flavour.  The  Isle  of  Wight  is  famous  for  shrimps,  where  they  are  potted ; 
but  those  prepared  for  London  are  generally  too  mneh  salted. 

SSSO.  The  Prawn  {Cancer  squilUif  Linn.)  is  Tery  analagooB  to  the  shrimp,  but  larger, 
finer,  and  less  oommon. 

SuBSBCT.  4. — The  Oyster. 

2231.  Oysters  are  almost  universaiiy  distributed  near  the  shores  in  all  latitudes,  and 
abound  on  the  coasts  of  Britain  and  France,,  where  they  form  a  very  important  article 
of  food.  There  are  a  great  many  species  of  oysters  in  other  countries,  but  all  those  on 
our  shores  that  go  by  the  name  of  the  oommon  oyster  belong  to  one  species,  the  Osirea 
ediUis  of  Linn«us. 

The  nenrotts  system  of  the  animal  is  limited  to  the  faculties  of  sense  and  touch,  no 
especial  organs  for  seeing  having  been  yet  discovered.  Eaeh  oyster  is  perfect  of  itself, 
that  is,  cspable  individually  of  reproducing  its  kind. 

3332.  In  the  breeding  eeastm,  which  is  in  May,  June,  and  July,  the  ovary  is  filled  with 
a  milky  fluid,  which  contains  a  greet  number  of  ova,  or  eggs,  of  a  whitish  colour.  Oysters 
are  extremely  prolific,  and  the  young  ones  in  the  ova  may  be  seen  by  the  microscope 
floating  in  a  viscid  liquid.  In  May  or  June  the  young  have  reached  their  full  size,  leare 
the  ovaries,  and  are  then  called  by  the  fishermen  spawn  or  spat. 

Oysters  adhere  not  only  to  rocks,  but  to  any  solid  bodies  that  their  spawn  may  li^t 
Upon  when  cast,  as  small  stones,  wood,  sea-plants,  old  oysters,  or  other  shells,  and  a 
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thousand  things  which  are  found  at  times  with  oysters  growing  in  them.  The  8|mwii 
appears  at  first  as  a  Tiscid  matter,  and  is  in  great  ahundanoe ;  but  roach  of  it  is  destroyed 
by  fish  and  crabs.  The  material  at  the  bottom  of  the  sea,  to  which  the  spawn  adheres, 
is  called  by  the  fishermen  cuUch ;  and  they  are  careful  not  to  destroy  it.  Places  that 
abound  with  sea- weeds  or  mud  are  not  favourable  to  the  propagation  of  oysters.  It  is 
conjectured  that  in  twenty-four  hours  the  spat  begins  to  have  a  shell. 

If  an  oyster  happens  to  be  cast  on  shore,  it  soon  dies ;  but  if  deposited  in  places  which 
are  flooded  at  high  water,  they  will  keep  their  shells  closed  when  it  ebbs,  and  Uius  pre- 
serve their  existence.  When  oysters  are  recently  taken  up  from  places  that  are  never 
left  dry  by  the  sea,  they  open  their  sbeH,  lose  their  water,  and  die  in  a  few  days ;  bot 
kept  in  reservoirs  in  which  they  are  left  occasionally  by  the  sea,  exposed  to  the  rays  of 
the  sun,  or  to  severe  cold,  or  when  they  are  disturbed  in  their  beds,  they  accjoire  the  habit 
of  keeping  the  shell  close  when  they  are  uncovered  with  water,  and  exist  without  in- 
jury for  a  long  time. 

3223.  OysterSf  being  fixed  to  the  rock,  or  some  solid  body,  are  usudUy  supposed  to  have  no 
power  whatever  of  locomotion ;  nsverthdess,  it  is  said  that  they  do  possess  this  in  a  small 
degreCf  by  means  of  an  organ  called  the  foot,  which,  is  composed  of  various  layers  Of 
fibres,  that  by  their  contraction  bestow  on  it  the  power  of  motion.  A  very  strong 
muscle,  which  is  always  cut  across  when  the  oyster  is  opened  with  the  knife,  named 
the  adductor  muscle,  is  attached  to  the  interior  opposite  sides  of  the  valves  or  shells ; 
when  this  muscle  is  in  a  state  of  contraction,  the  shells  are  kept  closed,  and  when  the 
muscle  relaxes,  the  shells  open.  When  the  animal  dies,  this  muscle,  of  course,  loses  its 
power,  and  the  shell  gapes. 

The  oyster  has  many  enemies  which  prey  upon  it,  notwithstanding  its  shelly  defence : 
the  asteria,  or  sea  star,  cUsps  its  arms  or  rays  round  the  shell,  and  forces  it  open :  crabs 
and  lobsters  are  also  destructive  to  a  bed  of  oysters. 

2224.  Oyster  shells  are  composed  of  carbonate  of  lime,  cemented  by  animal  matter  of  an 
albuminous  nature :  in  some  places  they  are  burned  for  lime.  A  century  ago  they  were 
employed  medicinally  calcined,  though  they  are  now  considered  as  no  way  d^rent 
from  any  other  carbonate  of  lime. 

2226.  The  oyster  fishery  is  so  important  in  Britain  that  it  is  regulated  by  the  Admiralty 
Court.  In  the  month  of  May,  the  fishennen  have  liberty  to  take  every  kind  of  oyster, 
whatever  be  their  size.  When  they  have  collected  them,  they  gently  raise  with  a  knife 
the  small  brood  from  the  cultch,  and  then  they  throw  the  latter  in  again,  to  preserve  the 
ground  for  the  future,  unless  they  have  so  much  spat  thai  they  cannot  be  severed  from 
the  cultch,  in  which  case  they  are  permitted  to  take  the  stone  or  shells  which  the  spat  is 
upon,  one  shell  having  often  twenty  spats.  The  spat  is  then  carried  to  creeks  of  the  sea, 
where  the  water  is  still,  and  thrown  there  in  order  that  they  may  grow  large  and  fat,  and 
that  they  may  be  easily  obtained  when  wanted.  In  eighteen  months  they  are  grown  suffi- 
ciently to  be  brought  to  market,  but  are  not  in  perfection  till  about  two  or  three  years. 
The  oysters  are  sick  after  they  have  cast  their  spawn  in  May,  and  they  are  then  unfit  for 
food;  in  June  and  July  they  begin  to  mend,  and  in  the  beginning  of  August  they  are 
recovered :  on  the  fourth  of  that  month  they  are  permitted  to  be  brought  to  the  London 
market.  All  the  winter  they  continue  to  be  taken,  and  the  oyster  season  terminates  on 
the  I2thofMay. 

2226.  7^  oysters  fattened  in  artificial  beds  ard  young,  and  generally  reckoned  the  most 
delicate ;  but  some  persons  prefer  those  that  grow  upon  their  native  rocks,  as  having  a 
higher  flavour.  Although  oysters  are  among  the  natural  productions  of  our  coasts,  yet 
this  source  is  not  entirely  depended  upon ;  but  young  oysters,  of  a  size  not  exceeding  a 
penny-piece,  are  obtained  firom  various  parts,  and  carefully  planted  in  the  artificial  beds. 
The  method  of  forming  these  artificial  oyster-beds  was  known  to  the  ancient  Romans, 
who  were  exceedingly  fond  of  this  fish.  The  beds  are  mentioned  by  Pliny  as  the  inven- 
tion of  one  Sergius  Orata.  It  is  not  a  little  remarkable  that  the  finest  oysters  eaten  in 
ancient  Rome  were  fed  in  the  channel  which  then  separated  the  Isle  of  Thanet  from  Eng- 
land,  and  which  has  since  then  been  filled  up,  and  is  now  converted  into  meadows.  It 
is  extremely  probable  that  the  oostom  of  forming  oyster  beds  has  been  continued  on  onr 
coasts  ever  since.  Oystere  have  been  reared  in  beds,  ever  since  the  times  of  the  Ro- 
mans, in  the  Lake  Facino,  on  the  coast  of  Baia  near  Naples,  as  described  by  Count 
Lasteyrie ;  this  lake  communicates  with  the  sea  by  a  narrow  passage ;  along  the  margin 
of  the  lake  are  traced  cireles  of  reeds,  with  their  summits  above  the  water ;  the  spawn 
of  the  ojTster  attaches  itself  to  these  reeds,  and  grows  there  till  of  an  edible  size :  the 
reeds  are  pulled  up  and  examined,  and  the  full-grown  oysten  are  removed,  and  put  into 
the  reserve  till  wanted  :  the  small-sized  and  spawn  are,  with  the  reeds,  put  back  again. 
It  requires  two  yeara  before  the  oysters  come  to  their  full  size. 

2227.  The  means  adopted  for  fattening  oysters,  when  transplanted,  is  one  of  the  chief 
causes  of  their  excellence.  Nearly  all  the  oysters  brought  to  London  have  been  so  im- 
proved. The  breeding-plaoes  are  generally  held  on  leases  by  a  copartnery,  consisting 
of  a  considerable  number  of  individuals ;  and  disputes  often  occur  between  the  leMees 
of  an  oyater-bed  and  the  fishermen.    In  some  places,  the  latter  contend  that  unAdr 
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modet  of  dredging  are  prtotieed ;  and  also  that  from  thoae  parta  of  the  eoaat  where  no 
peculiar  rights  exist,  the  brood  is  carried  away  and  planted  in  the  beds,  which  are  pro- 
tected by  law,  thus  making  the  weaker  party  contribute  to  the  aoocess  of  those  who  are 
already  in  possession  of  many  important  advantagea. 

It  is  certain,  howeyer,  that  the  protected  beds  are  a  much  more  prodoctiTe  source  of 
profit,  both  to  the  dredgers  and  to  the  public,  tban  those  which,  from  ▼arious  causes,  are 
left  at  the  mercy  of  iwrttes  who  are  not  locally  interested  in  their  presenration.  In 
Enghind,  the  oysters  from  the  beds  at  Milton,  in  Kent,  forty  miles  Arom  London,  are  in 
high  repute,  as  the  whiteM  and  most  delicate,  and  are  consumed  in  eTeiy  part  of  Eng- 
land under  the  title  of  **  native  oysters."  The  native  oysters  are  properly  those  that 
are  bom  and  bred  in  this  country ;  and  the  Milton  natives  are  mostly  spat  in  the  Bum- 
ham  and  Mersey  Rivers,  and  idaced  in  the  Milton  beds :  they  do  not  come  into  their 
finest  condition  till  near  four  years  old.  The  beds  at  Colchester,  Pyfleet,  MiUbrd,  Mai- 
den, Feversham,  Qoeensborough,  Rochester,  and  those  in  the  Swale  and  Medway,  are 
abo  highly  esteemed,  and  help  to  supply  the  London  market.  The  common  or  Col- 
chester oysters  come  in  the  6th  of  August ;  but  the  native  Miltons  do  not  come  in  tiH 
the  beginning  of  October,  and  are  in  createst  perfection  near  Christmas.  There  are 
also  beds  in  Jersey  and  on  the  coast  of  Wales,  which  produce  large  quantitiea  of  oysters, 
some  of  which  are  brought  to  London. 

On  the  Scotch  coast  oysters  are  less  numerous  than  on  the  English,  and  they  are  not 
so  frequently  reared  in  beds ;  but  the  beds  in  the  Firth  of  Forth  and  in  Mnsselborough 
Bay,  taken  near  the  salt-pens,  yield  oystgrs  of  good  flavour  and  of  a  large  size.  The 
Garlingford  oyster,  on  the  coast  of  the  county  of  Louth  in  Ireland,  are  said  to  be  of  very 
superior  flavour.  Oysters  from  Brittany  have  been  long  famous,  particularly  those  from 
Caucalle,  near  St.  Malo ;  but  those  brought  from  Mercunes  in  Saintonge  are  in  the  highest 
estimation  with  the  French.  The  green  oysters  eaten  in  Paris  are  brought  from  Dieppe. 
In  tropical  regions  the  common  oyster  is  found  attached  to  trees  that  grow  on  the  edge 
of  the  sea,  as  the  mangrove ;  and  though  this  has  been  often  thought  fhbulous,  it  is  per- 
fectly trae.  Many  of  the  branches  of  these  trees  grow  under  water,  and  are  covered 
with  oysters.  Instead  of  taking  off  the  oysters,  the  branches  are  sometimes  cot  off 
with  the  fish  upon  them,  carri^  home  in  baskets,  and  placed  upon  the  table  in  that 
state. 

2328.  Oysters  are  now  most  generally  eaten  raw,  and  in  this  state  they  are  every  way  pref" 
erable.  When  cooked,  thev  are  deprived  of  their  salt  water,  which  promotes  their  di- 
gestion, and  they  likewise  lose  much  of  their  nutritive  mucilaginous  matter,  their  albu- 
men becoming  hard.  When  good,  they  are  allowed  to  be,  in  general,  highly  nutritious ; 
and  with  most  persons  they  constitute  an  extremely  light  food ;  but  with  weak  stom- 
achs they  are  cold,  and  require  the  addition  of  some  stimulant ;  pepper  is  the  best. 

2220.  Oysters  which  have  been  fattened  in  artificial  beds  sometimes  acquire  a  green 
tinge ;  and  it  has  been  supposed  that  this  colour  is  occasioned  by  their  having  grown 
upon  rocks  impregnated  with  copper,  and  that  such  qysters,  consequently,  have  a  poi- 
sonous quality.  As  this  is  a  popokir  error,  it  is  proper  to  set  the  matter  right.  The 
green  tinge  is  not  owing  in  any  instance  to  copper,  but  is  derived,  according  to  some, 
from  the  oysters  feeding  upon  the  minute  plants,  called  conferve,  that  grow  abundantly 
in  those  places  where  the  water  is  shallow  and  the  sun  has  great  power ;  the  green 
colour  IB  thought  to  be  owing  to  a  peculiar  state  of  the  bile.  Oysters  may  be  made 
green  in  such  places  in  three  or  four  days.  When  persons  have  been  made  ill  from 
eating  such  oysters,  they  would,  in  all  probability,  have  experienced  the  same  effecta 
from  eating  an  equal  quantity  of  any  others.  There  are  no  rocks  whatever  containing 
eopper  in  the  places  where  our  oysters  are  taken,  nor  can  the  slightest  trace  of  coppei 
be  detected  in  them  by  chemi<»l  tests.  The  popiilar  notion  that  oyaters  possess  aphro- 
disiac properties  appears  to  have  no  foundation. 

2230.  Like  aUfish^  they  aretmiof  season  at  spawning  time ;  and  hence  the  origin  of  the 
old  saying  that  •*  an  oyster  is  never  good  except  when  there  is  an  R  in  the  month  ;**  but 
this  supposes  that  they  are  not  to  be  eaten  in  August,  and  some  are  of  opinion  that  thev 
are  not  thoroughly  fit  till  the  beginning  of  September.  During  the  period  from  the  12th 
of  May  to  the  4th  of  August  they  are  prohibited  being  taken  or  sold,  in  consequence  of 
their  being  considered  as  onwboleeome,  the  clerk  of  Billingsgate  being  empowered  to 
aeiie  and  destroy  all  that  are  there  ollhred  for  sale  within  the  jurisdiction  of  the  lord 
mayor.  The  magistrates  of  Rochester  and  Milton,  however,  not  being  empowered  to 
proceed  against  the  offenders,  an  illicit  trade  is  carried  on  there. 

2281.  During  the  season^  the  eonsumpHom  of  owsiers  in  London  is  immense,  and  no  ar- 
ticle of  diet  is  more  generally  used  by  every  class.  The  number  of  dealers  is  propor- 
tionably  large,  the  poorest  streets  not  being  without  one  or  two,  generally  supplied,  at 
least,  with  the  kirge  but  less  delicately  flavoured  oyster. 

They  are  kept  alive  for  consumption  for  several  days,  or  a  week,  in  tubs  oontainrog 
water  in  which  a  quantity  of  salt  is  dissolved,  with  a  little  oatmeal  added,  for  the  oystera 
to  feed  upon,  and  thus  be  in  condition.  They  are  sent  into  the  country,  packed  close  in 
small  barrels  at  the  beds.    Frequently  what  is  sold  as  barrelled  oysten  are  merely  th0 
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smallest  natives,  selected  from  the  stock  and  pot  into  the  tnb  when  ordered ;  and,  in- 
stead of  being  of  superior  quality,  they  are  sometimes  very  inferior.  At  Billingsgate 
they  are  sold  out  of  boats  which  lie  alongside  the  market,  in  quantities  not  under  one 
peck ;  and  at  the  opening  of  the  season  the  line  of  dealers  extends  all  along  Thames- 
street  and  over  London  Bridge.  Many  are  exported  to  Holland,  Germany,  and  other 
parts  of  the  Continent. 

SuBisoT.  &— 7A«  Sctdhp  {Ottna  Maxima,  linn.). 

8S38.  The  pheU  of  this  fish  is  well  known  as  that  which  was  formerly  worn  oo  tbm 
hat  or  coat  by  the  pilgrims,  as  a  mark  that  they  had  eroesed  the  sea  for  the  parpoae  of 
paying  their  devotions  in  the  Holy  Land ;  and  in  oomoaenoiatioD  of  this  it  is  still  pro- 
served  in  the  arms  of  many  families.  It  is  a  pecten  in  the  eystem  of  Lamarck,  and  is  a 
very  elegant  shell,  of  a  greU  variety  of  ookrars,  aoquiriag  the  siie  of  five  or  six  inches 
across.  It  lies  at  the  bottom  of  deep  water,  in  beds,  from  which  they  are  dredged  np. 
The  fish  is  very  palatable,  thoogh  or  a  peculiar  flavour,  and  seldom  eaten  but  in  ttie  fish- 
ing towns.    It  is  boiled,  roasted,  or  baked,  or  pickled  in  vinegar. 

SuBSBCT.  6.— The  Muscle  {MytiUu  Edulis,  Linn.). 
2333.  The  mueeU  is  fmmi  adhering  to  rocks  by  a  strong  silky  beard,  Ireqoently  in 
Bach  quantities  as  completely  to  cover  then.  Since  many  persons  who  have  eaten 
ffiOBcles  have  suffered  severely,  these  fish  are  generally  supposed  to  be  oocasionally 
poisonous.  The  cause  of  this  does  not  appear  to  have  been  sufficiently  asoertaineo. 
Some  pretend  to  take  out  the  part  which  th^  suppose  to  be  deleterious,  namely,  a  dark 
substance,  and,  in  fact,  the  heart,  which  is  perfectly  harmless ;  others  speak  of  the 
beard  as  indigestible.  Lately,  M.  Bremnil  is  said  to  have  discovered  that  the  poisonous 
property  of  musdes  depends  upon  the  presence  of  a  minute  stair-fish  which  enters  into 
the  shell  in  sammer»  but  is  never  found  in  it  in  winter.  He  ooUecled  some  of  these 
star-fish,  and  gave  them  to  dogs,  upon  whom  the  same  symptoms  were  produced  thai 
appear  when  poisonous  musdes  are  eaten.  There  are  likewise  fresh-water  muscles, 
but  they  are  never  eaten  with  us. 

SuBSBCT.  7. — The  Cockle  (Cardium  Edule,  Linn.)- 
S334.  The  common  cockle  is  a  bivalved  shell-fish  found  on  all  the  sandy  shores  of  Eu- 
rope. Cockles  bury  themselves  in  the  sand,  out  of  which  they  are  dug.  They  have  a 
peculiar  and  agreeable  flavour,  and  form  an  extremely  wholesome  food.  They  vary 
considerably  in  size  on  different  coasts,  and  are  very  large  on  some  of  the  Scottish 
shores.  They  are  eaten  boiled,  plain,  or  fried,  and  are  frequently  used  for  sauce  instead 
of  oysters.  Some  have  described  them  as  of  difficult  digestion ;  but  this  does  not  ap- 
pear to  be  the  fact,  from  their  universal  use  and  general  good  character. 

SuBBBCT.  8. — 7^  Razor  Fish  {Solen  Siliqua,  Linn.). 

2336.  This  is  a  bivalved  shell-fish,  so  called  from  the  shells  having  nearly  the  form  of 
the  handle  of  a  razor ;  it  is  only  found  on  some  particular  coasts,  and  burrows  in  the 
sand.  It  is  about  six  or  seven  inches  long,  and  about  one  inch  broad,  the  hinge  being 
on  the  middle  of  the  side.  When  the  two  shells  are  closed,  they  resemble  a  tube  open 
at  both  ends.  Part  of  the  fish  is  of  a  cylindrical  form,  white  and  firm.  They  are  eaten 
boiled  or  fried,  and  are  very  delicate  and  wholesome,  although,  perhaps,  not  very  di- 
gestible. 

SuBSBOT.  9.-7^  PeriwimkU  and  Whelk, 

2236.  These  are  well  known  univalved  moUnsce,  of  little  importance  as  general  Ibod, 
though  eaten  by  the  poorer  classes,  and  sufficiently  wholesome. 

SuBSBCT.  10. — Helix  Pomaiia, 
2287.  A  large  species  of  land  snail  having  a  sheU^  called  Helix  pomoHa,  is  regularly  bred 
and  kept  in  gardens  on  the  Continent  for  the  table.  In  Germany,  particulariy  in  Vienna, 
sacks  of  these  molluscs  are  brought  to  the  markets  and  sold ;  they  are  there  considered 
as  great  delicacies.  The  enclosure  in  which  they  are  kept  is  surronnded  by  boards, 
having  the  upper  edge  covered  with  small  iron  spikes,  over  which  the  snalN  never  at- 
tempt to  pass.  They  are  Ibd  upon  cabbage  leaves.  This  article  of  food  was  hi^Uy 
prized  among  the  ancient  inhabitants  of  Italy.  The  Romans  bred  them  in  prodigious 
numbers,  fattening  them  in  places  called  eoehlearia,  a  particular  description  of  which  is 
given  by  Yarro ;  and  Pliny  informs  us  that  the  method  was  invented  by  Fulvius  Hirpi- 
nus,  who  lived  a  little  before  the  time  of  Cesar.  This  luxury  grew  to  such  a  height 
that  it  was  restrained  by  a  special  law.  The  Hehx  pomatia,  or  **  esculent  snail,''  was 
first  introduced  into  England  from  Italy  by  a  branch  of  the  Howard  fiunily,  one  of  tha 
daughters  of  which,  when  Isbburing  under  oonsnmptioa,  having  been  Teoonunended  to 
eat  soup  made  of  it.  Its  medicinal  virtues  are,  however,  disregarded  by  physician*. 
These  snails  are  not  common  in  our  fields,  but  are  found  at  BoxhiU,  and  in  the  vicinity 
of  Dorking  in  Surrey.    They  are  never  brought  to  taUo  with  us. 
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S888.  Of  reptiles,  though  some  are  amoog  the  luxaries  of  the  table,  yet  the  greater 
Dunber  are  of  little  valae  lor  this  purpose ;  and  many  are  so  disgusting  in  their  appear* 
anoe  as  to  excite  a  strong  prejudice  against  them ;  but  none  of  them  are  known  to  be 
of  a  poisonous,  or  even  unwholesome  nature.  Various  species  of  turUe  are  well  known. 
Of  the  lisards,  the  dracmna  and  jfustis  form  excellent  food ;  and  the  frog  supplies  a 
favourite  dish  to  our  continental  neighbour*.  The  flesh  of  reptiles  in  general  is  delicate : 
the  largest  muscles  are  white,  and  contain  a  great  deal  of  gelatinous  substance :  even 
serpents  and  snakes  of  all  kinds,  whether  poisonous  or  not,  are  used  as  food  by  rarious 
nations.  The  poison  of  the  serpent  lies  only  in  some  receptacles  attached  to  the  fangs 
in  the  mouth ;  if  the  head  be  cut  off,  the  body  is  innocent  food.  The  boa^onstrictm'  is 
considered  as  a  great  delicacy :  the  raHUnake  is  broiled  like  eels  by  the  North  Amen- 
can  Indians.  Viptr  hoik  is  known  among  us,  and  was  formerly  recommended  as  a 
restorative,  although  perhaps  it  is  not  superior  in  this  respect  to  what  is  made  from  eels^ 
3239.  TurtU. — Of  the  genus  UtiMdot  some  inhabit  the  sea,  and  are  called  turtle ;  oth- 
ers are  named  tortoises,  and  live  on  land,  or  in  fresh  water. 

There  are  several  species  of  turtle  used  as  food ;  but  the  best  and  most  celebrated  is 
called  the  green  turtle  {Tesindo  MyaOf  Linn.)  from  the  colour  of  its  fat.  This  turtle,  so 
much  prised  as  delicious  food,  is  a  very  gentle  and  harmless  animal,  and  sometimes 
grows  to  a  great  size,  weighing  from  fifty  pounds  to  five  or  six  hundred  weight,  and 
measuring  five  or  six  feet  in  length.  They  abound  in  the  seas  of  hot  dimates,  particu- 
larly along  the  coasts  of  Cochin  China  and  the  islands  of  the  East  and  West  Indies,  and 
frequently  ascend  the  mouths  of  rivora.  At  the  Isle  of  Ascension  fifty  have  been  taken 
in  a  week.  Turtles  are  only  cakulated  for  swimming,  the  feet  being  so  fonned  as  to 
resemble  a  kind  of  fins  or  paddles,  and  they  can  move  on  land  only  with  diflleulty; 
nevertheless,  th^  contrive  to  oome  on  shore,  and  scraloh  holes  in  the  sand  to  deposite 
their  eggs,  which  they  leave,  after  covering  them  up,  to  be  hatched  by  the  sun ;  in  about 
a  month  the  young  ones  come  out  and  crawl  to  the  water.  The  egga  are  numerous, 
often  amounting  to  above  100 ;  and  the  female  laya  three  times  in  a  year:  they  are 
generally  about  the  sixe  of  a  small  hen*s  egg,  but  sometimes  much  larger ;  they  are 
quite  round,  consisting  only  of  a  ydk  enclosed  in  a  soft  skin  like  parchment,  are  very 
delicious,  and  are  hij^hly  esteemed.  One  of  the  usual  modes  of  takmg  the  turtle  is  by 
turning  them  on  their  back  when  they  come  on  shore,  from  which  position  they  cannot 
recover  themselves  without  great  difficulty.  They  are  likewise  caught  while  lying 
asleep  on  the  surface  of  the  water,  and  sometimes  they  are  struck  with  the  harpoon. 

Turtle  comes  to  us  from  the  West  Indies,  some  of  the  ships  being  provided  witi 
proper  accommodations  to  permit  them  being  brought  alive  and  in  tolerable  health ;  bif^ 
frequently  they  become  emaciated  during  the  long  voyages,  and  then  are  very  inferioi 
for  soup.  There  are  various  modes  of  cooking  this  excellent  and  nutritious  food :  one  of 
the  most  usual  methods  in  the  West  Indies,  and  perhaps  the  most  wholesome,  is  to  dress 
the  flesh  by  boiling  or  frying  like  a  beefsteak.  It  is  also  stewed,  and  made  into  the 
well-known  turtle-soup,  for  which  we  refer  to  Book  XIII.,  **  Recipes  in  Cookery.'*  What 
IS  called  the  green  iat  of  the  turtle  is,  in  fact,  not  fat,  but  a  gelatinous  substance  like 
the  skin  of  a  calf  *s  head,  or  the  tendons  of  the  heel :  that  which  fbims  part  of  the  upper 
shield  of  the  animal  is  called  e«U«^a«A  by  the  cooks ;  and  what  belongs  to  the  lower  shield 
is  the  caUipee.  These  are  considered  as  the  bonne  boneke  of  the  turtle.  The  flesh  of 
the  turtle  is  seldom  dressed  in  the  London  taverns  in  any  other  way  than  in  soup ;  occa- 
aiooally  as  a  steak.  Turtle  soup,  as  it  is  usually  prepared  here,  is  apt  to  disagree  with 
dyspeptics. 

Turtle  is  often  a  valuable  addition  to  the  live  stock  at  sea ;  and  the  flesh  may  be  salt- 
ed and  preserved  a  long  time ;  in  this  state  it  is  much  used  in  the  West  Indies  and 
America.  Like  other  oviparous  animals,  turtles  are  best  in  season  when  beginning  to 
lay  their  eggs ;  those  which  are  full  of  eggs  are  reckoned  the  finest ;  after  this,  they  are 
out  of  season.  The  introduction  of  this  animal  into  England  as  an  article  of  luxury  is 
of  no  very  distant  date,  and  can  perhaps  scarcely  be  traced  farther  back  than  about  70 
or  80  yeara. 

8240.  The  loggerhmd  twrtU  {Teshido  Caretia^  Linn.)  is  often  larger  than  the  green 
turtle,  and  its  Aell  is  beautifully  cdonied,  but  too  thin  for  manufacture.  It  is  a  strong 
and  fierce  animal,  and  even  dangerona :  it  is  Ibund  in  the  Mediterranean,  but  its  flesh  is 
coarse  and  rank. 

2241.  Th€  elegant  eubeUutee  kmnen  hy  ike  name  of  tortoiae-ekfU  is  made  from  the  shell 
of  a  variety  of  turtle  called  the  kawkabiU,  or  ioKkrieated  hurtle,  which  is  a  native  of  the 
Asiatic  seas,  but  found,  though  much  more  rarely,  in  the  Atlantic,  and  even  in  the 
Mediterranean.  Its  general  length  is  about  three  feet,  and  the  shell  is  formed  in  scales 
that  lap  over  each  other  like  the  tilea  of  a  house.  The  flesh  is  sakl  to  produce  fever 
and  dysentery,  but  the  eggs  are  wholesome.  It  is  a  ferocious  creature,  and  defends 
itself  with  vigour. 
SS42.  ToriMMtareof  two  kinds:  the  land  and  fiwsh-water  tortoise.  The  land  species 
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is  distinguiBhed  by  club-shaped  feet,  and  toes  furnished  with  daws,  and  has  the  shdl 
Tery  convex.    The  fresh-water  species  have  their  feet  more  or  less  webbed. 

SMS.  Tht  eomnum  Umd  tortmBtlTiMhtio  Cfrmea,  Linn.)  receives  its  name  from  abomid- 
ing  in  Greece  and  the  countries  bordering  on  the  Mediterranean.  It  is  covered  by  aa 
extremely  strong  shell,  about  seven  inches  in  length,  and  weighs  about  three  poanda. 
It  ism  slow,  stupid-looking  animal,  lives  upon  mUky  ptents,  as  lettuces,  dandelions,  Ae^ 
delights  in  wannth,  but  avoids  the  beat  of  the  sun  in  sumnar,  and  is  equally  afhud  of  rain. 
In  the  winter  he  burrows  into  the  ground,  whera  he  remains  torpid  for  some  months. 
Its  flesh  is  eaten  by  the  inhabitants  o€  thoae  countries  where  it  aboonds,  and  Hkewiae 
its  eggs,  which  it  lays  in  holes  in  the  earth,  where  they  are  hatched  by  the  aunbeama. 
It  is  well  attested  that  this  animal  lives  to  a  most  extraordinary  age,  several  examplea 
being  adduced  of  its  having  considerably  exceeded  the  period  of  a  centuiy.  One  of  the 
most  remarkable  instances  is  that  of  a  tortoise  introduced  into  the  bishop^s  garden  at 
Lambetli,  in  the  year  1688,  which  continued  to  live  there  till  1758,  when  it  was  sup- 
posed to  have  perished  rather  from  aocidentai  neglect  on  the  part  of  the  gardener  than 
from  the  mere  effect  of  old  age.  Its  shell  is  preserved  in  the  library  of  the  palace  at 
Lambeth.  The  tortoise  can  refrain  frcm  eating  as  well  as  breathing  for  a  great  part  ot 
the  year ;  and,  from  some  experiments  made  upon  it,  appeare  to  be  tenacious  of  life  in  a 
most  extraordinary  degree,  living  and  walking  about  for  six  months  even  after  being 
deprived  of  its  brains,  and  the  body  lived  for  twenty-three  days  without  the  head.— 
Shaw*»  LutuTta, 

The  land  tortoise  ocean  in  great  numbers  in  various  parts  of  Hungary,  more  partic- 
ularly about  Fuics-Gyaimath,  and  the  marahes  of  the  River  Theiss ;  and  being  esteemed 
a  deticaoy  for  the  table,  is  caught  and  kept  in  preserves.  The  preserve  of  KesitMey 
encloses  about  an  acre  of  land,  intersected  by  trenches  and  ponds,  in  which  the  animals 
feed  and  eqjoy  themselves. 

2344.  TU  mud  tartoUe  {TeHudo  /alons,  Linn.)  is  rather  less  than  the  last,  being  about 
aeven  incbea  kmg,  and,  though  rather  an  aquatic  animal,  lays  ita  egga  on  the  ground. 
It  is  common  in  many  parts  of  Europe  and  Asia,  particularly  in  France,  where  it  is 
used  as  food.  It  moves  quicker  than  the  land  tortoise ;  feeds  upon  vegetablea,  milk, 
worms,  or  ofial,  and  is  frequently  kept  in  gardens  to  clear  them  of  snails.  It  is  destruc- 
tive to  the  fish  if  it  gets,  into  a  fish-pond.  The  flesh  is  considered  as  restorative,  and 
useful  in  warm  climates,  where  in  summer  the  cattle  are  thin  from  the  irritation  of 
insects,  and  the  poultry  rank  from  the  quantity  of  worms  they  pick  up. 

2846.  The  Hver  or  fresh-vfoUr  tortoises  are  more  rare :  one  of  the  most  remaricable  la 
the  Testudo  feroxn  or  fierce  tortoise,  a  native  of  many  parte  of  North  America ;  its  head 
is  small,  and  ito  neck  very  long,  which  it  withdraws  within  its  shell.  It  is  an  animal  of 
swill  motion,  and  will  spring  forward  with  great  fury  to  attack  its  assailant :  the  usual 
length  from  one  to  two  feet,  and  it  is  web-footed.  The  flesh  of  this  is  not  inferior  to 
that  of  the  green  turtle. 

2246.  The  croeodiU  is  eaten  by  the  natives  of  some  parts  of  Africa ;  but  European 
travellen,  who  have  tasted  its  flesh,  describe  it  as  having  a  nauseous  musky  taste, 
though  some  parts  are  more  delicate,  resembling  veal. 

2247.  The  guetnAt  or  iguana^  is  a  lizard  four  or  five  feet  fong,  an  inhalntant  of  Sooth 
America  and  Africa,  aind  sometimes  met  with  in  the  West  Indies :  it  is  gentle  and 
harmless,  and  so  much  prised  on  account  of  the  delicacy  of  its  flesh,  that  it  has  become 
rare  in  many  places  where  formeriy  it  abounded.  Stewed  guana  is  a  favourite  dish  in 
the  West  Indies.    Its  eggs  are  a  great  dainty. 

2248.  FioTMiw  other  Uzarde  are  eaten  in  diflferent  parte  of  the  world,  and  none  of  them 
are  injurious  as  food. 

2249.  The  frog  {Rana^  Linn.),  which  is  so  frequently  eaten  in  Prance  and  many  parte 
of  the  Continent,  and  which  we  hear  so  much  about,  is  not  our  common  frog,  but 
another  species  somewhat  larger,  the  jRoim  eeeulemoj  Linn.  It  is  of  a  green  colour, 
spotted  with  black,  and  having  two  pale  yellow  lines  down  the  back.  It  is  the  hind  quai^ 
ten  only  that  are  eaten,  and  these  are  more  fleshy  than  the  thigh  of  our  common  frog» 
resembling  the  most  delicate  chicken ;  when  fricasseed  or  made  into  patties,  it  makee 
a  most  excellent  dish,  which,  however,  in  Paris  is  by  no  means  cheap.  The  livera  and 
fere  legs  are  used  in  soup.  They  are  brought  alive  in  thousaada  to  the  capital  cities  of 
France,  Belgium,  Germany,  and  Italy,  and  in  some  places  there  are  regular  conserva- 
tories for  keeping  them  alive.    This  frog  is  rare  in  England. 

2250.  We  are  told  by  Montfort,  a  French  naturalist,  that  frogs  are  much  In  request 
at  Vienna*  where  not  only  the  thighs  are  eaten,  as  in  France,  but  every  part  of  the 
animal.  At  the  commencement  of  winter  the  dealere  in  these  creatures  fill  a  pit  with 
thousands  of  frogs,  which  the  country  people  collect  in  the  manhes  and  ponds,  and 
cover  them  with  straw  and  planks  to  keep  them  from  the  frost.  In  this  manner  they 
are  preserved  alive  to  aupply  the  market  as  required,  and  there  are  few  individuals  who 
in  the  winter  season  do  not  occasionally  regale  themselves  with  a  few  dozen  of  these 
reptiles,  which  are  made  into  dishes  highly  prized  by  the  gourmands.  There  are  even 
some  houaes  where  they  may  always  be  had  in  the  choiceat  condition,  dressed  with  the 
greateat  care,  and  sold  at  a  great  price. 
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iMl.  Tkt  eommon  frog  is  mach  inferior,  but  is  also  eaten  oceasionaUj,  and  is  some- 
times fraudttlently  substituted  for  the  other  species. 

3853.  The  buUfrog  {Rtna  taurinot  Linn.)  of  warm  climates  is  considered  equal  to  the 
turtle. 

3353.  The  toad  is  often  here  supposed  to  be  poisonous,  though  this  is  doubtful :  it  is  a 
very  harmless  creature ;  but,  from  its  u^ness,  excites  disgust,  and  is  not  desired  as 
food.    Among  the  negroes,  howoYer,  it  is  said  to  be  eaten  without  any  bad  consequences. 

3354.  Jrueete. — Few  insects  are  used  as  food.  The  locust  is,  however,  consumed  in 
great  quantities,  which  afibrds  some  compensation  for  the  rsTages  it  occasions.  In  Abys- 
sinia, and  among  the  Moors  of  Barbery,  they  are  eaten  both  fiesh  and  salted,  and  some 
are  dried  in  the  sun.  Niebnhr  informs  us  that  in  Arabia  they  piesenre  them  in  the  same 
manner,  and  they  consider  them  a  delicacy,  their  taste  resembling  that  of  a  crayfish« 
Among  the  natires  of  Sooth  Africa  they  are  made  into  a  kind  of  soup.  Diodorus  Siculus 
describes  the  natives  of  Ethiopia  as  feeding  upon  locusts.  This  enlains  what  we  are 
told  of  John  the  Baptist,  who  lived  upon  locusts  and  wild  honey.  Many  insectSi  how- 
ever, are  of  a  poisonous  nature,  and  it  is  remarkable  that,  as  we  descend  in  the  grades 
or  classes  of  animals  both  of  land  and  sea,  the  number  increases  of  those  which  are  un- 
fit for  human  food. 
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Sect.  I.-H>iimAL  visw  or  tu  covsntunoN  or  vbobtasum. 

3356.  The  larger  poriwn  of  the  food  cotuumed  by  the  human  race  w,  perhape,  derived  from 
the  vegetable  kingdom.  We  learn  from  the  sacred  writings  that  vegetable  food  was  the 
first  employed  oy  mankind ;  and  ancient  profone  writers,  as  Diomos  Siculus,  .filian, 
and  Pliny,  represent  the  primeval  races  of  mankind  as  ranging  over  the  fields  and  woods 
in  search  of  fruits  and  wild  herbs.  Wild  pease  and  acorns  are  mentioned  as  constituting 
the  greatest  part  of  the  food  of  the  first  inhabitants  of  (Greece.  The  cultivation  of  com, 
which  is  by  Hesiod  ascribed  to  Oeres,  was  an  important  step  in  civilisation ;  and  divine 
honours  were  paid  to  her  on  that  account.  In  warm  climates,  fruits  and  other  kinds  of 
vegetable  nutriment  are  produced  spontaneously  in  great  abundance,  and  several  nations 
at  present  subsist  almost  solely  upon  this  diet. 

3256.  Only  a  email  part  of  the  mtmermu  tribee  ofplante  are,  however^  available  for  food  in 
their  natural  etate :  unlike  the  animal  kingdom  in  this  respect,  the  greater  number  of 
vegetables  are  useless  as  food,  and  many  are  extremely  deleterious.  The  choice  of 
vegetables,  therefore,  for  this  purpose  requires  more  precaution  than  that  of  animals. 
Botanical  knowledge  can  often  point  out  those  which  may  be  considered  as  poisonous, 
and  those  which  may  be  safely  eaten ;  hot  in  meeting  with  new  or  undeseribed  species, 
great  caution  should  be  used,  and  it  ma^  be  prudent  first  to  try  their  eflfects  on  quadrupeds. 

Although  nature  supplies  the  inhabitants  of  tropical  regions  with  abundance  of  vege- 
table food,  almost  without  the  trouble  of  cultivation,  yet  that  is  not  the  case  in  temperate 
climates.  Almost  all  the  esculent  vegetables  which  are  found  in  Europe  have  been  intro- 
duced from  other  regions  by  the  industry  of  man,  and  many  of  them  may  almost  be  con- 
sidered as  the  produce  of  art,  since  they  have  been  gnidoidly  brought  to  the  state  in 
which  we  now  see  them  bv  the  gardener  and  agriculturist,  who,  by  oaltivation,  have 
metamorphosed  certain  wild  and  unsavoury  hertw  into  the  delicious  and  varied  p;tiduce 
of  our  gardens.  Many  of  theee  changes  have  been  brought  about  at  a  very  early  period 
in  the  history  of  mankind ;  for  instance,  the  originals  from  which  the  varieties  of  oere- 
alia,  or  core  plants,  have:  been  derived,  cannot  now  be  traced  by  the  botanist  in  their 
wild  state ;  and  yet  com  supplies  all  the  civilized  world  with  its  chief  article  of  food. 
Here  we  perceive  the  advantages  which  have  accraed  to  mankind  fh>m  the  employment 
of  their  reasoning  faculties.  The  whole  of  our  cabbages  and  caulifiowera,  whose  leaves 
alone  often  weigh  several  ponnds,  have  been  acquired  1^  the  gradual  transfbrmation  of 
the  wild  cdewort,  a  plant  of  scan^  leaves,  not  weighing  more  than  half  an  ounce.  From 
the  sour  sloe  has  been  produced  the  delicious  plum,  and  the  austere  erab  has  been  trans- 
formed into  an  almost  endless  variety  of  apples,  possessing  the  richest  flavonre  and  the 
utmost  beauty  of  edoiir. 

3357.  Some  vegetaUee  undergo  extraordinary  changea  at  diflfbrent  periods  oftheir  growth. 
While  young,  they  may  be  safely  eaten ;  yet  when  they  attain  such  an  age  that  they  are 
capable  of  reproduction,  they  possess  properties  which  render  them  poisonous  if  emptoy- 
ed  in  the  same  manner,  thooffh  they  may  be  used  as  active  medicines  in  small  quantities. 

5^358.  Different  speciee  of  mante  vary  exceedingly  aeeording  to  the  part*  whieh  afford  whole- 
game  and  proper  nutriment.  In  some  this  is  fouikl  only  in  the  seeds ;  in  olhere  in  the  leaves ; 
in  some,  again,  in  the  roots ;  of  others  all  the  parts  may  be  eaten.  Some  are  even  poi- 
sonous, until  they  are  deprived  of  a  certain  juice,  and  then  the  rest  is  harmless  food. 

The  fibrous  and  membranous  parts  of  vegetables  are  not  easily  digestible,  or  not  at  all. 
The  skins  of  fraits  in  general,  as  of  grapes*  pass  throng  the  stomach  unchanged ;  to  do 
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the  faaaks  of  pease ;  and  corn,  grains,  or  seeds  of  jariona  kinds,  often  go  thioogh  tiie 
stomachs  of  horses,  birds,  and  other  aofmals  in  a  state  still  fit  for  germination,  on  ae- 
coont  of  the  indigestibility  of  the  husks,  whieh  points  out  the  advantage  of  first  boiling 
or  soaking  them  in  hot  water  till  they  burst.  The  green  learea  of  vegetables,  though  in 
general  acting  somewhat  on  the  bowels,  are  apt  to  produce  acidity  and  flatulence  with 
dyspeptic  persons,  and  are  therefore  less  fit  for  them  than  fiirinaceoos  food. 

S869.  VegeiaUut  tkeugk  devoid  of  oenntUmt  fooMta  wAol  m  termed  the  living-  frtndfUi 
bat  this  is  of  a  very  diflbrent  kind  from  what  we  denominate  the  life  cS  an  animal ;  yet 
between  both  there  are  analogies  which  are  very  remarkable.  Animals  receive  food 
into  their  months,  from  which  it  passes  into  the  stomach ;  plants  take  in  their  food  by 
the  roots,  which  are  their  mouths.  Both  animals  and  vegetables  possess  a  power,  de- 
pending upon  the  vital  principle,  by  which  the  food  is  d^;ested,  converted  into  nutri- 
ment, and  assimilated,  so  as  to  enter  into  the  sobstanee  of  their  frames.  In  order  to 
this,  it  is  made  to  move  through  a  series  of  vessels,  in  which  it  undergoes  certain  alter- 
ations, fay  which  it  is  transformed  into  several  diflferent  juices  adapted  for  difierent  pur- 
poses in  the  Uving  bqd^.  The  mode  in  which  these  changes  are  eflected  is  absolutely 
unknown  to  us,  the  chemistry  of  natore  being  beyond  oor  power  of  investigation.  But 
by  these  means  are  formed  all  the  substances  called  eecretioiu,  whether  gum  and  sugar 
in  vegetables,  or  bile  in  animals.  Plants  are  even  provided,  as  well  as  animals,  with  a 
breathing  apparatus,  consisting  of  an  infinity  of  minute  pores  which  open  upon  the  sur- 
face of  the  leaves,  and  communicate  with  the  tubes  that  contain  the  flowing  juices ;  and 
in  both  cases  air  is  essential  to  the  life  and  health  of  the  organic  being.  Not  only  do 
various  phints  secrete  difierent  substances,  but  they  require  diflrereot  kinds  of  food,  and 
various  temperatures,  in  order  to  flourish,  as  is  the  case  with  animals.  Notwithstand- 
ing these  pmnta  of  agreement,  however,  the  difiference  between  the  two  dasses  in 
flidiciently  marked  in  general,  although  certain  species  in  each  approach  so  near  U>- 
gether  that  it  is  sometimes  difficult  to  say  to  which  of  the  two  kingdoms  they  pr^teri y 
belong. 

8S60.  Jn  coneidering  tke  natmre  of  vtgoUAU  maUer  me  empiofjfed  for  food,  we  sh^  IbQow 
the  same  plan  as  that  by  which  we  examined  the  nutritive  propertiea  of  animal  food. 
We  shall  inquire  into  the  chemical  nature  of  vegetables  in  general,  and  collect  together 
those  prosimaie  jrnncipUe  into  which  all  vegetable  substances  may  be  resolved. 

2861.  It  hoe  been  already  etaled  thai  the  iUmenU  of  which  aU  vegetable  bodiee  eoneiet  are 
carbon,  oxygen,  hydrogen,  and  nitrogen. 

But  nitrogen  exists  in  the  vegetable  kingdom  in  much  smaller  quantity  than  in  ani- 
mals. This  constitutes  a  markd  difiference  between  animal  and  vegetaMe  matter.  The 
former  has  aboaye  a  large  proportion  of  nitrogen  in  its  composition ;  whereas,  in  the 
latter,  this  element  is  found  in  any  considerable  quantity  only  in  particular  parts  o€ 
plants,  aa,  for  example,  in  their  gluten  and  albumen ;  in  many  other  puts  it  is  entirely 
wanting,  a  few  ve^stables,  aa  the  fungi,  which  abonnd  in  nitrogen,  being  exceptions. 
Thus  (as  we  have  already  stated,  but  which  we  here  repeat  for  the  convenience  of  the 
reader)  the  same  elements  are  found  both  in  the  animsd  and  vegetable  kingdom ;  and 
the  very  same  partidea  may  at  one  time  compose  part  of  an  animal,  and  at  another  time 
he  a  portion  of  a  vegetable.  There  ia  not,  therefore,  as  some  persons  might  suppose,  a 
kind  of  substance  sbaolntely  and  permanently  of  a  vegetable  nature,  but  matter  ia  only 
vegetable  for  a  time.  Thus,  aniauila  feed  open  vegetables ;  and  the  elementary  particles 
of  which  the  latter  oonaist  enter  aa  food,  and  are  made  to  snpply  the  waste  in  animal 
bodies ;  the  particles  unite  with  the  animal  substance,  and  become  of  the  name  kind ; 
they  are  asaimilated,  and  are  now  a  portion  of  an  anioial.  The  animal  dies,  undergoes 
deeompoaition,  and  its  careass,  or  a  part  of  it,  mixes  with  the  aoil,  and  ia  often  empk>y- 
ed  as  manure  to  vegetablea.  A  portion  of  the  decomposed  animal  matter  acta  either  di- 
rectly or  indirectly  in  supplying  food  to  the  roots  of  the  plant,  which  it  forms  into  wood, 
bark,  juices,  or  other  parte  of  ita  body.  In  this  new  condition,  the  particles  4nay  belong 
essentially  to  the  vegetable :  but  they  have  auflhred  no  actual  change ;  they  have  only 
been  ananged  in  a  new  fonn,  and  are  difierently  combined.  The  elementa  we  have 
mentioned  aa  common  to  the  two  kingdoma  are  exactly  of  the  same  nature*  whether 
they  are  drawn  from  the  one  or  the  other.  But  nature  only  can  make  these  arrange- 
menta :  human  art  can  decompose  both  animal  and  vegetable  matter  into  its  ultimate 
elements,  but  cannot  form  out  of  them  either  an  animal  or  a  vegetable,  nor  can  it  change 
the  one  into  tbe  other.  Nature,  in  forming  vegetable  matter,  or  vegetable  anrangements, 
foUowa  the  same  phm  aa  when  composing  animal  matter :  in  both  cases,  proximate  prin- 
eipUe  arefiret  eompoeed ;  but  the  proximate  principles  of  vegetables  are  different,  except 
a  few,  from  those  of  animals. 

8S62.  By  what  meatne  planie  compoee  their  j/rosimaie  principUe  out  of  the  four  elementa 
is  a  mystery  which  we  cannot  penetrate ;  it  moat  be  classed  with  the  incomprehensible 
functions  by  which  they  increase  and  propagate  their  species,  and  with  those  laws  by 
which  they  continue  to  present  the  same  forma  and  qualities  through  innumerable  gen- 
erations :  phenomena  which  cannot  fail  to  impreas  upon  the  mind  of  the  careful  inquirer 
a  conviction  that  the  whole  ia  regulated  by  cauaes  and  powen  far  transcending  our 
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limited  capacities  to  explain,  and  demonstrating  an  omniscient  and  superintending  Prov- 
idence> 

We  shall,  therefore,  in  studying  vegetable  sobstanoes,  have  to  ennmerate  a  set  of 
bodies  called  prozifHate  prineipleSf  belonging  to  the  Tegetable  kingdom,  geoerallj  distinct 
fiom  those  appertaining  to  animals.  All  these  exist  ready  formed  in  the  plant,  in  the 
same  manner  as  in  the  case  of  animals ;  and  all  vegetaUes  may  be  resolved  first  into 
these  before  their  Unal  dissolution  into  their  elementary  constituents,  carbon,  oxygen, 
and  hydrogen. 

2263.  The  proximate  principle  of  vegeiahUw  art : 

1.  Starch,  or  fecula. 

2.  Gluten. 

3.  Vegetable  albumen. 

4.  Sugar,  or  the  saccharine  princii^e. 
6.  Gum,  or  mucilage. 

6.  Lignin,  or  woody  fibre. 

7.  Vegetable  jelly,  or  pectin. 

8.  Vegetable  oils,  fixed  and  Totetile. 

9.  Vegetable  wax. 
The  first  five  of  these  principles,  viz.,  starch,  glnten,  vegetable  albumen,  sugar,  and 

gum,  constitute  the  principal  ingredients  in  most  of  the  escident  vegetables ;  and  starch 
and  gluten  are  much  more  nutritious  than  t)ie  rest. 

2M4.  The  eomparathe  fnUriiioe  properiiet  of  the  teoertd  vegetMe  tubitances  used  as  food 
is  best  known  by  chemical  analysis.  It  having  been  already  determined  by  long  olMer- 
vation  which  of  the  vegetable  proximate  principles  afibid  the  most  nourishment,  or  tend 
most  to  the  support  of  life  by  the  process  of  di^stion,  chemical  analysis  will,  by  show- 
ing the  relative  proportions  of  these  principles  in  each  species  of  plants,  enable  us  readi- 
ly to  distinguish  which  kind  is  most  nutritive. 


10.  Resin. 

11.  Balsams. 

12.  Gum  resins 

13.  Camphor. 

14.  Tannin,  or  tannic  acid. 
16.  Colouring  matter. 

16.  Vegetable  acids. 

17.  Vegetable  alkalies. 
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3285.  The  preceding  tahUj  drawn  up  hy  Sir  H.  Davy,  and  pablished  in  his  excellent 
work  "  On  Agricultural  Chemistry,"  exhibits  the  nature  of  most  of  oar  Tegetables  used 
commonly  as  food.  To  form  it,  1000  parts  of  each  vegetable  were  analyzed,  and  the 
table  states  the  quantity  of  nutritive  matter  extracted,  consisting  of  mucilsge  or  starch, 
saccharine  matter,  gluten  or  albumen,  and  extract.  The  first  column  shows  the  entire 
quantity  of  nutritive  matter,  and  the  difierence  between  that  and  the  1000  parts  con- 
sisted of  water,  or  inert  or  indigestible  vegetable  matter,  possessing  the  properties  of 
woody  fibre. 
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.  tS66.  It  imiat  not  be  supposed  that  the  above  proportions  are  always  exactly  the 
same  in  the  vegetables  described  in  the  above  table,  since  much  depends  upon  their 
cultivation  and  growth ;  yet  they  are  probably  never  veiy  ditferent,  and  the  results  of 
the  analysis  ofler  some  interesting  facts.  They  show  that  wheat  is  the  most  nutritive 
of  all  the  vegetaUes  in  common  use  among  us,  consisting  almost  entirely  of  starch  and 
gluten,  both  of  them  highly  nutritive  principles.  The  other  kinds  of  grain,  as  barley, 
pats,  rye,  as  well  as  pease  and  beans,  contain  a  more  considerable  portion  of  gluten  than 
other  vegetables,  but  much  less  than  wheat. 

2267.  Inhere  it  one  remarkable  diferenec  between  vegetable  and  aninud  substances.  The 
attractive  power  or  affinity  by  which  the  particles  of  the  vegetable  proximate  principles 
are  held  together  appears  not  to  be  so  powerful  as  that  by  which  those  of  animal  bodies 
are  united,  for  slight  circumstances  are  sufficient  to  convert  one  vegetable  proximate 
principle  into  another.  Thus,  gum,  starch,  and  woody  fibre  may  be  converted  into  sngar 
or  into  acids ;  but  no  such  change  can  be  effected  upon  animal  matter :  we  cannot  con- 
vert fibrin  into  gelatin  nor  into  albumen. 

This  easy  conversion  of  vegetable  principles  into  each  other  is  \mportant  to  attend 
to ;  for,  in  consequence  of  this,  it  is  often  supposed  that  vegetables  contain  what  they 
do  not ;  a  substance  may  be  apparently  drawn  from  a  vegetable,  while,  at  the  same 
lime,  it  is  very  certain  that  no  such  substance  exists  in  the  plant.  This  error  happens 
because,  during  the  process  employed,  a  change  takes  place  in  the  arrangement  of  the 
matter  acted  upon,  as  nuiy  be  exemplified  in  the  case  of  obtaining  spirit  or  alcohol  from 
fermented  barley  or  carrots.  No  spirit  exists  in  barley,  carrots,  nor  in  any  other  plant ; 
but  the  spirit  is  formed  during  the  fermentation. 

2268.  In  amsidering  the  cAmtco/  constitution  of  tke  several  jtroximate  frincifles  of  vege- 
tables,  MM.  Gojf  Lussae  and  Tkenard  have  observed  a  curious  lait,  which,  though  it  can- 
not be  oonaidered  aa  positive  or  free  from  exceptions,  is  yet  highly  deserving  of  atten- 
tion, as  assisting  us  in  fonning  general  views,  which  are  always  important  in  classifying 
and  arranging  our  knowledge. 

First.  Water  is  known  to  consist  of  hydrogen  and  oxygen  only  in  fixed  proportions ; 
and  certain  proximate  principles,  as  starch,  gum,  sugar,  and  woody  fibre,  which  consist 
of  carbon,  hydrogen,  and  oxygen,  have  their  hydrogen  and  oxygen  in  the  precise  pro- 
portion necessary  to  form  water ;  so  that,  although  we  cannot  say  that  these  substances 
are  composed  of  carbon  and  water,  yet  they  consist  of  carbon  and  the  elements  of  water 
in  a  triple  combination :  hence  it  follows  that  the  composition  of  these  four  bodies  is  so 
nearly  the  same  that  chemists  are  somewhat  at  a  loss  to  say  in  what  the  chemical  dif- 
ference consists,  although  they  vary  so  much  in  their  actual  properties ;  but  that  there 
is  a  chemical  difference  no  one  doubts. 

Secondly.  If  the  proportion  of  oxygtn  in  vegetable  substances  be  more  than  is  suffi- 
cient to  form  water  with  its  hydrogen,  that  substance  will  be  found  to  have  acid  proper- 
ties ;  and  all  the  vegetable  acids  are  of  this  kind. 

'  ThinUy.  If  they  contain  more  hydrogen  than  is  necessary  to  form  water  with  the  oxy- 
gen, then  the  bodies  are  either  ody,  toaxy,  or  resinous.  Thus  we  may  perceive,  in  the 
proximate  principles  of  vegetables,  three  great  natural  groups :  the  saccharine,  the  add^ 
and  the  oUy  groups ;  to  which  may  be  added  a  fourth— an  alkaline  group — distinguished 
by  all  the  si£stances  composing  it,  with  a  very  few  exceptions,  containing  nitrogen  in 
addition  to  the  other  three  elements. 

lliese  groups  may  be  arranged  as  follows : 


■4CCB&SIRS  OKOVP. 

Olntaii. 

Vagvtabltt  allnuMn. 
8ag«r. 

Oun. 
Lifttin. 
Vegwtftbk  jell 

OILY  OBMJF. 

TefeUhle  flzmi  oil. 


Vegetable  volatile  oil. 

Reein. 

Gum  reaimi. 

Wax. 

Camphor. 

Extractive  matter. 

ffitter  mtnciple. 

Gaootoaottc. 

CalonriBff  matter. 

ACIDS. 

Acetic  add. 


Malic  acid. 
Citric  acid. 
Tartaric  acid. 
Oxalic  acid. 
Gallic  acid. 
Tannie  add. 

ALKALIM. 

Soda. 
Potaah. 
Quinea. 
Ciochoiua. 


StTjcinu. 
Veratria. 


Picrotogiia. 

Solania. 

Sjnopia 

Atropia. 

Conia. 

Niootiaa. 

Hjraoo^ramia. 

Datana. 

Cokdika. 


SlCT.  II. — STASOa. 


This  frimtxfU,  uHAek  is  aUo  called  Fecula,  and  the  amylaceous  jrrineipU,  from  the 

Latin  amylum,  is  one  of  the  most  important  in  the  vegetable  kingdom,  as  it  constitutes 
the  principal  nutritions  matter  in  all  the  farinaoeous  vegetables  used  as  food.  It  is  like- 
wise chiefly  owing  to  the  starch  of  grain  that  malt  is  so  well  calculated  for  the  purposes 
of  brewing :  in  short,  from  its  numerous  uses,  it  is  very  necessary  that  we  should  be 
aocnrately  acquainted  with  it. 

8270.  iStercA  is  a  substance  ready  formed  bu  nature,  and  it  exists  in  many  plants,  in  the 
fonn  of  extremely  minute  globular  or  oval  grains ;  but  these  are  so  small  that  they 
.cajonot  be  distinguished  separatebr  without  the  assistance  of  a  very  powerful  'micro- 
scope.   These  grains  consist  of  a  membrane  enclosing  the  starchy  or  amylaceous  mat- 
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ter ;  and  it  is  said  that  they  do  not  readily  burst  with  the  heat  of  (he  stomach,  and  that, 
on  this  account,  all  such  substances,  when  nsed  as  food,  ought  to  be  boiled  to  produce 
this  eflbet.  When  cooked,  farinaceous  substances  (those  which  abound  in  starch)  con- 
stitute food  that  is  mild,  nutritious,  easily  digestible,  and  little  stimulating,  consequently 
Tery  fit  for  infancy,  though  not  sufficiently  strengthening  for  manhood.  Starch  is  found 
in  the  roots  of  some  plants,  as  potatoes ;  in  the  stems  of  others,  as  the  palm,  from  which 
sago  is  extracted ;  in  the  seeds  of  leguminous  plants,  as  pease  and  beans ;  but  most  of  aM, 
in  the  seeds  of  corn-plants,  and  chiefly  wheat :  in  all  these  it  is  very  nearly  the  same, 
and  is  united  in  them  with  gluten,  mucilage,  and  saccharine  matter. 

To  understand  this,  and  some  of  the  other  important  vegetable  principles,  a  simple 
experiment  may  be  made :  Get  some  flour,  and,  keeping  it  in  the  band,  knead  it  well  in 
a  basin  of  cold  water,  while  another  person  pours  gently  some  more  water  over  it  mitil 
the  latter  no  longer  runs  off  milky  and  turbid.  The  substance  that  remains  now  in  the 
hand  will  be  a  tenacious,  elastic  sort  of  paste  called  gluten,  which  we  shall  hare  occasion 
to  describe  afterward.  If  the  water  in  which  the  handful  of  flour  had  been  worked,  and 
which  is  milky-looking,  be  suflffered  to  stand  still  for  a  few  hours,  a  rery  white  sediment 
will  fall  to  Ihe  bottom ;  this  is  the  starch,  which  has  been  washed  out  of  the  flour.  If 
the  clear  water  standing  over  it  be  poured  off,  and  boiled  till  it  be  nearly  all  evaporated, 
the  thickened  extract  will  be  a  mucilaginous  substance,  a  little  sweet ;  and  it  will  contain 
the  mucilage,  or  gum,  and  the  saccharine  matter  of  the  floor.  In  this  manner  the  several 
eonstituent  principles  of  flour  may  be  separated  from  each  other  for  examination. 

8271.  Common  Mtarehf  as  it  is  found  in  the  shops,  is  procured  from  wheat  by  a  process 
neariy  similar  to  what  we  have  just  described,  and  is  the  pure  fecula  we  are  treating 
of;  but  our  object  at  present  is  not  to  describe  the  mode  of  its  manufacture;  this 
will  be  shown  in  Book  XXII.,  **  On  the  Laundry."  The  process  for  extracting  the 
starch  from  any  other  vegetable  is  the  same  :  they  are  all  bruised  and  agitated  in  water, 
when  the  starch  separates  readily,  and  subsides ;  then,  after  standing  some  time,  the 
clear  water  is  poured  ofi;  and  the  starch  is  obtained.  The  starch  procured  in  this  man- 
ner from  potatoes  is  essentially  the  same  as  that  from  wheat,  differing  only  in  a  few 
slight  particulars. 

8272.  Starch,  when  pure,  is  very  insipid,  or  without  taste,  and  of  a  brilliant  snow-white. 
It  will  not  dissolve  in  water,  either  cold  or  below  160° ;  but  in  water  between  160°  and 
180°  it  forms  an  important  solution,  thickened  into  a  gelatinous  mass,  which  is  the  state 
in  which  it  is  employed  for  stiffening  linen. 

On  exposing  dried  starch  to  a  temperature  a  little  above  212°,  it  acquires  a  slight  red 
tint,  emits  an  odour  like  baked  bread,  and  is  slightly  soluble  in  cold  water.  When 
roasted  in  a  flat  vessel  it  becomes  brown,  and  is  converted  into  a  substance  called  Brittsh 
gum,  which  is  soluble  in  cold  water,  and  used  instead  of  gum  by  the  calico-printers. 
Potato  starch  answers  best  for  this  purpose. 

2273.  Starch,  when  decomposed,  or  separated  by  chemical  means  into  its  ultimate  ele- 
ments, is  found  to  consist,  like  most  vegetable  matter,  of  oxygen,  carbon,  and  hydrogen ; 
and,  although  it  is  so  very  different  from  sugar  in  its  ordinary  properties,  yet,  as  has 
been  already  observed,  it  difllbrs  but  little  from  that  substance  in  the  proportion  of  its 
constituents. 

In  consequence  of  this  close  analogy,  starch  is  very  easily  converted  into  a  kind  of  sugar, 
a  fact,  the  importance  of  which  will  1^  perceived  when  we  come  to  the  subject  of  brew- 
ing, where  we  shall  find  that  the  formation  of  malt  depends  upon  the  change  of  the  starch 
of  the  bariey  into  sugar  during  the  process  of  malting. 

2274.  Starch  has  even  been  converted  into  this  kind  of  sugar,  in  considerable  quantities,  by 
a  very  simple  chemical  vrocess,  which  consists  merely  in  boiling  it  with  a  certain  propor- 
tion of  water  and  sulphuric  acid.  As  this  conversion  is  well  calculated  to  illustrate 
some  of  the  chemical  changes  which  occur  in  several  of  the  arts  which  we  have  to  treat 
of,  we  give  the  details  of  the  process  in  this  place. 

A  pound  and  a  half  of  potatO'itaTch  waa  kept  simmering  at  a  boiling'  heat  in  a  mistnra  of  six  (rinta  of  diitilled 
water  and  a  quarter  of  an  oonee  (by  weirfat)  of  ralpharic  aeid.  The  mizture  waa  afterward  etirred,  and  fi«eh 
water  oocaeiooally  added  to  raroly  the  Toet  by  oTaporation.  After  thirty-foor  hoan  an  oonce  of  powderad 
eharcoal  was  added,  and  the  boiling  reenmed  for  two  honn.  The  aeid  waa  then  carefnlly  saturated  with  lime, 
and  the  boiling  oontiBQed  for  half  an  hoar,  when  the  liquor  waa  atnined  throofh  calico.  The  inaoluble  raai* 
due,  after  haying  been  washed  and  dried,  oonaiated  of  charcoal  and  aulphate  of  lime.  The  filtered  Uqaor  waa 
eraporated  to  the  consistence  of  sirup,  apd,  beinf  set  aside,  became  in  eight  days  a  crystallized  mass,  resem- 
bling brown  sugar  and  treacle.  The  su^far  weiglted  a  pound  and  a  quarter.  One  pound  of  it  fermented  in  tha 
ttaual  way,  and  aflbided  on  distillation  foutaea  drachms  of  proof  spirit. 

This  sugar  from  starch  is  not  exactly  the  same  as  that  made  from  the  sugar-cane ;  it 
is  less  sweet,  requiring  two  and  a  half  times  the  quantity  ()f  cane-sugar  to  sweeten  to  the 
same  degree,  and  it  is  not  quite  so  soluble.  It  agrees  in  its  properties  with  the  sugar  of 
grapes,  and,  like  it,  is  capable  of  being  converted  into  spirit  by  fermentation ;  it  is,  in  fact, 
the  very  substance  that  affords  the  spirit  in  malt  liquors.  How  the  conversion  of  starch 
into  sugar  is  effected  Is  not  very  well  understood,  and  we  wish  to  avoid  entering  into 
theoretical  views  not  yet  quite  established ;  but,  as  has  been  observed  above,  it  is  sup- 
posed that,  the  mutual  attractions  of  the  elementary  principles  of  vegetable  bodies  bein^ 
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very  digbt,  tbej  an  made  to  dirage  their  situaiioiM  by  rery  slii^t  caneee,  and  a  rery 
minote  difference  in  their  arrangement  occasione  a  sensible  difference  of  properties :  a 
fact  of  whicli  chemistry  famishes  many  examples.  Few  substances,  indeed,  appear  at 
first  more  unlike  than  starch  and  sufar ;  the  former  is  very  insoluble  and  insipid,  the 
latter  very  soluble  and  sapid.  Since,  as  we  have  stated,  the  elementary  prineiplesv 
hydrogen  and  oxygen,  exist  in  the  proportion  necessary  to  form  wAter  in  starch,  sagar, 
gum,  and  ligneous  or  woody  fibre,  these  substances  may  be  considered  as  so  many  oods- 
pounds  of  the  elements  of  water  witii  carbon,  the  remaining  element ;  and  since,  in  the 
processes  just  described,  the  weight  of  the  sugar  obtained  exceeds  that  of  the  stareh 
employed  by  ten  per  cent.,  it  has  been  supposed  that  the  sugar  is  a  ohemiod  combina- 
tion of  starch  with  water. 

2276.  Naturt  produces  the  change  from  starch  io  sugar  during  the  germinaiion  of  seeds  in 
the  earth.  When,  under  the  proper  circumstances  of  heat  and  moisture,  germination  has 
commenced,  it  will  be  found  that  the  farina,  or  white  internal  kernel  of  the  seed,  has  in 
a  great  measure  disappeared,  and  that  its  place  is  supplied  by  a  substance  having  a 
saccharine  taste.  It  is  this  pecoliar  sugary  substance  that  constitutes  the  food  of  the 
embryo  plant,  and  it  is  for  the  purpose  of  supplying  this  food  that  nature  has  effected 
the  change. 

2276.  Ifofi  has  imitated  this  process  in  the  malting  of  barley  for  the  purpose  of  prodn* 
oing  fermented  liquor.  When  we  treat  of  "  Brewing  and  Distilling,"  this  subject  will  be 
entered  into  more  fully ;  at  present  it  is  merely  hinted  at,  to  bring  all  the  points  into  the 
same  view ;  and  we  shall  then  see,  also,  why  all  the  substances  possessing  starch  may 
also  produce  alcohol  or  spirit ;  first,  by  the  conversion  of  the  starch  into  sugar,  and  then 
the  latter  into  spirit. 

2277.  But  starch,  orfecvUa,  cannot  he  always  separated,  in  the  manner  described  above, 
from  all  the  plants  in  which  it  exists.  Sometimes  it  is  intimately  united  to  mucilage  and 
oil,  as  in  the  case  of  the  almond,  and  many  other  kernel  seeds.  In  such  plants,  all  these 
principles  become  dififhsed  in  the  water  in  an  equal  degree  on  pressure,  and  the  fecula 
will  not  be  deposited  by  mere  subsidence ;  nor  can  it,  in  this  case,  be  obtained  pure  in 
any  way  under  these  circumstances. 

2278.  Starch  is  an  extremely  nutritive  material,  and  constitutes  one  of  the  chief  ingredi- 
ents in  almost  all  the  most  valuable  vegetables  used  as  food  by  man.  In  many  instances 
it  is  not  separated  from  the  vegetables  before  being  employed  as  aliment,  but,  in  other 
cases,  processes  are  employed  to  extract  it  distinct  from  the  other  ingredients,  some  of 
which  are  nutritious,  and  others  injurious. 

2279.  By  this  means  various  species  of  food  have  been  produced  in  foreign  countries, 
and  are  in  use  among  us,  while  few  persons  have  an  idea  of  their  origin,  or  their  rela> 
tion  to  common  starch.  Of  this  kind  are  arrow-root,  which  is  the  stardi  extracted  irom 
the  tubers  of  a  plant  that  grows  in  the  East  and  West  Indies,  the  Maranta  anmdinaua ; 
ssgo,  a  stareh  procured  from  the  pith  of  several  species  of  palms ;  and  tapioca,  made 
from  the  starch  of  Jatropha  Manihot,  a  South  American  plant.  Tous  Us  wtois  is  a  sub- 
stance of  this  class  lately  brought  here  from  St.  Kitt's,  and  said  to  be  the  stareh  of  the 
Canna  coccinea.  All  these  boil  to  a  jelly  like  stareh,  and  are  light  and  nutritive.  They 
will  be  described  more  particularly  in  Chapter  III.,  Book  IX.,  "On  Bread.'' 

2260.  From  the  nutritious  substances  which  have  been  just  mentioned,  all  of  which  eonsisC 
of  mere  stareh,  we  may  perceive  how  very  important  is  this  princii^e  in  the  vegetable 
kingdom ;  but  this  importance  will  be  much  increased  when  it  is  pointed  out,  as  it  will 
be  when  we  come  to  the  article  "  Bread,"  that  it  is  chiefly  the  stareh  they  contain  which 
renders  all  the  kinds  of  corn  and  leguminous  seeds  so  valuable  as  food.  In  these,  indeed, 
it  is  combined  with  the  other  proximate  principles,  such  as  gluten,  sugar,  oil,  dec. ;  but 
it  is  the  starch,  much  more  than  all  the  rest,  which  constitutes  the  nutritious  part  of 
corn  and  other  vegetables. 

2281.  Starch  has  the  remarkable  property  of  assuming  a  blue  eohur,  by  means  of  the  snh- 
stance  called  iodine,  which  is  accordingly  employed  as  a  test  for  ascertaining  its  presence. 

SbCT.  III.->^3LUTBlf. 

2282.  In  the  experiment  with  wheat  flour  which  was  mentioned  above,  when  starch 
was  separated  by  washing,  a  viscid  substance  remained  in  the  hand,  whnb  received  the 
name  of  vegetable  gluten  from  its  discoverer,  Beccaria,  on  account  of  its  resemblance  to 
glue.  It  is  a  gray,  viscid,  tenacious,  and  ductile  substance,  insoluble  in  cold  water,  thai 
may  be  stretched  out  in  a  manner  somewhat  like  Indian  rabber.  It  is  found  more  or 
less  in  a  great  variety  of  plants,  but  very  abundantly  in  the  kinds  of  grain  used  for  ma- 
king bread.  Wheat  contains  the  largest  portion  of  it ;  and  this  is  one  reason  why  wheatr 
en  bread  is  superior  to  that  made  from  other  kinds  of  grain,  for  gluten  is  the  most  nutri- 
tious principle,  though  not  the  most  abundant,  contained  in  vegetables.  It  is  the  ghnten 
in  wheat  flour  that  renders  it  so  proper  for  light  fermented  bread,  by  occasioning  its  ma- 
king a  tenacious  paste  with  cold  water,  the  viscid  elastic  nature  of  which  enables  the 
carbonic  acid  disengaged  during  fermentation  to  form  numerous  vesicles  that  distend  the 
mass  of  dough,  and  produce  what  is  called  the  rising.  This  will  be  fuHy  explained  under 
the  article  *'  Making  Bread." 
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SSSa.  Bat  it  has  been  shown  by  Einhoffthat  the  viscid  substance  which  we  have  men- 
tioned as  obtained  bj  kneadiog  wheat  flour  is  not  pure  gluten,  but  consists  of  gluten  and 
another  vegetable  principle,  called  vegetable  albumen.  Tbey  may  be  separated  from 
each  other  by  boiling  in  alcohol,  or  by  kneading  them  with  the  hand  in  alcohol ;  the  laU 
ter  being  soluble,  and  the  former  insolublei  in  it. 

2284.  Puregluten^  thus  obtained,  is  of  a  full  yellow  colour,  with  a  slight  halsamic  taste 
and  a  peculiar  odour ;  it  is  very  tenacious  aod  elastic,  and  does  not  dissolve  in  cold  wa- 
ter ;  but  though  gluten  is  so  nutritive,  it  is  only  so  when  united  with  other  vegetable 
principles,  for  by  itself  it  is  scarcely  digestible.  When  kept  moist  in  a  warm  place  it 
ferments,  and  disengages  carbonic  acid,  but  afterward  gives  out  acetic  acid,  which  is 
the  cause  of  the  sourness  perceived  in  leavened  bread ;  in  a  few  days,  if  left  to  itself,  it 
acquires  a  smell  and  taste  much  like  obeese,  then  it  putrefies,  and  gives  out  an  oflensive 
odour  like  animal  matter.  When  exposed  to  the  air,  it  gradually  dries,  and  becomes  hard 
and  brittle,  like  glue,  from  which  property  it  has  been  employed  to  mend  broken  china. 
It  loses  its  tenacity  entirely  by  boiling.  Gluten,  though  insoluble  in  water  alone,  forms  a 
compound  with  acetie  acid  or  vinegar  that  is  soluble  in  water ;  aod  this  is  tbo  reason 
why,  in  the  manufacture  of  starch,  just  described,  the  souring,  or  formation  of  vinegar, 
acts  upon  the  gluten  that  was  united  to  the  starch,  and  thus  removes  it  from  the  latter. 

Gluten  difiera  from  all  the  other  vegetable  proximate  principles,  except  vegetable  al- 
bumen, in  containing  nitrogen,  of  which  it  contains  from  14  to  20  per  cent.,  aod  this  ia 
supposed  to  be  the  cause  of  its  being  so  nutritious. 

SSCT.  IV. rKOETABhU   ALBUMSir. 

2285.  AUmmen  hat  lately  been  discovered  to  he  common  to  the  vegetable  at  toell  as  to  tha 
animal  kingdom^  though  in  a  smaller  quantity.  In  its  pure  state  it  is  a  thick,  glairy,  taste- 
less fluid,  analogous  to  white  of  egg.  It  is  found  abundantly  in  the  jaiccs  of  green  leaves, 
as  well  as  in  the  flour  from  wheat.  It  resembles  gluten  considerably  in  its  composition, 
containing  also  nitrogen,  but  it  is  soluble  in  alcohol,  and  in  cold  water,  which  gluten  is 
not.  When  the  juice  of  cabbage  leaves,  or  other  similar  plants,  is  pressed  out  and  pass- 
ed through  a  cloth,  it  is  not  at  once  transparent,  but  a  fine  green  powder  is  suspended  in 
it,  which  will  require  a  week  to  settle  to  the  bottom :  this  is  called  green  fecula,  and  it 
consists  of  three  substances :  1,  a  green  colouring  matter,  which  is  resinous ;  2,  woody 
fibre  that  has  been  entangled  in  the  juice ;  3,  vegetable  albumen.  If  a  glass  bottle  filled 
with  the  green  juice  as  soon  as  it  is  filtered,  aod  before  it  has  time  to  settle,  be  placed 
in  a  vessel  with  boiling  water,  the  liquor  will  deposite  a  flocculent  or  cheesy  matter,  which 
consists  of  the  albumen,  which  has  coagulated  by  the  beat ;  and  as  it  resembles  the 
white  of  egg,  when  washed  and  deprived  of  colour,  it  has  received  the  name  of  albumen^ 
though  not  absolutely  identical  with  animal  albumen ;  it  appears  to  be  sometimes  a  vege- 
to-animal  substance. 

It  can  scarcely  be  necessary  to  state  that  this  principle  contained  in  the  juice  must 
coagulate  in  the  same  manner  as  animal  albumen  when  vegetables  are  boiled ;  and  on 
this  depends  the  method  taken  to  clarify  many  vegetable  juices. 

It  is  found  in  many  plants ;  in  nuts,  grains,  apples,  grapes,  and  fruit  of  all  kinds ;  in 
flowers,  young  shoots  of  trees,  green  leaves,  iic.  It  abounds  in  the  juice  of  the  Papan- 
tree ;  when  this  juice  is  boiled,  the  albumen  falls  down  in  a  coagulated  state ;  it  is  like- 
wise met  with  abundantly  in  mushrooms  aod  in  different  species  of  funffi.  The  princi- 
pal part  of  the  almond,  and  of  the  kernels  of  many  other  nuts,  appears,  from  the  experi- 
ment of  Prout,  to  be  a  substance  analogous  to  coagulated  albumen.  The  juice  of  the 
fruit  of  the  Ochra  {Hibiscus  esculentus)  contains  a  liquid  albumen  in  such  quantities,  that 
it  is  employed  in  Dominica  as  a  substitute  for  the  whites  of  eggs  in  clarifying  the  juice 
of  the  sugar-cane.  Like  gluten,  it  soon  putrefies,  particularly  when  kept  moist,  or  in 
stagnant  water.  It  is  contained  under  the  fibrous  rind  of  flax  and  hemp,  and  its  decom- 
position during  steeping  occasions  the  ready  separation  of  the  fibres,  and  likewise  the 
unwholesome  and  ofl^ensive  odour  of  water  in  which  this  has  takeh  place.  It  is  this 
also  which  occasions  the  disagreeable  and  unhealthy  smell  of  decaying  leaves  of  vege- 
tables, and  particularly  of  cabbages,  and  of  the  water  in  which  they  have  been  boiled. 
Like  animal  albumen,  it  consists  of  carbon,  oxygen,  hydrogen,  and  nitrogen. 

2286.  Yeast,  or  the  vegetable  ferment,  which  We  shall  see  more  of  under  "  Fermenta- 
tion,'* is  supposed  to  be  either  gluten  or  vegetable  albumen ;  but  it  does  not  appear  to 
be  absolutely  certain  whether  it  is  one,  or  modification  of  both. 

2287.  VegeuMe  fibrin' and  vegetable  casein  are  enumerated  among  the  proximate  princi- 
ples of  vegetables  by  some  Uite  writers  ;  but  as  it  does  not  appear  certain  that  they  are 
not  identical  with  those  already  known  and  described,  we  avoid  rendering  our  subject 
unnecessarily  complicated. 

SkCT.  V. — SnOAS,  OB  the   SACCRARINB   paiNCIPLB. 

2888.  Sugar  is  very  generally  diffused  through  the  vegetable  kingdom ;  but  its  importance 
demands  that  it  should  be  treated  of  at  large  in  a  separate  part  of  this  work.  At  present 
it  is  proposed  to  consider  it  only  in  brief  as  one  of  the  proximate  principles  of  vegetables. 
Sugar  exists  more  or  less  in  almost  all  vegetables,  but  abundantly  in  ripe  fruits,  and  the 
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roots  of  the  beet,  carrot,  6lc.    It  is  proeared  most  plentiAilly,  is  is  well  knowiti  from 
the  juice  of  the  sugar-cane  and  of  the  maple-tree. 

2889.  There  are  eeveral  tpecies  of  sugar  which  agree  in  having  a  sweet  taste,  but  which 
differ  in  other  respects.  1.  Caiu-augar^  or  common  sugar,  which  is  seen  in  its  purest 
state  when  crystallized  in  white  sugar-candy,  and  in  refined  sugar.  Sugar  from  the 
maple-tree  and  beet  root  is  the  same  as  that  from  the  cane.  S.  Sugar  from  grape*  con* 
tains  less  carbon  than  cane-sugar,  and  is  not  so  sweet ;  it  requires  two  and  a  half  times 
as  much  of  this  sugar  to  sweeten  to  the  same  degree  as  cane-sugar ;  it  cannot  be  made 
to  crystallize  distinctly,  but  solidifies  in  grains ;  it  dissolves  less  rapidly  than  cane-sugar, 
and  gives  a  more  fluid  sirup.  Sugar  of  malt  agrees  with  this,  and  also  the  sugar  cf 
honey,  of  raisins,  figs,  and  many  other  sweet  fruits.  There  are  other  varieties  of  sugar 
ftooi  various  vegetables,  but  as  they  are  not  well  understood,  and  not  important,  we 
need  not  mention  them. 

S290.  We  have  already  stated  that  eugar  can  he  prepared  from  starch ;  and  hence  the  read- 
er may  be  less  surprised  at  being  informed  that  the  woody  fibre,  or  the  wood  of  vegeta- 
bles, a  principle  which  will  be  described,  has  been  employed  for  the  same  purpose.  Per- 
sons not  familiarized  with  chemistry  may,  perhaps,  consider  it  as  a  piece  of  pleasantry 
to  be  told  that  sugar  has  been  made  from  common  wood,  deal  boards,  sawdust,  straw, 
and  even  linen  rags,  all  of  which  consist  of  woody  fibre ;  yet  this  has  been  eflffected  by 
Braconnot  through  the  action  of  sulphuric  acid ;  but  as  the  fact  is  rather  illustrative  of 
the  powers  of  chemistry,  and  the  nature  of  vegetable  substanoes,  than  applicable  at 
present  to  any  practical  purpose,  we  shall  not  enter  into  farther  details  respecting  it. 

2891.  The  otUy  sugar  in  general  use  in  Britain  is  that  of  the  sugar-cane  made  in  the 
West  and  East  Indies ;  the  maple-tree  sugar  is  made  and  used  in  North  America,  and 
the  .beet  root  sugar  in  France.  Besides  the  use  of  sugar  for  domestic  purposes,  it  is 
extensively  employed  for  producing  ardent  spirit,  either  pure,  or  in  wine,  beer,  and  aU 
fermented  liquors ;  and  it  is  the  only  substance  from  which  this  can  be  procured,  as  will 
be  fully  explained  under  "  FermenUtion,"  "  Brewing."  "  Wine-making,**  and  "  Distill- 
ing.**   It  is  likewise  employed  in  the  preservation  of  fruits. 

There  are  various  opinions  respecting  the  nutritive  properties  of  sugar.  It  is  readily 
digested  by  the  healthy  stomach ;  but  with  some  dyspeptic  individuals  it  does  not  agree. 

SbOT.  VI. — MUCILAGI. 

2292.  It  ts  usual  to  consider  mueHage  and  a  solution  of  gum  in  water  as  the  same  ;  but 
Hennstadt  makes  this  distinction :  the  solution  of  gum  in  water  is  transparent  and  glu- 
tinous, and  can  be  drawn  out  into  threads,  whereas  that  of  mucilage  is  opaque,  does  not 
feel  glutinous,  but  slippery,  and  cannot  be  drawn  into  threads.  Dr.  Bostock  also  takes 
a  similar  view  of  the  subject.  Of  mucilages  there  are  a  great  variety  of  kinds  existing 
in  the  roots,  stems,  leaves,  and  seeds  of  many  plants.  They  seldom  or  never  separate 
spontaneously,  but  may  be  obtained  artificially  in  a  state  of  tolerable  purity,  though  it  is 
impossible  to  separate  them  completely  from  starch,  gluten,  sugar,  &c.  Only  a  few 
species  have  been  examined,  and  we  are  uncertain  how  far  their  properties  agree.  Lin- 
seed yields  one  of  the  purest,  which  is  well  known  in  what  is  called  linseed  tea ;  when 
thick,  it  much  resembles  solution  of  gum  Arabic.  Mucilage  is  perfectly  soluble  in  cold 
and  hot  water,  and  is  easily  extracted  by  boiling,  as  from  the  roots  of  marshmaltows, 
the  kernels  of  quinces,  and  most  bulbous  roots  and  fleshy  leaves.  Many  of  the  fuci  also 
yield  a  large  quantity ;  some  lichens  have  so  much,  that  they  have  been  used  for  the  pur- 
pose of  gum  in  calico  printing.  Mucilage  is  found  more  or  less  in  barley,  wheat,  and 
all  the  grains  used  for  brewing  and  baking. 

Skct.  VII.^-ouw. 

2293.  Some  trees  suffer  their  gum  to  transude  either  spontaneously  or  by  incisions  made 
in  them ;  it  becomes  concrete  by  drying  in  the  air.  All  gums  are  easily  dissolved  in 
water,  and  are  then  nearly  analogous  to  mucilage ;  but  they  do  not  dissolve  in  spirits  of 
wine  nor  in  oils.  They  readily  unite  with  sugar,  and  their  composition  is  so  analogous 
to  it,  that  they  are  easily  converted  into  that  substance  by  a  chemical  process,  which, 
however,  is  not  employed,  because  sugar  is  procured  more  economically  in  another  way. 
The  uses  of  gum  are  well  known.    The  principal  gums  among  us  are  : 

2294.  Gum  Arabic^  the  most  valuable  kind,  which  exudes  from  different  species  of 
mimosa,  particularly  the  vera,  a  native  of  Arabia.  The  best  is  colourless,  and  Very 
transparent. 

2295.  Gum  Senegal  does  not  differ  much  from  the  last,  but  comes  to  us  in  lar^ 
pieces,  and  is  much  employed  by  the  calico  printers.  It  is  the  produce  of  the  Acacia 
Senegahnsis. 

2296.  Gum  tragacanth  is  very  difiTerent  fVom  the  gums  already  mentioned,  and  is  the 
produce  of  the  Astragalus  traeojcantha^  a  thorny  Shrub  growing  in  Syria  and  the  islands 
m  the  Levant.  It  does  not  dissolve  in  cold  water,  but  sweUs  up  into  a  mucilaginous 
mass,  and  requires  digesting  in  hot  water. 

2297.  Cherry  gum  is  more  analogous  to  gum  tragacanth  than  to  gum  Arabic,  as  it 
dissolves  in  hot  water,  but  not  is  eold.  Itaxudes  from  the  Prunus  axicum^  or  black 
eherry-tree  of  this  country ;  also  from  the  plum,  peach,  and  apricot-treea. 
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-  The  gums  are  seldoin  employed  as  food,  and,  it  is  said,  are  not  very  nutritions,  thongli 
the  Africans  in  Senegal  sometimes  subsist  upon  it  during  the  gum  harvest. 

SbCT.  VIII. — LIQSIS,  OR  WOOPT  FIBBE. 

2298.  Thu  name  kat  been  gioen  to  ike  solid  ekeUUmf  a»  U  may  be  called^  of  plants^  or 
what  remains  after  all  the  principles  which  have  been  just  described  are  separated. 
This  skeleton  is  composed  of  an  infinite  number  of  extremely  minute  fibres,  which  are 
arranged  in  bundles,  so  as  to  constitute  the  various  forms  of  stems,  branches,  and 
leaves ;  and  these,  together  with  the  cellular  or  pithy  part  between  them,  make  up  the 
solid  through  which  the  juices  flow.  Every  one  has  seen  leaves,  in  the  autumn  and 
beginning  c^f  winter,  decayed,  so  as  to  have  only  the  veins  or  fibres  remaining :  this  is 
the  lignin,  or  wood,  of  the  leaves.  ^ 

221%.  Tke  froperHee  of  Ugmn  may  he  examined  by  boiling  some  wood  rasped,  or  saw« 
dust,  for  a  long  time  in  water,  to  carry  away  such  substances  as  are  soluble  in  this  fluid, 
and  then  treating  it  with  alcohol,  to  dissolve  the  resinous  principles.  After  this,  no- 
thing would  be  found  to  remain  but  a  fibrous  substance,  without  taste  or  odour,  and 
which  would  undergo  no  change  by  keeping  in  the  dry :  this  would  bo  pure  lignin,  and 
would  amount  to  about  96  per  cent  in  most  kinds  of  wood. 

2300.  The  ligneoue  parif  or  lignmt  of  eeeuleni  vegetables  is  in  far  Uss  proportion  than  m 
vtood ;  yet  it  is  never  absent,  since  it  is  necessary  to  form  the  skeleton  of  the  plant.  U 
is  seen  in  the  stringy  part  of  culinary  vegetables,  as  in  many  parts  of  the  cabbage ;  but 
is  most  striking  in  the  hemp  and  flax  plants,  their  long  fibres  consisting  of  this  very 
woody  matter  arranged  round  the  external  part  of  the  stem. 

2801.  JApdn  is  itself  composed  o/ the  same  elements  as  all  the  other  proximate  prin* 
ciples  consist  of;  in  100  parts  there  are  51*43  of  carbon,  42*73  of  oxygen,  and  5*82  of 
hydrogen ;  and  when  it  is  burned,  the  oxygen,  hydrogen,  and  part  of  the  carbon  fly  oflT, 
leaving  only  remaining  the  carbonaceous  part  of  the  skeleton,  in  the  form  of  charcoal. 

Wood,  under  ordinary  circumstances,  as  is  well  known,  is  indigestible,  and  unfit  for 
food ;  those  v^^tables  which  have  much  of  it  in  their  structure  are  improper ;  and  it 
is  only  the  most  succulent,  that  is,  those  which  have  much  juice,  or  other  nutritions 
principles,  in  proportion  to  their  woody  fibre,  that  are  employed ;  yet  the  substance  we 
are  now  considering  is  (as  we  have  already  hinted)  not  entirely  incapable  of  being  en^ 
ployed  for  human  sustenance. 

2302.  We  shall  see  under  the  article  *'  Bread,"  in  Book  IX.,  Chap.  III.,  that  wood 
itself  can  be  used  in  various  ways  to  assist  in  increasing  the  quantity  of  nutriment ;  and 
chemistry  has  opened  a  new  view  of  the  subject,  which  may,  perhaps,  some  day,  extend 
the  bounds  of  the  vegetable  kingdom  to  the  support  of  life.  We  mention  these  discov- 
eries, because,  although  they  are  not  applied  at  present  in  practice,  yet  they  are  inti- 
mately connected  with  the  subject  of  aliment,  and  the  view  which  we  are  attempting 
to  give  would  be  altogether  incomplete  without  noticing  them. 

2303.  Tk€  discooeries  to  tohich  we  allude  were  made  by  M.  Braconnot,  a  French  chemist, 
and  are  desiHribed  at  length  in  Vol.  XII.  of  the  Annates  de  Chimie.  If  the  sawdust  of 
hard  wood  be  mixed  up  with  strong  sulphuric  acid,  it  will  be  dissolved :  when  the  mix- 
ture has  got  clear,  add  chalk  to  saturate  the  acid ;  then  strain  ofi"  the  liquor  from  the 
insoluble  sulphate  of  lime,  and  boil  it  down  to  dryness.  A  substance  will  now  be  found 
in  the  bottom  of  the  vessel  very  much  like  gum  Arabic,  and  which  is  the  produce  of  the 
sulphuric  acid  acting  upon  the  lignin,  or  dry  indigestible  fibre  of  the  wood.  This  sub* 
stance,  indeed,  appeara  to  have  all  the  properties  of  gum ;  it  is  transparent  and  yellow, 
shining  like  gum,  dissolves  in  water,  making  a  viscid,  adhesive  paste  that  will  join  bodies 
together.  Gum  is  known  to  be  to  a  certain  degree  nutritious ;  and  here  is  a  new  suh- 
stance  possessing  similar  properties.  But  this  is  not  all.  If  this  gum  be  once  more 
treated  with  sulphuric  acid,  by  mixing  and  heating  them  together,  the  gum  is  converted 
into  sugar  capable  of  being  granulated,  and  which,  though  not  of  the  same  strength  as 
cane  sugar,  would  serve  for  the  purpose  of  distillation,  and  many  others.  To  say  that 
these  processes  would  be  too  expensive  to  be  applied  at  present  to  any  practical  use  is 
trifling ;  and  we  envy  not  the  person  who  could  urge  the  objection  with  a  view  to  lessen 
the  interest  which  such  discoveries  must  excite.  In  the  progress  which  mankind  has 
been  making  from  the  rudest  state,  facts  themselves  have  been  first  ascertained  :  their 
application  has  been  a  second  step,  and  often  very  gradual  and  slow.  But  it  is  quite, 
unnecessary  to  enlarge  upon  this  subject :  the  history  of  inventions,  and  the  advance- 
ment of  society,  present  innumerable  proofs  of  the  most  striking  kind,  that  discoveries 
are  not  to  be  undervalued  because  we  cannot  see  their  immediate  bearing ;  and  if  even 
nothing  farther  shall  be  accomplished,  yet  the  beautiful  simplicity  of  vegetable  nature 
flashes  at  once  upon  the  understanding,  and  this  knowledge  seems  to  give  man  a  power 
hitherto  unknown  and  unsuspected. 

2304.  It  now  appears  that  starch,  gum,  sugar,  lignin,  and  probably  other  vegetable  prinei^ 
|i(f«,  are  so  nearly  allied  in  their  composition  (as  we  have  already  pointed  out),  that  little 
IS  necessary  to  cause  one  to  assume  the  form  and  properties  of  the  other.  But  here 
)ve  must  make  a  distinction,  and  draw  the  line  between  the  feeble  powera  of  humati 
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chemistry  and  those  extraordinary,  bat  altogether  incomprehensSile,  powers  wfaicfa 
belong  to  the  chemistry  of  nature. 

3305.  Starch  is  not  merely  a  tuh9ttai£i  cansiating  ofitfimtt  dementM,  hutitiw  a  tubstamee 
having  an  organic  itrueture :  it  consists  of  minute  Tesicles,  of  oval  forms,  that  can  be 
seen  only  by  a  good  microscope :  now,  though  we  can  convert  these  into  the  substance 
called  sugar,  yet  the  chemist  cannot  bring  this  sugar  back  again  to  starch ;  though  he 
can  make  sugar  from  starch,  he  cannot  make  starch  from  sugar ;  he  cannot  organiie. 
In  like  manner  is  lignin,  a  most  extraordinary  organiied  substance,  composed  of  bundles 
of  tubes  fiAy  times  finer  than  a  hair,  the  finer  fibre  of  flax  being  a  bundle ;  now  lignin 
can  be  made,  as  we  have  seen,  into  sugar,  but  the  latter  substance  cannot  be  brought  back 
to  the  state  of  those  minute  woody  fibres.  We  know  from  chemistry  the  oompositioB 
of  all  those  substences :  we  know  that  they  all  consist  of  cartwn,  oxygen,  and  hydrogen ; 
elements  which  we  can  procure  from  mineral  bodies ;  yet,  though  we  have  these  ele* 
mentary  bodies  in  abundance,  we  cannot  out  of  them  compose  the  simplest  organic 
body.  The  work  of  organization  is  altogether  beyond  the  coroprohension  of  the  hnmsn 
mind. 

2306.  Now  it  is  a  fact  which  we  Uam  from  extensive  obserraiioH,  that,  in  order  that 
matter  shall  be  fitted  for  the  food  of  animals  of  any  kind,  it  should  be  prepared  by  haT- 
ing  first  passed  through  the  yegetable  kingdom ;  and  that  it  should  there  have  been 
employed  in  forming  vegetable  structures ;  in  short,  it  most  have  been  what  we  term 
an  organized  body,  or  a^body  possessed  of  a  certain  species  of  life,  and  constructed  in  a 
peculiar  manner  very  difilerent  from  mineral  substances.  No  animal  can  subsist  npoD 
mineral  bodies,  even  though  they  should  contain  nearly  the  same  elementary  principles  as 
vegetables :  these  elemente  must  have  been  first  organized  before  they  can  constitute 
food  for  an  animal.  Vegetables  can  extract  food  from  mineral  substances,  and  prepare 
it  for  animals,  by  first  converting  it  into  their  substance ;  after  this,  the  same  matter 
may  be  introduced  into  the  aninuil  system,  and  undergo  such  farther  modification  as  to 
be  animaUzed ;  it  now  passes  into  the  animal  kingdom,  and  is  capable  of  affording  sus- 
tenance to  this  higher  class  of  beings.  Hero,  then,  is  a  part  of  that  beautiful  order  and 
gradation  which  we  discover  in  every  part  of  croation.  This  chief  use  of  vegeteble 
life,  that  of  conducting  to  a  higher  order,  may  seem  to  be  contradicted  by  animate  feed- 
ing upon  each  other ;  but,  on  closer  examination,  it  will  be  found  that  this  exception  is 
more  apparent  than  real,  as  we  may  observe  that  carnivorous  animals  live  upon  those 
that  feed  upon  vegetables,  so  that  still  we  trace  that  the  entrance  of  matter  into  the 
living  system  is  through  the  vegetable  kingdom. 

2307.  A  bar  seems^  tkereforci  opposed  to  the  extent  of  onr  ehemieal  power  ;  we  cannot  by 
ite  means  increase  the  quantity  of  organized  matter ;  but  it  is  evident  that  human  knowl- 
edge and  art  have  already  wonderfully  modified  the  nature  of  organized  matter,  so  as  to 
render  available  as  food  much  that  in  ite  natural  stete  was  unfit ;  of  which  the  arte  of 
agriculture  and  of  cooking  furnish  eminent  examples. 

2308.  In  prosecuting  these  researches,  Braeonnot  was  desirous  of  trying  how  far  the 
changes  from  lignin  to  sugar  could  be  efl^bcted,  and  whether  every  condition  of  this  prin- 
ciple could  be  so  converted.  For  this  purpose  he  tried,  not  only  sawdust,  but,  with  equal 
success,  hemp,  straw,  and  even  linen  rags  and  paper,  all  of  which  consist  of  lignin,  and 
all  of  which  be  converted  into  sugar. 

S309.  Bui  a  is  mw  Many  ^ttrt  tinee  tKat  Professor  AtKhtenrUtk  of  TiMmgen  showed  tint,  bj  ^rrpor  qui- 
anment.  liraia  might  be  converted  into  a  cpeoie«  of  bnoA  (Proot,  PkU.  TVww.,  18S7.  See  receipt  m  Chap. 
TIL,  Book  fX.,  **  On  Bread**).  "  This  diacorery,**  Sir  John  HerKhel  obeerves,  "  which  renden  Mmiiie  neit 
to  impneaible,  deeenrea  a  higher  degree  of  celebrity  than  it  has  obtained.**  And  leet  it  might  be  ettppaeAd,  in 
what  we  have  said  abore,  that  there  is  a  certain  daeh  of  the  eztraTagant,  we  shall  beg  leave  to  qaote  a  few 
farther  remarks  from  the  anthority  we  have  just  cit«d,  whose  practical  as  well  at  enlarged  views  no  oae  will 
dis)iote.  **  The  tranaformatiuns  of  chemistry,  by  which  we  are  enabled  to  convert  the  most  apparently  nseless 
materials  into  important  objects  in  the  arts,  are  opening  np  to  us  every  day  soarces  of  wealth  and  convenience 
of  which  former  ages  had  no  idea,  and  which  have  been  pare  gifts  of  science  to  man.  Every  department  of 
art  has  felt  their  influenoe,  and  new  instances  are  ooniinnally  staiting  forth  of  the  unlimited  reeoarees  which 
this  wonderful  science  developos  in  the  most  steril  parts  of  nature.  Who,  fiw  instance,  woald  have  conceived 
that  linen  rags  were  capable  of  producing  more  than  their  own  weight  of  sugar  by  the  simple  agencr  of  one  of 
the  cheapest  and  most  abundant  acids ;  that  dry  bones  could  be  a  magazine  of  nutriment  capable  oi  preserva- 
tion for  years,  and  ready  to  yield  up  their  sustenance  in  the  form  best  adapted  to  the  support  of  life,  on  the  ap* 
plication  of  that  powerful  agent  steam,  which  enten  so  largely  into  all  our  procesees,  or  ot  an  add  at  once  cheap 
and  durable  ;  thus,  sawdust  itself  is  susceptible  of  conversion  into  a  substance  bearing  no  remote  analogy  to 
bread,  and  though  less  palatable  than  that  of  flour,  yet  no  way  disagreeable,  and  both  wholesome  and  digest- 
ible, as  well  as  highly  nutritive  ?** 

Notwithstanding  these  announcements,  however,  it  is  but  just  to  add,  that  some  persons  think  it  peaaibhi 
that  the  apparently  nutritive  properties  of  lignin,  as  treated  by  Professor  Auchtenrieth,  might  have  been  paitly 
owing  to  some  starch  which  generally  accompanies  the  woody  fibre  ;  and  we  have  said  so  much,  rather  to  show 
the  power  of  ohemistry  as  applied  to  onr  subject,  than  as  anything  of  great  practical  advantage. 

SbOT    IX. — ^VBOBTABLB  JBLLT. 

2310.  Several  vegetables,  but  particularly  ripe  fruits,  as  currants  and  gooseberries, 
yield  a  juice  by  pressure,  which,  when  carefully  evaporated  at  a  temperature  of  200°,  the 
concentrated  portion  of  it  concretes  into  a  tremulous  gelatinous  mass,  quite  distinct  from 
animal  gelatin,  and  from  gluten,  as  it  contains  no  nitrogen.  This  substance  is  well 
known  by  the  name  of  jelly.    It  is  scarcely  soluble  in  cold  water,  but  very  soluble  in  hoi 
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water,  and  when  coldi  again  coagulates  into  the  form  of  jelly.  When  long  boiled,  it  losea 
the  property  of  gelatinizing  by  cooling,  and  becomes  analogous  to  mucilage.  This  is  the 
reason  that,  in  making  currant,  or  any  other  ▼egetable  jelly,  when  the  quantity  of  sugar 
added  is  not  sufficient  to  absorb  all  the  watery  parts  of  the  fruit,  and,  consequently,  it  is 
necessary  to  concentrate  the  liquor  by  long  boiling,  the  mixture  often  loses  the  property 
of  gelatinizing,  and  the  jelly,  of  course,  is  spoiled.  Vegetable  jelly  exists  more  or  less 
in  an  ripe  acid  fruits,  as  the  orange,  lemon,  gooseberry,  6co.  It  is  considered  very  anal- 
ogous to  gum  with  vegetable  acid. 

To  procure  the  jelly  free  from  the  acid,  if  the  jelly  which  has  gelatinized  be  put  into  a 
sieve,  the  acid  gradually  filters  through,  and,  by  washing  with  water,  may  be  separated, 
leaving  the  jelly  pure ;  this  will  dry  into  a  hard  mass,  not  very  different  from  gum. 
Braconnot,  who  first  observed  this  fact,  proposes  the  name  of  pectin  for  the  substance. 

Sect.  X. — tiobtablk  oils. 

3311.  Oil  M  dutinguiahed  by  itt  peculitur  unetwms  feelt  by  it*  inflammahility,  and  refusing 
tomixmtk  water.  Animal  oil  has  been  described  as  "  F^t,"  Chap.  II.,  Book  VII.  The 
vegetable  oils  are  divided  into  fixed  and  volatile.  They  are  called  fixed  when  the  greasy 
stain  which  they  give  to  paper  does  not  disappear  on  the  application  of  heat,  and  when 
they  do  not  rise  in  distillation  at  the  temperature  of  boiling  water.  Volatile  oils  are  those 
whose  stain  on  paper  disappears  with  a  gentle  heat,  and  which,  when  distilled  with 
water,  rise  at  the  temperature  of  212°.  The  fixed  vegetable  oils  form  a  numerous  and 
important  class. 

2212.  Fixed  Vegetable  Oilt. — These  exist  ready  formed,  and  uncombined  with  any  other 
substance,  in  the  kernels  of  many  seeds.  They  are  also  found  in  the  roots,  baric,  and 
wood;  but  there  they  are  intimately  combined  with  other  principles  of  the  plants. 
These  are  usually. procured  from  the  seeds  and  kernels  of  plants  by  pressure ;  hence 
they  are  often  caUed  expreeeed  oils.  The  substances  are  put  into  bags  of  hemp  or  hair 
cloth,  and  subjected  to  the  action  of  pressing-miUs,  at  first  without  heat ;  what  is  ex- 
pressed first  is  the  purest  oil,  and  is  called  cold  drawn ;  afterward  some  heat  is  applied, 
by  which  a  second  quantity  is  obtained  of  an  inferior  kind.  By  this  process  some  mu- 
cilage is  pressed  out  together  with  the  oil ;  and  as  this  deteriorates  the  quality  of  the 
oil,  it  is  afterward,  but  with  some  difficulty,  separated,  and  the  oil  is  said  to  be  purified. 
Fixed  oils,  when  perfectiy  pure,  are  quite  transparent,  either  colourless,  or  of  a  pale 
yellowish  or  greenish  tinge,  and  without  smell  or  taste ;  when  they  possess  the^e  in 
their  ordinary  state,  it  is  owing  to  the  mucilage  and  other  matters  mingled  with  them. 
They  are  usually  fiuid,  but  of  thickish  consistence,  and  they  congeal  at  moderately  low 
temperatures ;  some  are  naturally  concrete.  They  combine  readily  with  alkali,  forming 
soaps. 

Fixed  oils  do  not  boil  by  being  converted  into  vapour  until  they  are  heated  to  600^. 
When  a  sufficient  heat  is  applied,  and  vapour  is  formed  and  then  condensed,  the  con- 
densed oil  is  found  to  have  had  its  properties  altered :  it  has  become  more  limpid  and 
volatile,  having  lost  some  of  its  carbon.  When  expressed  oils  are  exposed  to  a  warm 
atmosphere,  they  gradually  acquire  a  sharp  taste  and  smell,  and  become  thick.  This 
change  is  termed  raneidity,  and  is  owing  to  their  absorbing  oxygen. 

2313.  Fixed  vegetable  oils  are  subdivided  into  fat  and  drying  oils. 

2814.  Fat  vegetable  oils  are  those  which  will  not  dry  or  become  hard  of.  themselves 
when  spread  on  any  substance,  but  remain  always  liquid,  or  soft  and  greasy,  in  the  ordi- 
nary temperature  of  our  climate.  Fat  oils,  in  general,  will  not  unite  with  water  alone ; 
yet,  by  the  addition  of  mucilage  or  sugar,  they  mix  with  it  by  agitation,  and  such  mix- 
tures are  called  emuUione.  These  oils  require  to  be  heated  to  6^°  before  they  boil,  and 
do  not  inflame  until  their  temperature  is  elevated  to  this  point.  When  exposed  to  the 
air,  they  become  more  viscid,  and  acquire  a  degree  of  rancidity ;  but  when  fresh,  they 
have  little  or  no  smell ;  they  are  never  perfectly  transparent,  but  have  always  a  slight 
yellowish  or  greenish  tinge.  The  principal  fat  vegetable  oils  in  use  with  us  as  food  are 
olive  oil,  rape-seed  oil,  and  almond  oil :  others,  employed  by  us  only  for  procuring  light, 
as  palm  oil  and  coooanut  oil,  have  been  described  in  Chap.  II.,  Book  IV.,  '*  On  Artificial 
Illumination." 

2315.  Olive  oiZ  is  so  useful  in  domestic  economy  as  to  demand  more  attention.  The 
description  of  the  olive,  from  the  pulpy  part  of  which  it  is  obtained,  will  be  given  in 
Chapter  IX.,  on  "  Fruits."  Olive  oil  is  brought  to  us  from  Italy,  Spain,  and  the  Ionian 
Islands,  but  chiefly  from  the  first  of  these  countries.  The  best  oil  known  in  our  mar- 
kets is  made  in  Florence  and  Lucca,  and  comes  from  Leghorn ;  but  most  of  our  olive  oil 
is  Neapolitan,  produced  in  the  provinces  of  Puglia  and  Calabria  Ultra,  and  called  Galipoli 
oil,  from  the  place  whence  it  is  exported.  A  great  deal  is  used  by  the  wool  manufactu- 
rers.   It  is  produced  in  the  following  manner : 

The  oil  is  contained  in  the  pulpy  outside  of  the  fruit,  whereas  most  other  fruits  have 
their  oil  in  the  nuts  or  kernels.  The  olives  are  gathered  ripe  in  November,  and  imme- 
diately bruised  in  a  mill,  the  stones  of  which  are  set  wide  enough  not  to  crush  the 
kernel ;  the  pulp  is  then  subjected  to  the  press  in  bags  made  of  rushes.    By  the  firsi 


46d  ON  FOOD. 

gentle  pressure  the  best,  or  mi^n  oil,  is  obtained ;  and  by  increasing  the  pressure  so' 
as  to  brealc  the  kernels,  at  the  same  time  moistening  the  residuum  with  water,  and 
applying  sometimes  a  slight  degree  of  beat,  a  second  quality  is  procured,  which,  though 
mixed  with  the  water,  on  being  suffered  to  remain  undisturbed,  soon  separates,  and, 
although  inferior  to  the  first,  is  still  fit  for  the  table.  Sometimes  a  third  quality  is  pro- 
duced by  boiling  the  pressed  cakes  in  water,  and  skimming  off*  the  oil ;  this  is  used  by 
the  soap-boiler  and  other  manufiicturers.  Much  depends,  not  only  on  the  quality  of  the 
fruit,  but  also  on  its  being  exactly  in  the  proper  degree  of  maturity ;  if  not  sufficiently 
ripe,  the  oil  has  a  bitterish  taste ;  if  too  ripe,  the  oil  is  fatty.  After  the  oil  has  been  ex- 
pressed, it  is  necessary  that  it  be  separated  from  the  mucilaginous  matter  that  accompa- 
nies it.  For  this  purpose  it  is  sufl%$red  to  rest  till  the  mucilage  and  impurities  subside, 
and  the  oil  is  found  upon  the  top.  If  it  be  immediately  put  carefully  into  clean  glass 
flasks,  and  secured  from  the  air,  it  undergoes  no  farther  change.  The  common  oil  put 
into  casks  cannot  be  preserved  above  a  year  and  a  half  or  two  years.  The  oil  used  fur 
the  table  is  sometimes  adulterated  with  poppy  oil.  This  fraud  may  be  detected  by  ex- 
posing the  oil  to  a  freezing  cold :  the  olive  oil  will  congeal,  while  that  of  peoples  will 
remain  fluid.  But  a  contamination  of  a  pernicious  kind  by  lead  is  said  to  occur  from  its 
having  been  kept  in  leaden  cisterns,  either  in  Spain,  where  this  is  practised,  or  in  this 
country.  Good  olive  oil  should  be  inodorous,  insipid,  soft,  and  agreeable  in  the  mouth. 
Its  analysis,  according  to  Gay  Lussac  and  Thenard,  is,  in  100,  carbon,  77'Sl ;  hydrogen, 
18*3 :  oxygen,  9-4. 

2316.  Rape-seed  oil  is  extracted  from  the  BrasMica  na^u*  and  campestru.  It  is  made 
chiefly  in  Flanders,  where  it  is  used  for  the  table,  and  is  said  to  be  employed  for  adul- 
terating oUve  oil ;  but  though  very  pleasant  when  quite  fresh,  it  is  liable  to  become 
nncid. 

S317.  Almond  OH. — ^Thts  oil  being  united  to  much  albuminous  and  mucilaginons  mat- 
ter, easily  mixes  with  water,  and  forms  emulsions,  for  which  purpose  it  is  much  em- 
ployed in  pharmacy.  The  oil  is  obtained  by  expression  from  the  fruit  of  the  almond- 
tree  {AmygduUu  communis).  When  pure,  it  is  perfectly  inodorous,  and  of  an  agreeable 
taste. 

2318.  Castor  oily  obtained  from  the  seed  of  Rieinus  eommums,  or  Patmd  Chrisli,  is  used 
only  medicinally. 

isi9.  Many  fixed  vegetable  oils  do  not  remain  liquid  in  our  ordinary  temperatures;  some 
of  them  are  called  vegetaJble  butters.  These  are  very  numerous ;  but  the  principal  ones 
known  to  us  are  palm  oil,  from  the  palm ;  cocoanut  ouf,  from  the  kernels  of  the  cocoanut ; 
butter  of  cacao,  procured  from  the  kernels  of  the  Theobroma  eaeaxt,  or  chocolate  nut.  These 
oils,  which  are  solid  with  us,  but  always  soft  or  liquid  in  wann  climates,  are  employed 
in  India  and  Africa  as  substitutes  for  butter  in  cooking,  and  also  for  making  candles. 
See  Book  IV.,  *'  On  Artificial  Illumination." 

2320.  Drying  oils,  when  exposed  to  the  air,  acquire  a  pellicle  on  the  surface  ;  and  if 
they  are  spread  in  a  very  thin  layer,  they  harden  and  become  solid,  resembling  resinous 
bodies,  from  the  absorption  of  oxygen  :  on  which  account  they  are  employed  to  mix  wHh 
colours  in  painting,  which  the  fat  oils  will  not  serve  for,  on  account  of  their  not  drying. 
The  principal  drying  oils  are  linseed  oil,  poppy  oil,  nut  oil,  hempseed  oil. 

2321.  Linseed  oil,  from  the  seeds  of  the  flax  plant  {Linum  usitatissimum  and  perermey 
The  seeds  are  generally  roasted  before  the  oil  is  expressed,  for  the  purpose  of  drying 
up  the  mucilage  -,  it  is  only  used  in  oil  painting  and  in  varoishing. 

2322.  Poppy  oil,  extracted  from  the  seeds  of  Papaver  somm/erum,  is  much  cultivated 
im  France,  Holland,  and  Germany  for  this  purpose.  It  is  clear  and  transparent,  and 
dries  readily ;  it  is  therefore  employed  in  painting ;  when  pure,  it  is  without  taste  or 
odour.  It  is  occasionally  also  used  for  the  same  purposes  as  olive  oil,  having  none  of 
the  narcotic  qualities  of  the  poppy. 

2323.  Hempseed  oil,  made  from  the  seed  of  the  hemp  {Cannabis  sativa),  is  sometimes 
em|doyed  in  painting ;  but  in  Russia  it  is  extensively  used  as  food,  though  its  taste  is 
haiBh  and  disagreeable. 

2324.  Nut  oil,  from  the  frait  of  Corylus  avelanoy  is  used  in  this  country  only  for  paint- 
ing ;  but  in  the  middle  departments  of  France  it  is  employed  as  a  seasoning  for  food ;  it 
Is  apt  to  become  rancid. 

2325.  Tlu  drying  quality  of  these  oils  is  increased  by  boiling,  before  which  they  are  said 
to  be  raw.  The  method  of  boiling  for  this  purpose  has  been  described  in  Book  I.,  under 
'<  House  Painting." 

2326.  Resins  and  natural  balsams  are  dissolved  by  fat  oils,  with  the  assistance  of  heat ; 
and  these  oils,  united  to  the  fixed  alkalies,  make  soap,  an  article  of  such  importance  as 
to  demand  a  separate  description  in  a  subsequent  part  of  this  work.    See  Book  XXIL 

2327.  Volatile  oils,  called  also  essential  oils,  are  obtained  from  various  parts  of  aro- 
matic plants,  as  the  flowers,  leaves,  bark,  wood,  and  roots,  rarely  from  the  seeds,  which 
mostly  contain  fixed  oils.  When  these  oils  exist  in  the  plants  in  great  abundance,  and 
are  contained  in  cells  near  the  surface,  they  are  sometimes  procured  by  simple  expres- 
sion, as  is  the  case  with  the  oil  which  lies  in  the  rind  of  oranges  and  lemons ;  but  the 
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greatest  number  are  procured  by  distillation  as  they  rise,  or  are  converted  into  vapour 
at  the  same  heat  as  water,  212^ ;  hence  their  name  vchuUc ;  for,  as  we  stated,  the  fixed 
oils  require  600^  to  make  them  volatilize  or  change  into  vapour.  The  parts  of  the  plant 
containing  the  volatile  oil  are  put  into  a  still  with  a  quantity  of  water,  and  a  mode/ate 
heat  is  applied.  The  oil  is  separated,  rises  with  the  aqueous  vapour,  and  is  condensed 
with  it.  Most  of  these  oils,  being  lighter  than  water,  swim  upon  the  top ;  a  few  are 
heavier,  and  sink  to  the  bottom.  The  volatile  oils  have  not  the  unctuous  quality  of  the 
fixed  oils,  but  are  generally  as  liquid  as  water,  though  a  few  are  somewhat  viscid.  They 
have  an  acrid  and  burning  taste,  and  an  odour  extremely  powerful,  often  very  fragrant ; 
the  delightful  odour  of  flowers  proceeds  from  the  evaporation  of  the  essential  oils,  which 
are  formed  and  are  contained  in  their  cells. 

They  are  soluble  in  strong  alcohol,  and  hence  the  euenees  of  perfumers ;  but,  on  add- 
ing water  to  the  solution,  they  are  precipitated.  They  unite  with  water  in  a  small  quan- 
tity, which  takes  place  in  the  above-mentioned  process  of  distilling  them ;  and  this  union 
constitutes  the  distilled  waters  of  pharmacy.  From  their  great  volatility,  and  having  no 
fatty  qualities,  the  stain  which  they  make  on  paper  when  dropped  upon  it  disappearB 
altogether  when  held  near  the  fire,  if  the  oil  has  been  quite  pure :  if  a  greasy  spot  re- 
main, it  has  been  mixed  with  fixed  oil. 

They  do  not  unite  readily  with  alkalies,  like  the  fixed  oils,  forming  a  species  of  soapy 
compound  called  by  the  French  saconuUs.  When  exposed  to  the  air,  they  thicken  from 
the  absorption  of  oxygen.  The  most  abundant  and  useful  of  the  essential  oils  is  the  oil 
of  turpentine,  obtained  by  distillation  from  the  natural  juice,  in  which  it  is  combined 
with  resin  in  the  fir  tribe.  Most  of  these  oils  are  employed  in  pharmacy  or  as  perfumes. 
Among  the  latter  are  the  essence  of  jasmine,  violets,  roses,  bergamot,  ie.  (See  farther* 
<<  On  Distilled  Waters  and  Oils,"  Chap.  III.,  Book  XX.)  Oil  of  turpentine  has  been  de- 
scribed in  Book  I.,  among  the  materials  for  painting. 

Sect.  XI. — ykoxtablk  wax. 

2328.  A  §p€eieM  of  tDox  is  a  product  e/  the  vtgetabU  kingdom,  and  may  be  extracted  in 
considerable  quantities  from  various  plants.  The  varnish  which  appears  upon  the  sur- 
face of  many  leaves  consists  of  this  substance,  and  it  is  found  also  in  the  pollen  of 
flowers,  from  which,  and  its  analogy  to  the  honeycomb,  it  has  been  supposed  that  the 
bees  only  collect  their  wax  from  the  vegetable  kingdom ;  but  it  has  been  shown  by  Op- 
perman  {Ann.  de  Chim,,  xlix.,  240)  that  animal  and  vegetable  wax  difler  somewhat  in 
their  constituents ;  and  Huber  found  that  bees  made  wax  when  fed  upon  sugar  only. 
Hunter  also  pointed  out  that  the  substance  which  the  bees  procure  from  the  pollen  is 
not  wax,,  but  a  substance  which  they  gather  for  the  bee-maggots,  and  called  bee-brend. 
Bees'  wax,  therefore,  is  an  animal  substance  secreted  from  the  organs  of  the  bee,  as 
has  been  mentioned  under  "Artificial  Illumination." 

2329.  VcgitahU  wax  may  he  regarded  om  a  fat  oUf  having  become  concrete  by  the 
absorption  uf  oxygen  in  a  natural  state :  accordingly,  we  find  in  different  vegetables 
various  degrees  between  oil  and  solid  wax,  which  constitute  the  vegetable  buUere, 
as  the  butter  of  cacao ;  when  they  become  more  solid,  they  are  called  vegetable  tai- 
low,  as  the  tallow  of  croton ;  when  it  is  very  solid,  it  takes  the  name  of  wax,  as  the 
myrtle  wax  of  America,  extracted  from  the  seeds  of  Myrica  cerifera,  and  the  peU  of  the 
Cninese. 

The  varieties  of  vegetable  wax  employed  in  artificial  illumination  have  been  already 
described  in  Chap.  XL,  Book  IV. 

SicT.  XII. — Bisiir. 

2330.  Resins  are  solid  substances  of  vegetable  origin,  highly  inflammable,  giving  much 
soot  by  combustion ;  insoluble  in  water,  but  soluble  in  essential  oils  and  in  alcohol. 
They  are  supposed  to  be  volatile  oil  saturated  with  oxygen,  in  the  same  manner  as  wax 
Is  thought  to  be  fixed  oil  with  oxygen.  They  often  exude  spontaneously  from  trees, 
sometimes  from  their  artificial  wounds,  and  are  generally,  at  first,  combined  with  volatile 
oil,  from  which  they  may  be  separated  by  distillation.  Common  resins  may  fiimish  a 
good  example  of  this.  Every  one  has  seen  a  yellow,  transparent,  highly  viscous  sub- 
stance, called  turjfntine,  occasionally  exuding  from  deal  or  fir.  This  substance  consists 
of  the  essential  oil  of  turpentine  holding  in  solution  common  resin.  Large  onantities 
of  this  are  produced  from  the  JHnus  syhestris,  or  Sootch  fir,  in  the  north  or  Europe, 
where  there  are  vast  forests  of  it ;  and  by  distillation  the  common  oil  of  turpentine 
(improperly  called  spirit)  is  drawn  oflT,  leaving  behind  masses  of  the  yellow  resin  in  the 
solid  state.  Venke  turpentine  is  procured  from  the  larch  {Pinus  larix).  Tar  and  pitch 
are  also  made  fVom  the  pine  and  fir  tribe ;  but  to  form  tar,  the  logs  of  wood  are  cut 
down  and  exposed  to  a  strong  heat  in  tar-furnaces,  by  which  the  turpentine  is  partly 
deoom^sed  and  converted  into  an  empyreumatic  pitchy  oil,  called  tar ;  and  the  latter, 
when  inspissated  by  boiling  it,  pitch.  The  term  gum  is  improperly  applied  to  many  sub- 
stances which  are  resins,  as  gum  mastic,  gum  sandarach,  gum  copal,  dec.  Gums  are 
soluble  in  water,  while  these  substances  are  not,  but  only  in  spirits  of  wine. 

2331.  Gum  resins  are  substances  intermediate  between  gams  and  resins.    If  th^  bo 
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digested  in  water»  the  gum  dissolves  and  leares  the  resin ;  and  when  they  are  digested 
in  spirits  of  wine,  the  resin  dissolves  and  leaves  the  gam.  If  they  are  digested  in  a 
mixture  of  alcohol  and  water,  great  part  of  both  resin  and  gum  is  dissolved.  Under 
gum  resins  are  comprehended  aloes,  asafcetida,  gamboge,  myrrh,  guaiacum,  dec. 

8333.  Balsaau  are  both  fluid  and  solid.  They  consist  of  resin,  volatile  oil,  and  ben- 
toic  acid,  without  the  last  of  which  they  are  not  balsams.  The  terms  Canada  baUmm 
and  copaiva  baUam  are  improper  and  obsolete,  these  substances  not  being  balsams.  Benr 
20111,  toluj  Peruvian  baUamSf  are  real  balsams. 

Sbct.  XIII.— camfhob. 

2333.  Camphor  appeart  to  pos»u9  some  of  the  properties  of  a  concrete  volatile  oil ; 
bat  it  is  a  matter  quite  distinct  from  all  other  bodies.  It  is  solid,  white,  and  transpa- 
rent ;  friable,  but  not  easily  pulveriaed ;  has  a  peculiar  penetrating  fragrant  odour,  and 
a  bitterish  acrid  taste,  followed  by  a  sensation  of  coldness  in  the  ^ate.  It  is  extreme- 
ly volatile  and  combustible,  giving  out  much  smoke,  swims  on  water,  and  is  scarce^ 
dissolved  by  it,  though  it  is  easily  by  alcohol. 

Camphor  exists  in  a  greater  or  less  quantity  in  the  roots,  branches,  and  leaves  of 
many  plants,  particularly  in  the  essential  oils,  as  the  oils  of  rosemary,  maijoram,  sage, 
and  lavender.  But  what  is  brought  to  this  country,  and  used  in  medicine,  is  procured 
by  diBtillation  from  the  roots  and  smaller  branches  of  the  Laurus  campkara  and  Sumor 
trentis.  From  its  volatility,  it  is  soon  dissipated  when  exposed  to  the  air ;  and  if  en- 
closed in  a  glass  vessiel,  its  vapour  crsrstalliaes  on  the  inside.  When  thus  diffused 
through  the  air,  it  acts  as  a  poison  to  many  insects ;  hence  its  use  in  defending  clothes 
from  moths.  It  is  poisonous  to  all  animals  taken  into  the  stomach  in  large  quantities, 
although,  like  many  other  poisons,  it  is  useful  in  very  small  quantities  when  employed 
medicinally. 

SSCT.  XIV.^TAimiN,  OB  TANMIC  ACtO, 

2334.  Tanme  o/eid  has  been  frtquenUy  named  the  astringenl  prindpU,  and  is  very  abun- 
dant in  the  barks  of  trees,  and  in  all  plants  that  are  of  an  astringent  nature.  It  exists 
abundantly  in  the  bark  of  oak,  and  in  large  quantity  in  the  excrescences  called  gall-onts 
on  several  species  of  oak.  It  is  found  also  plentifully  in  tea,  sumach,  and  whortleber- 
ries ;  but  in  these  it  is  always  associated  with  gallic  acid :  in  catechu  and  cinchona  bark 
it  exists  in  the  greatest  abundance,  and  without  gallic  acid.  When  tannic  acid  is  pre- 
pared quite  pure,  it  is  highly  astringent,  and  soluble  both  in  water  and  alcohol.  It  is 
white,  and  without  odour,  but  on  exposure  to  air  it  becomes  brown,  as  it  is  general^ 
seen.  Though  it  is  itself  soluble  in  water  and  alcohol,  it  has  the  useful  property  of 
forming  with  gelatin  a  compound  not  soluble  in  water ;  in  tact,  rendering  gelatin,  which 
is  a  very  soluble  substance,  insoluble;  hence  the  nse  of  bark  in  making  leather. 

2335.  To  make  Uather^  skins,  which  consist  almost  entirely  of  gelatin,  are  steeped  in 
the  tan-pit  with  a  quantity  of  bark,  chiefly  of  the  oak ;  they  thus  become  converted, 
by  combination  with  the  tannin,  into  a  substance  insoluble  in  water,  and  this,  after  going 
through  certain  operations,  constitutes  that  useful  ma^rial,  leather,  which  is  no  longer 
liable  to  putrescence.  A  great  deal  of  tannic  acid  exists  also  in  red  port  and  in  eofl»e. 
Dr.  Thomson  is  of  opinion  that  tannic  acid,  like  most  other  vegetable  substances,  is  sos- 
ceptible  of  diflferent  modifications,  and  that  what  is  procured  from  difi*erent  plants  is  not 
exactly  of  the  same  quality  independently  of  the  quantity.  100  parts  of  tannic  acid  are 
composed  of  carbon,  62*69 ;  oxygen,  43*45 ;  and  hydrogen,  3*86.  By  sflne  it  is  arranged 
among  the  vegetable  acids. 

Sbot.  XV. — coLouBzira  xavtbb. 

2336.  Peculiar  substances  exist  in  vegetables  called  colouring  matter ;  but  this  rare(y 
or  never  occurs  in  an  insulated  state,  being  always  attached  to  some  other  proximate 
principle,  such  as  mucilaginous,  resinous,  or  other  substances,  by  which  their  solubility  ia 
afibcted.    For  these,  see  Chap.  XI.,  Book  XVII.,  "  Dyeing.'' 

SicT.  XVI. — ^tbobtablb  Acms. 

2337.  Acids  form  a  eUue  of  ntbetances  ^vi'^  peculiar  properties.  They  are  sour  to  tha 
taste^  and  they  change  vegetaile  blues  to  red.  The  latter  property  is  the  sorest  and  mo0t 
delicate  test,  for  it  may  happen  that  an  acid  may  be  diluted  so  much  with  watar  that  ita 
sourness  is  not  sensible  to  the  taste ;  but  if  a  litUe  of  the  decoction  of  red  cabbage,  which 
is  blue,  be  dropped  into  it,  the  colour  will  instantly  be  changed  to  red :  or,  if  pieces  of 
paper  died  with  vegetable  blue  be  dipped  into  a  liquid  supposed  to  contain  an  acid,  the 
same  change  will  be  effected.  Paper  coloured  blue  by  litmus  is  kept  by  chemists  for  this 
purpose,  under  the  name  of  2i/fiii<«  test  paper. 

2338.  Another  property  possessed  by  adds  u,  that  when  they  are  united  to  an  alkali,  salts 
are  formed  that  are  neither  acid  nor  alkaline,  and  hence  called  neutral  salts.  The  acid 
and  alkali  in  this  case  are  said  to  neutralize  each  other. 

2339.  Of  acids,  some  are  formed  by  chemical  action  among  mineral  bodies,  as  nitrin 
neid,  sulphuric  acid,  dec. ;  these  are  called  mineral  adds ;  bat  at  present  we  propose  oon- 
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sideling  only  sneh  of  the  vegeUble  acids  as  exist  ready  fonned  in  plants,  and  which  enter 
into  the  composition  of  materials  employed  as  food. 

2340.  The  researches  of  modern  chemistry  of  late  have  greatly  added  to  the  number 
of  regetabie  acids ;  but  some  are  extremely  rare,  and  could  only  find  a  place  in  a  system 
of  chemistry  which  should  contain  an  account  of  every  known  substance.  The  follow- 
ing are  the  principal  vegetable  acids :  acetic  acid,  malic  acid,  citric  acid,  tartaric  acid, 
oxalic  acid,  and  gallic  acid. 

2341.  Aeeiie  tu^  exists  ready  formed  in  the  juices  of  many  plants,  either  in  a  separate 
or  free  state,  or  combined  with  lime  or  potash,  forming  salts.  It  is  an  abundant  product 
of  the  acetous  fermentation,  and  it  is  also  formed  by  the  destructive  distiUation  of  vege- 
tables, as  in  the  case  of  wood  vinegar.  Common  vinegar  is  an  impure  acetic  acid ;  but 
this  being  an  article  of  great  importance,  it  will  be  treated  of  at  large  in  another  part  of 
this  work.    See  Chap.  VI.,  Book  VII. 

2342.  Maik  Add, — ^This  acid  derives  its  name  from  the  apple,  in  which  it  abounds, 
particularly  before  they  are  ripe :  it  is  likewise  found  in  many  other  fruits,  together 
with  other  vegetable  acids,  and  is  almost  the  only  one  in  the  service- tree  {Sorhnu  am^ 
euparia)^  from  which  it  is  sometimes  called  the  sorHe  9ai.  When  pure  it  is  exceed- 
ingly sour. 

2343.  Citric  Add. — This  acid  exists  naturally  in  many  acidulous  fruits,  but  in  the 
greatest  quantity  in  the  juice  of  the  lime  and  lemon,  from  which  it  is  now  obtained  pure 
in  a  crystallized  state.  The  crystals  are  transparent ;  if  kept  dry,  they  may  be  pre- 
served for  any  length  of  time,  and  are  sometimes  employed  as  a  substitute  for  lemon- 
juice. 

2344.  Tarttaric  Add. — ^This  exista  in  several  acidulous  fruito,  particularly  the  grape 
and  the  tamarind,  but  always  combined  with  lime  or  potash ;  and  these  combinations 
are  neutral  salte,  called  tartratet  of  lime  or  of  potash.  The  juice  of  the  grape  is  remark- 
able for  containing  abundance  of  the  bitartrate  of  potash ;  and  during  the  process  of 
making  wine  this  salt  is  deposited  in  the  form  of  a  hard  crust,  and  particularly  on  the 
sides  and  bottom  of  the  wooden  casks  in  which  the  wine  is  kept  to  depurate.  This 
substance  is  called  Urtar,  and  being  impure,  and  coloured  by  the  wine,  it  is  dissolved 
and  purified ;  it  is  then  white,  and  becomes  the  acidulous  substance  called  cream  of  UW" 
Utr  of  the  shops.  From  this  the  pure  idriarie  add  is  prepared  by  separating  the  potash 
lirom  it  by  a  chemical  process.  When  the  tartar  of  the  wine-casks  is  burned  to  ashes, 
the  tartaric  acid  is  driven  off,  and  the  potash  remains,  which  was  formerly  known  under 
the  name  of  salt  of  tartar. 

2346.  Oxalic  Add. — ^Tbis  acid,  so  violent  a  poison  in  ita  pure  state,  abounds  in  wood 
sorrel  {Oxalis  acclogeUa) ;  but  it  is  there  combined  with  a  small  quantity  of  potash,  and  in 
that  case  it  is  not  poisonous.  When  this  salt,  the  oxalate  of  potash,  has  been  prepared 
from  sorrel,  it  is  sometimes  sold,  under  the  improper  term  of  salt  ofUmon»,  for  taking  oat 
iron  moulds  and  ink  spota,  for  which  purpose  it  answers  equally  well. 

The  resemblance  of  oxalic  acid  to  EpsiHn  salta  has  occasioned  many  fatal  mistakes. 
In  cases  of  poisoning  by  this  substance,  the  best  antidote  is  chalk  or  whiting  mixed  with 
water,  which  is  preferable  to  emetics,  or  potash,  soda,  or  magnesia,  which  have  been 
also  employed.  Oxalic  acid  is  easily  distinguished  by  its  strongly  add  taste  (and  it  may 
be  tasted  without  danger),  whereas  Epsom  salta  have  a  hitter  saline  taste. 

2346.  Gallic  Add. — ^This  acid  is  found  in  the  bark  of  many  trees,  and  in  gall  nuts,  but 
always  associated  with  tannin,  or  tannic  acid,  already  described.  It  has  but  a  very 
weakly  acid  taste,  and  is  astringent  and  bitter.  It  is  particulacly  remarkable  for  striking 
a  deep  bluish-bhick  with  iron,  and  from  this  property  it  forms  fbe  basis  of  writing  ink. 

2847.  Prussic  Add.-^TbMt  in  modem  chemistry,  is  called  the  kydrocyaadc  add ;  but  it 
is  still  popularly  known  by  ita  former  name,  which  was  derived  from  ita  being  a  constit- 
uent of  the  pigment  Prussian  blue.  It  is  one  of  the  most  virulent  poisons  known,  a  dr^ 
or  two  laid  on  the  tongue  being  sufficient  to  occasion  death ;  but,  like  most  poisons,  when 
employed  in  very  minute  quantities,  it  is  a  useful  medicine.  It  is  introduced  here  only 
to  correct  a  general  opinion  respecting  it,  which  now  proves  to  be  erroneous,  in  conse- 
quence of  the  recent  discoveries  in  vegetable  chemistry.  Although  Prussic  acid  is  pro- 
cured by  the  distUl(|tion  of  the  leaves  and  kernels  of  the  Pruttus  Lauro^erasnst  or  cherry 
laurel,  peach,  and  bttter  almond,  it  does  not  exist,  as  has  been  supposed,  ready  formed  in 
these  vegetables.  They  only  contain  the  idtimate  componento  called  amifgialin  and 
enmlsin,  from  which  Prussic  acid  is  formed  by  their  mutual  action  and  that  of  water  du- 
ring the  process  of  distillation.  By  this  process,  a  poisonous  essential  oil,  called  by 
chemista  hydruret  of  benxueli,  is  likewise  formed  from  the  same  ultimate  componenta ; 
and  it  is  to  this  essential  oil,  and  not  to  the  Prussic  acid,  that  the  odour  of  the  peach- 
blossom  is  owing.  Prussic  acid,  therefore,  being  merely  the  product  of  a  process,  can- 
not be  considered  as  one  of  the  proximate  principles  of  vegetables.  See  farther,  in  the 
descripUon  of  the  "  Cherry"  and  "  Peach."  Chap.  IX.,  Book  VII. 

The  composition  of  hydrocyanic  acid  is  very  different  from  acids  in  general ;  instead 
of  oxygen,  hydrogen  is  ita  acidifying  principle :  it  is  composed  of  hydrogen  and  a  gaseous 
body  called  cj^amfgen,  the  latter  oonsisting  of  nitrogen  and  oxygen. 
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Sect.  XVII. — ▼■octabli  AUt^List. 

2348.  Alkalies  constiiuU  a  peculiar  class  of  bodies^  which,  however,  it  is  difBcolt  to 
define  accurately.  They  are  distinguished  by  a  peculiar  nausecus  taste,  called  oUoaUme^ 
and  which,  as  it  cannot  be  described,  may  be  nnderstcMid  by  tasting  carbonate  of  soda : 
they  change  vegetable  blues  green,  and  yellow  ones  to  brown,  and  they  neutralise  or 
destroy  the  action  of  acids,  and,  consequently,  restore  the  bine  colour  of  such  vegetable 
solutions  as  have  been  rendered  red  by  them.  The  most  convenient  tests  for  an  alkali 
are  slips  of  paper  dyed  yellow  with  turmeric,  and  sold  for  the  purpose  by  chemists :  if 
pat  into  any  liquid  containing /ree  alkali,  they  will  be  changed  to  brown. 

2349.  Formerly  there  were  but  three  alkalies  known  :  soda,  called  mineral  alkali ; 
potash,  the  vegetable  alkali ;  and  ammonia,  the  volatile  alkali :  the  first  two  were  na^ 
med,  also,  fixed  alkalies.  The  terms  mineral  alkali  and  vegetable  alkali,  though  formerly 
employed,  and  constantly  met  with  in  old  books,  and  therefore  introduced  nere,  are  now 
laid  aside  as  not  applicable,  since  both  of  them  are  found  in  abundance  in  the  mineral 
and  in  the  vegetable  kingdoms.  The  two  mineral  alkalies,  soda  and  potash,  have  for 
their  bases  peculiar  metals,  called  sodium  and  potassium ;  these  alkalies  are,  in  fact, 
oxydes  of  the  metals. 

2360.  What  are  tn  modem  chemistry  denominated  the  vegetable  alkaUes  are  certain  sub- 
stances existing  in  plants  that  are  possessed  of  alkaline  properties ;  but  they  are  very 
diflferent  from  the  fixed  alkalies  just  mentioned,  for  they  do  not  consist  of  metaUie 
bases,  but  are  composed  of  the  usoal  elements  of  which  vegetables  are  formed.  It  is 
Interesting  to  observe  that,  in  all  these  vegetable  alkalies,  as  has  been  already  notksed, 
nitrogen  is  found  in  considerable  proportion,  contrary  to  what  is  the  case  in  the  other 
proximate  principles  of  the  vegetable  kingdom. 

Soda  and  potash,  though  differing  altogether  from  these,  being  metallic  oxydes,  occor 
in  abundance  in  plants ;  and,  altlKiugh  they  do  not  come  under  the  denomination  of 
vegetable  alkalies,  as  the  term  is  now  understood  by  chemists,  yet  we  feel  it  will  be 
useful  to  describe  them  in  this  place  as  constituents  of  vegetables,  premising  that  they 
must  not  be  confounded  with  those  vegetable  alkalies  which  are  not  metallic  oxydes. 

2351.  Soda  was  called  the  mineral  aUtali  because  it  was  originally  dug  up  out  of  the 
ground  in  Africa  and  other  countries  ;  this  state  of  carbonate  of  soda  is  called  natron. 
But  carbonate  of  soda  is  likewise  procured  from  the  combustion  of  marine  plants,  or 
such  as  grow  on  the  seashore.  Kelp  is  a  substance  produced  by  the  burning  of  the 
fucus  or  other  sea-weeds,  and  contains  much  impure  soda ;  it  is  used  in  making  glass 
and  soap.  Barilla,  a  purer  kind  of  the  same  substance,  is  made  by  burning  the  Salsola 
soda,  a  plant  that  grows  abundantly  at  the  seaside  in  Spain.  These  carbonates  of  soda, 
when  purified,  are  much  in  request  by  the  laundress.  (For  its  use,  see  Book  XX ii., 
**  Economy  of  the  Laundry.*')  Pure  carbonate  of  soda  is  employed  for  making  eflfer- 
vescing  draughts  with  lemon  juice,  citric  acid,  or  tartaric  acid.  Soda,  deprived  of 
carbonic  acid  and  every  other  substance  by  a  chemical  process,  is  called  caustic,  or  pure 
soda.  Common  salt  is  muriatic  acid  and  soda,  or  muriate  of  soda,  according  to  the 
late  nomenclature  of  chemistry ;  but  at  present  it  is  considered  to  be  chloride  of  sodiun, 
or  the  elementary  principle  chlorine  united  to  the  metal  sodium ;  consequently,  having  no 
oxygen  in  its  composition.  It  is  remarkable  that  the  metal  sodium  is  never  met  with 
by  itself  in  nature ;  having  so  greedy  an  attraction  for  oxygen,  that  when  procured  pure 
by  art  it  falls  into  the  state  of  an  oxyde  in  a  short  time ;  and  this  oxyde  is  eaustie  peiask, 

2362.  Potash  was  formerly  called  the  vegetable  alkali,  because  it  was  obtained  from  the 
ashes  of  land  vegetabl^^Vhen  the  ashes  are  mixed  with  water,  the  potash  is  dissolv- 
ed, and  the  earths  and  Vi|^rities  settle  to  the  bottom.  This  water  is  then  evaporated 
by  boiling  in  iron  vessels ;  and  the  solid  substance  tliat  remains  is  the  potash  of  com- 
merce, so  called  from  the  manner  of  its  production.  When  this  is  strongly  heated  in  a 
furnace,  it  becomes  whiter,  and  is  then  pearlash.  These  substances,  however,  are  not 
the  pure  alkali  or  potash ;  for  they  are  thus  united  to  carbonic  acid,  being,  in  fact,  carbon 
note  of  potash.  Potash  deprived  of  the  carbonic  acid  by  another  process  is  caUed  eauetk 
potash,  which  instantaneously  acts  upon  and  corrodes  animal  substances,  and  is  used 
by  surgeons  in  their  operations.  United  to  carbonic  acid  in  the  usual  way,  it  is  called 
mild  potash,  and  still  preserves  somewhat  of  causticity,  as  may  be  observed  from  its 
effects  upon  the  skin  in  washing.  Potash,  both  mild  and  caustic,  is  an  extremely  useful 
material,  being  employed  in  meidicine,  and  for  domestic  purposes  in  a  great  variety  of 
ways,  which  will  be  described  under  their  several  heads.  Potash  is  also  extensively 
employed  in  the  manufacture  of  soap,  in  bleaching,  scouring  wool,  die.  It  is  principally 
manufactured  in  America,  Russia,  and  Poland,  where  the  vast  forests  furnish  an  inex- 
haustible supply  of  ashes.  Small  quantities  are  also  made  here  in  country  places  from 
the  burning  of  vegetables,  particularly  fern  in  mountainous  districts ;  and  wood  ashes  of 
any  kind  contain  potash,  to  which  they  owe  their  detergent  quality.  Salt  of  tartar  baa 
been  mentioned  as  an  impure  carbonate  of  potash.  See,  farther,  Book  XXIi.,  *' Econo- 
my of  the  Laundry." 

2858.  We  will  now  say  something  of  the  most  remarkable  of  those  substances  to 
which  the  term  vegetable  alkalies  is  at  present  restricted. 
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tt54.  M^rfliiu — ^rt  is  well  kaown  tliat  certain  pluto,  as  opium,  poMsas  a  prindpla  tlMt  indues  alacju  callad 
the  narcotic  principle,  aod  which,  if  taken  in  a  la^  quantity,  oocasions  death.  This  principle  has  lately  been 
detached  from  all  others,  and  named  Morphia,  fnun  Morpheus,  the  fod  of  sleep.  It  is  now  ascertained  that 
morphia,  if  emplojred  as  a  medidoe  in  lieu  of  opium,  produces  the  soothing  effects  of  that  druy  without  the 
naoal  feverish  excitenient,  heat,  and  headache. 

SSA5.  Qmjtia  amd  CtacAowM.— These  alkaline  sobstanues  are  supposed  to  contain  the  febrifuge  virtues  of 
PeruTian  bark,  from  which  they  are  extracted.  United  to  sulphuric  acid,  forming  sulphate  of  quinia  and  cin* 
chonia,  they  are  considered  as  more  efficacious  than  the  bark  itself. 

S3S6.  Stryehm*,  a  substance  extremely  poisonous,  is  extracted  from  the  fruit  of  the  Ntm  eeanea,  St.  Ignft- 
tius*s  been,  and  other  blants  of  the  genua  Stxyehnos. 

t357.  VerotrxAj  another  poisonous  substance  found  in  the  root  of  white  hellebore  (Veratrum  album)  and 
meadow  saffron  (Colchicum  aotumnale),  which  last,  also,  contains  eolehica. 

9358.  £sie^  a  principle  extracted  from  ipecacuanha,  and  which  \m  the  cause  of  the  emetic  properties  of 
that  root. 

5359.  Pfecrofonia,  the  bitter  itoisonous  principle  of  the  Cooculua  indioua. 

5360.  5o/aMM,  the  poison  of  the  woody  night  shade. 

SMI.  Cyaepia,  procured  from  the  lesser  hemlock  (JSttiuaa  Cyaapinm). 
S90S.  Ctmia^  from  hemlock  (Conium  wuuulatitm). 
S363.  iirrepui,  from  belladonna  (Atropa  6etiadoiM«). 

3364.  HfOsc^aHkOf  from  henbane  (Hyoscyamus  ni^). 

3365.  Datuna^  from  stramonium  (Datura  ttramoMum). 

SXCT«  XVIII. — ^BITTXB  PBINCIPLX. 

2366.  It  was  formerly  supposed  that  there  was  one  peculiar  principle  that  occasioned 
the  bitter  taste,  and  which  was  the  same  in  all  plants  \  but  chemists  are  now  of  opinion 
that  there  is  no  such  determinate  principle  common  to  all  vegetables ;  and  that  the 
bitter  taste  proceeds  from  principles  varying,  perhaps,  in  each  plant.  There  are  therefore 
rarious  bitter  principles  which  have  different  properties.  The  bitter  is  intense  in  quassia, 
■nd  is  called  quattin.  Dr.  Thomson  thinks  it  is  probable  that  hops,  gentian,  and  broom 
contain  the  same  bitter  principle.  Another  called  caffein  is  found  in  coffee.  Sciilitin  is 
the  bitter  principle  of  squills.  Many  varieties  of  the  bitter  principle  are  deadly  poisons, 
as  Mtrychma,  the  bitter  of  the  Nux  vomica ;  morpAto,  of  opium.  Nicotiu  is  a  poisonous 
principle  extracted  from  tobacco.  It  is  important  to  notice  these  facts,  since  very  erro- 
neous reasoning  has  been  founded  upon  the  supposition  that  there  was  one  distinct  bit- 
ter principle  having  always  the  same  properties. 

Sect.  XIX. — ^a  rsw  Othis  vsgbtabli  pbinciplib. 

2367.  Extractive  Matter. — In  works  on  chemistry  this  term  has  been  often  employed 
to  express  a  peculiar  supposed  principle  existing  in  plants ;  but  Dr.  Turner  and  other 
chemists  observe  that  it  is  now  doubted  whether  there  be  any  distinct  substance  to 
which  the  name  ought  to  apply.  The  term  extract  in  pharmacy  originally  meant  any 
substance  extracted  by  means  of  some  menstruum :  and  therefore  it  varied  according  to 
the  nature  of  that  menstrum ;  thus,  there  were  ttatenf  extracts  and  epiritwnu  extracts, 
since  many  of  the  vegetable  princif^es  are  soluble  in  water,  others,  as  resins,  only 
soluble  in  alcohol.  Ytom  ttAdetlriptions  given  of  what  has  been  termed  extractive,  it 
appears  to  be  very  analogous  to  some  of  the  bitter  principles,  which  are  not  yet  well 
understood. 

2368.  Caoutchouc. — This  very  singnlar  substance,  commonly  known  by  the  name  of 
Indian  rubber,  was,  not  many  years  ago,  used  only  to  rub  out  black-lead  pencil  marks ; 
at  present,  its  uses  are  very  extensive,  and  it  will  be  noticed  in  various  places  through 
this  work.  (See  Index.)  It  coagulates  from  the  sap  of  a  particular  class  of  tropical 
trees,  from  which  it  flows  out  by  incisions  made  for  the  purpose.  See,  ihrther,  **Ott 
Elastic  Fabrics,"  in  Chan.  VIII.,  Book  XVII. 

2369.  Charcoal  is  such  portion  of  the  lignin  as  has  escape^omplete  combustion  in 
burning  vegetables,  and  where  the  carbonaceous  part  of  it  ajgfl^mains.  In  this  state 
it  admits  of  no  farther  spontaneous  alteration,  and  is  perfectlJHIRruptible.  It  is  used 
for  a  great  variety  of  purposes.  It  is  an  excellent  substance  for  filtering  water ;  it  cor- 
rects incipient  putrefaction  in  animal  substances,  and  is  extensively  used  as  fhel. 

2370.  Woodroshes. — When  vegetables  are  completely  burned  in  the  open  air,  all  the 
principles  above  enumerated  are  volatilized,  with  the  exception  of  the  potash  and  soda, 
which  have  been  already  described,  and  which  are  separated  from  the  ashes  that  remain. 
After  these  alkalies  have  been  extracted,  the  remainder  consists  of  a  small  portion  of 
various  earths,  and  even  metals,  partioulariy  iron,  which  entered  into  the  organic  struc- 
ture of  the  vegetables,  but  which  probably  were  not  always  essentia  constituents. 
Wood-ashea,  from  the  alkali  they  contain,  are  often  employed  for  the  same  purposes  as 
soap. 

3371.  5tltea,  or  the  earth  of  flints,  is  a  suhstanoe  which  one  would  not  expect  to  meet  with  as  a  necessary 
ingrsdient  in  planta,  and  yet  a  whole  tribe  of  Tegetables  has  a  vanush  of  siUoeous  matter  on  the  outside  of 
their  stems ;  Uia  aMBt  remarkable  of  theee  is  the  bamboo ;  the  shining  polish  of  tliis  jdaat  prooeedafroaa  a  thin 
coating  of  irare  silex,  and  small  ooneretiooa  of  siliceous  matter  are  often  fonned  in  the  joints  of  the  stems. 
The  greater  number  of  the  gxassee,  and  the  rarious  species  of  comidants,haTe  an  external  coating  of  this  sub- 
stance, which  nature  has  the  power  of  disselring  and  oonTerting  into  a  Tarnish.  The  ezisteaoe  of  this  flinty 
epidermis  in  the  stalks  of  com  ia  eaaily  shown  by  the  blownipe,  which  fusee  it  into  a  minute  globvle  of  %lam* 
Silica  likewise  exists  in  many  plants  ia  minute  qnantitiea,  but  in  comUfrntion  with  potssh,  soda,  er  lime,  and 
appean  on  their  analysis. 

i37fl.  Strides  tkt§€f  Mverai  other  eUmemtary  tubftmtees  are  found  in  TegeUhles  on  aaalysia  in  minute  pro- 
portion, as  phoephonia,  sulphur,  lime,  iron.    All  vegetabtea  contain  a  laige  jvoportion  of  wSttr.    hideed,  the 

0  0  o 


414  ON   FOODb 


moer  wcxmney  with  whiob  ofiytnie  iintt«r  ii  now  mmlyMd  by  enerivneed  ^•mtsli,  ooppwd  with  wbat  wai 
the  cmte  only  »  few  yemn  iMck,  haa  v«rj  moeh  incrMMd  th»  iiomber  of  mibauaew  that  aator  ratto  the  coaip^' 
aiticm  of  Tegetablea  in  very  amall  quantitiea,  and  have,  do  doubt,  theiv  effect  ta  the  prodoetion  of  their  Mravnl 
propeitiea ;  but  to  enter  into  all  the  details  neceeaaty  toexhibit  thie  iacreaaed  eonplicacy  of  ooMtitntioii  woald 
render  oar  work  nnintelligiblc  to  the  greater  number  of  our  readeia,  and  depart  fmu  the  simplkitj  which  w« 
ate  desiroaa  of  retaining  by  confining  onrMlvee  to  what  belfaiga  more  parttcnlaiiy  to  doneatto  eooaaaaj. 
Those  who  axe  deeinraa  of  f<u]owi«g  up  all  the  diacoveries  of  modera  analysts  ahoald  eooanlt  their  teta  pabu- 


CHAPTER  VIII. 

DBSCRIPTION  OF  THE  yBOBTABLXS    AND  PRUXTS  UBBD   A8  rOOD  IN  THB  BlITim  in.B8. 

SbcT.  I. — ^IllTBODUCTXON. 

2873.  One  of  the  principal  advantages  resulting  to  Europe  from  exploring  distant 
gions  has  been  the  introduction  of  numerous  useful  vegetables  and  fruits,  which  are  at 
present  cultivated  with  much  success.  Whatever  horticulture  may  have  been  practised 
m  Britain  by  the  Romans,  while  they  had  possession  of  this  island,  must  have  been 
neariy,  if  not  wholly,  lost  during  the  disturbed  state  of  seTeral  succeeding  centuries ; 
and  it  is  indeed  remarkable,  surrounded  as  we  are  with  abundance  of  every  kind  of 
useful  fruit  and  vegetable  that  our  climate  will  admit  of,  and  which  many  suppose  to  be 
natural  to  the  soil,  to  find  that  the  introduction  of  by  far  the  greatest  number  date  no 
farther  back  than  the  reign  of  Henry  VIII. 

The  edible  wihl  plants  indigenous  in  this  island  are  mostly  of  small  growth  and  harsh 
taste ;  and  to  the  skill  of  the  gardener  we  owe  almost  all  those  which  at  present  fom 
valuable  articles  of  diet. 

8374.  In  thig  chapter  wevropo§e  to  give  a  general  ieecriptUm  of  all  the  vegetaMes  and 
fruits  used  at  present  as  food  in  the  British  isles ;'  but  the  manner  of  their  prodoctioii 
or  cultivation  will  be  found  in  works  on  Gardening  and  Agriculture. 

2375.  In  OUT  arrangement  im  akaU  adopt  the  method  followed  by  Mr.  London  in  his  *'  En- 
cyclopedia of  Gardening,**  to  which  we  are  obliged  for  many  useful  facta : 

1.  The  Cabbage  tribe;  8.  Leguminous  vegetables;  3.  Esculent  roots;  4.  Spinaoeous 
plants ;  5.  Alliaceous  plants,  or  the  onion  tribe ;  6.  Asparaginous  plants,  or  the  aspara- 
gus tribe ;  7.  Acetaceous  plants,  or  salads ;  8.  Put-herbs  and  gamishings ;  9.  Sweet 
herbs ;  10.  Plants  used  in  tarts,  confectionery,  and  domestic  medicine ;  U.  Plants  used 
as  preserves  and  pickles ;  12.  Edible  indigenous  plants  not  cultivated ;  13.  Poisonous 
plants ;  14.  Edible  fungi ;  15.  Edible  marine  plants. 

Sbct.  II.—cabbaob  tbibb. 

SuBSBCT.  1. — General  Account  of  tk^  Cab^ge  Drihe. 

2376.  The  cabbage  tribe  belongs  to  the  numerous  botanical  family  of  the  Cmcifera^ 
or,  as  Professor  Burnett  has  named  them,  Braseicacea,  some  of  which  are  found  as 
weeds  in  every  field ;  and  to  one  of  them,  by  means  of  cultivation,  we  are  indebted  for 
all  the  varieties  at  present  in  use. 

2377.  The  original  toild  plant,  called  eeorcolewort  (Braatica  oleracea,  Linn.),  may  be 
seen  growing  on  the  cliffs  in  various  parts  of  the  south  coast  of  England,  as  at  Dover 
and  Penzance ;  and  no  one  unacquainted  with  the  subject  would  suspect  that  it  had 
been  the  parent  of  so  important  and  numerous,  a  progeny.  It  is  there  seen  as  a  plant 
of  scanty  leaves,  scarcely  weighing  altogether  half  an  ounce ;  and,  though  it  may  be 
eaten,  it  is  salt,  and  jw^fjury  tender.  It  is  not  supposed,  however,  that  all  our  cabbages, 
originating  from  this^^P|Rant,  have  been  the  result  of  English  gardening  only.  This 
plant  is  very  liable  to  run  into  varieties,  and  some  of  these  have  probably  been  cultiva- 
ted in  other  countries  from  the  earliest  times. 

2378.  The  cabbage  was  known  to  the  Romans,  and  was  with  them  a  favourite  vegetable. 
Columella  informs  us  that  it  was  produced  in  sufficient  quantity  to  be  used  abundantly 
as  an  article  of  food  by  all  classes  of  people ;  and  as  it  was  a  principle  with.the  Romans 
to  carry  the  arts  of  civilixatioo  into  those  countries  which  they  conquered,  several  fruita 
and  culinary  vegetables  found  their  way,  through  this  source,  into  Germany,  Gaul,  and 
Britain.  Much,  also,  is  probably  due  to  the  eaniest  monastic  institutions.  It  is  not  ac- 
curately known,  however,  at  what  time  the  cabbage  was  introduced  into  this  island,  but 
it  was  supposed  to  have  been  cultivated  here  pretty  generally  in  the  times  of  the  Saxon 
heptarchy,  the  Saxon  term  for  this  vegetable  being  kale,  a  name  by  which  it  is  still  known 
in  Scotland.  The  dose-hearted  variety  was  for  many  years  brought  from  Holland,  and 
Ben  Jonson  speaks  of  this  being  the  case  in  his  time.  It  is  said  that  cabbages  were 
first  introduced  into  the  north  of  Scotland  by  the  soldiers  of  Cromwell,  though  some  re- 
fer their  being  planted  there  to  an  earlier  date :  for  a  long  time  they  were  the  only  gar- 
den vegetable  in  the  northern  parts  of  that  country.  From  the  abundance,  cheapness, 
and  wholesomeness  of  this  plant,  it  appears  to  be  the  most  nsefhl  of  all  the  culinary 
vegetables ;  and  so  many  are  the  varieties,  that  one  or  other  is  procurable  at  every  sea- 
son of  the  year. 
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3379.  Th/i  cahhag^  tribe  putrefy  very  quickly,  and  in  decomposing  giTe  out  a  Tery  of- 
fensive  odour^  owing,  it  is  supposed,  to  their  containing  a  small  portion  of  nitrogen,  in 
addition  to  the  usual  constituents  of  vegetables.  Decayed  cabbage  leaves  should  there- 
fore never  be  suffered  to  lie  about  in  the  vicinity  of  dwellings,  and  the  water  in  which 
this  vegetable  has  been  boiled  should  not  be  retained  on  the  premises,  but  be  passed  off 
into  the  drains. 

2380.  Cabbages  are  found  tn  general  to  be  wholesome  and  nutfititet  and  to  supply  a  valu* 
able  mixture  with  animal  food ;  but  with  some  constitutions,  particularly  those  who  are 
dyspeptic,  they  are  occasionally  indigestible,  and  productive  of  flatulency.  Dr.  Paris  is 
of  opinion  that  they  contain  an  essential  oil  which  is  apt  to  produce  bad  effects,  and  he 
recommends  that  they  should  be  boiled  in  two  successive  waters  till  they  are  soft  and 
digestible.  But  they  may  be  boiled  too  much,  as  well  as  not  enough :  in  the  former 
case,  when  soft  water  is  used,  much  of  their  nutritive  properties  are  extracted,  and  are 
lost  in  the  water. 

2381.  The  tarieiies  of  cabbages  are  divided  into,  1,  the  various  sorts  of  Borecoles  or 
Kales ;  2,  the  headed  Cabbages ;  3,  the  several  kinds  of  Cauliflowers  and  Broccoli. 

SuBSBCT.  2. — Boreeolest  or  Kales  (Brassiea  Oleraeea,  Linn.    Division  1,  AespkaU), 

2382.  The  character  of  these  is  to  have  the  leaves  loose,  and  not  formed  into  a  cloae 
round  head,  and  their  leaves  are  generally  curled  or  wrinkled.  They  resemble  most  the 
original  wild  plant.  They  form  an  excellent  vegetable  for  the  table,  and  being  extreme- 
ly hardy,  are  consider^  by  many  as  the  best  winter  greens,  and  most  to  be  depended 
npon.  They  have  been  particularly  recommended  for  cottage  gardens.  In  an  experi- 
ment tried  to  blanch  them,  they  were  found  to  be  much  improv^.  They  are  not  in  the 
least  injured  by  frost.  There  are  several  varieties  of  borecole ;  one  variety  well  known 
in  London,  and  in  almost  every  garden  in  Britain,  is  the  Scotch  kaUy  which  in  Scotland 
is  known  by  the  name  of  German  kate,  or  curlies,  Or  curly  greens.*  Some  other  varieties 
are  more  rare,  as  Buda  and  Russian  kale.  The  former  is  a  low  and  rather  delicate  plant, 
which  is  excellent  for  the  table  when  blanched :  the  sprouts  are  preferable  to  the  heart. 
It  is  from  the  seeds  of  a  variety  of  kale  that  the  Colza  oil,  so  much  used  in  France  for 
burning  in  lamps,  is  procured  by  expression. 

2383.  The  Couve  Tronchuda  {Brassica  costata),  or  Portuguese  cabbage,  from  Tranxuda, 
Portugal,  is  much  cultivated  on  the  Continent,  and  was  introduced  here  in  1821 ;  it  is 
grown  chiefly  for  the  midribs  of  the  outward  large  leSives,  which,  when  divested  of  their 
green  parts,  and  well  boiled,  make  a  good  dish,  somewhat  resembling  sea  kale.  The 
heart  or  middle  part  of  the  plant  is,  however,  the  best  for  use ;  it  is  peculiarly  delicate, 
tender,  and  agreeably  flavoured,  without  any  of  the  coarseness  which  often  belongs  to 
the  cabbage  tribe. 

2384.  The  palm  kale,  and  the  true  kale,  or  Cesarean  eow-<abbage,  are  both  arborescent 
varieties  of  brassica ;  the  first  growing  to  the  height  of  ten  or  twelve  feet,  and  the  latter 
■aid  even  to  reach  to  sixteen  feet  in  La  Vendte ;  their  stems  are  simple,  and  crowned 
with  tufts  of  leaves,  therefore  something  resembling  the  palms  in  part.  The  heart  of 
the  bud  is  tender  and  palatable ;  the  outer  leaves  are  given  as  fodder  to  cattle,  for  which 
purpose  the  plant  is  cultivated  extensively  in  Jersey,  and  the  other  Anglo-Norman  isles. 

2S95.  Sea  kale,  notwithstanding  its  name,  does  not  belong  to  this  class  of  plants,  but 
to  the  asparagus  tribe ;  its  description  will  be  found  with  them. 

SuBSBCT.  3. — dose-headed  Cabbages  (Brassica  OUraeea,  Division  2,  Capiiata). 

2386.  The  second  division  of  the  brassica  consists  ofthqg  wtaeh  form  their  leaves 
into  a  round  head,  as  the  common  white  and  red  cabbage,  JKnto  a  long  head,  as  the 
savoys ;  besides  the  common  white  and  red,  there  are  several  other  varieties,  as  the 
drum-head,  sugar-loaf,  dec.,  and  the  sub- varieties  are  brought  into  use  in  different  sea- 
sons, as  they  are  required,  some  being  early,  others  late. 

2887.  The  white  cabbage  is  the  most  common  garden  sort.  The  heads,  when  well  form- 
ed, are  externally  of  a  yellowish-green  colour,  and  the  iptemal  part  is  very  white  or 
blanched  -,  Uiese  are  from  three  to  twelve,  ot  even  fifteen,  inches  in  4iameter,  and  weigh 
from  two  to  twenty  pounds ;  but  the  larger  varieties  are  used  only  for  cattle.  They  are 
sJl  raised  from  seeds,  are  biennials,  and  are  therefore  sown  the  year  before  it  is  expect- 
ed they  win  have  large  heads.  The  first  season,  while  the  plants  are  young,  they  are 
often  employed  as  greens,  under  the  name  of  cabbage  plants^  or  cabbage  eoUworts ;  these 
ar6  pulled  up  by  the  roots,  and  carried  to  market  in  that  state,  which  preserves  the  sap 
better  than  .when  the  roots  are  cut  off.  Others  are  transplanted ;  and  when  a  little  far- 
ther advanced,  when  the  heads  begin  to  form,  they  constitute  what  are  called  summsr 
cabbages.  The  heads  are  cut  off  at  various  times,  according  to  taste,  and  the  demand 
for  them.  In  the  winter  their  form  is  completely  round  and  compact,  and  they  are  em- 
ployed for  various  purposes,  for  family  use,  sea  stores,  or  for  cattle.  If  the  ground  is 
wanted,  the  stalks  are  pulled  up,  but  sometimes  they  are  left  in  the  ground  all  the  win- 

*  Soma  ooDMdor  aaochcr  rvistf,  tba  paiyls  or  brawn  kal«,  m  ftut*  tqMt  >f  Mt  rapitisr.    Th« 
•ad  tht  dwarf  bonooU  tf  tko  excellMU. 
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ter ;  and  in  the  next  spring  fine  new  sbooto  proceed  from  the  stems,  wbi<;^  are  gathered 
for  greens,  under  the  name  of  cabbage  aprouUy  and  which  are  not  inferior  to  yoaog  cab> 
bages.  In  early  cut  cabbages  these  sprouts  often  form  little,  tolerably  firm  beads  in  the 
autumn ;  in  the  sugar-loaf  cabbage  particularly,  and  other  forward  kinds ;  these,  while 
young  and  green,  constitute  some  of  the  most  excellent  culinary  greens  of  the  season. 
Gardeners  generally  suffer  a  certain  number  of  the  strongest  cabbage  to  remain  for  the 
purpose  of  producing  sprouts. 

S388.  The  red  cabbage  is  of  the  same  general  form  as  the  white,  bat  is  oatnraUy  rather 
of  a  purplish  colour,  mixed  with  brown,  than  red.  The  bluish  purple  colour,  like  all 
vegetable  blues,  is  turned  red  by  any  acid ;  and  hence  its  colour,  when  employed  as  a 
pickle,  which  is  the  chief  use  to  which  it  is  applied  with  us.  Its  bluish  juice  is  an  ex- 
cellent test  for  both  acids  and  alkalies ;  for  it  turns  red  with  the  former,  and  green  by  the 
latter.  In  Germany  they  make  from  this  cabbage,  as  well  as  from  the  other  Tarieties, 
their  favourite  wauer  kraut ;  for  the  manner  of  preparing  which  see  Book  X.,  Chap.  III., 
"  Pickling."  The  best  kind  for  pickling  is  the  large  red  Dutch.  The  dwarf  red,  which 
is  more  delicate,  is  principally  used  for  stewing,  and  is  much  grown  for  that  purpose  oa 
the  Continent. 

3369.  Savoys  are  likewise  close-hearted  cabbages ;  bat  they  are  distingaished  from 
those  already  described,  by  their  leaves  being  very  much  wrinkled.  They  are  sweeter, 
and  of  a  more  tender  texture  than  the  others,  particularly  the  central  leaves.  They  are 
a  winter  vegetable,  and  their  season  is  from  November  till  spring.  The  dwarf  savoy  is 
much  improved  by  frost ;  and  the  yellow  savoy  will  bear  very  severe  weather  without 
injury.    The  green  is  most  tender. 

3390.  Brussels  Sjrreuts. — ^These  are  considered  as  a  sub-variety  of  th^  last,  and  are 
thought  by  some  to  be  the  most  agreeable  of  the  cabbage  tribe.  The  stem,  particularly 
in  Flanders,  is  sometimes  foar  feet  high ;  and  from  the  places  where  the  leaves  join  on 
sprouts  shoot  out,  which  form  small  green  heads,  like  cabbages  in  miniature,  each  being 
from  one  to  two  inches  in  diameter;  the  raain.ieaves  drop  off  early.  The  top  of  the 
plant  resembles  a  savoy  planted  late  in  the  season ;  it  is  veiy  delicate  in  taste,  and  quite 
different  from  the  leaves.  At  Brussels,  .where  they  are  used  as  winter  greens,  they  are 
usually  served  up  at  table  with  a  sauce  UanchSf  comprised  of  vinegar,  butter,  and  nutmeg. 
The  tope  should  be  gathered  a  week  or  ten  days  before  the  sprouts ;  and  the  latter, 
when  cooked,  should  be  carefully  drained  before  the  sauce  is  added.  The  sprouts  are 
best  if  they  have  been  touched  by  the  frost,  resembling  in  this  respect  savoys. 

3391.  CauiiJUwer  and  broccoli  {Brassica  oUracea^  Division  Botrytis).  This  division  com- 
prehends those  which  form  a  head  of  their  stalks  and  flowers.  It  was  a  favourite  say- 
ing of  Dr.  Johnson,  **  Of  all  the  flowers  in  the  garden,!  like  the  cauliflower  best."  It  is, 
indeed,  the  most  delicate  of  the  brassica  tribe. 

3393.  //  differs  from  the  other  varieties  in  having  its  flowers  extremely  numerous  and 
compact,  planted  upon  a  short,  thick,  succulent  stem,  and  forming  a  curd-like  head  that 
scarcely  nses  above  the  leaves.  This  stem,  with. the  mass  of  closely-planted  flowers, 
is  the  part  which  is  cut  off  and  dressed. 

3393.  It  is  not  certain  at  tehat  period  the  cauliflower. toas  introduced  into  English  Aorlicv^ 
ture ;  but  it  was  cultivated  here  about  the  beginning  of  the  seventeenth  century,  and 
came  to  us  from  the  Island  of  Cyprus.  Its  cultivation  in  England  has  been  very  suc- 
cessful ;  and  though  the  Dutch  horticulture  long  excelled  the  English,  yet  this  vegetable 
was  produced  here  in  greater  perfection  than  in  Holland ;  and,  before  the  French  Revo- 
lution, used  to  be  exported  to  that  country. 

3394.  As  it  requires  a  richer  soil  and  warmer  situation  than  the  other  varieties  of  the 
brassica  tribe,  it  must  alVays  be  higher  in  price ;  hut  from  the  great  industry  and  spirit 
of  our  gardeners,  it  is  now  become  so  cheap  as  to  be  within  the  reach  of  all  classes.  In 
1619,  two  cauliflowers  cost  three  shillings.  The  heads  of  the  cauliflowers  are  not  nearly 
so  liable  to  putrescency  after  being  cut  as  its  leaves,  which  in  this  respect  are  similar 
to  those  of  the  cabbage;  and  they  may  be  preserved  for  months  through  the  winter  by 
pilling  up  the  plant  entire,  picking  off  the  decayed  leaves,  and  hanging  them  up  in  a  cel- 
lar or  shed,  or  by  burying  them  in  pits  in  the  ground. 

3895.  Broccoli, — ^Ilie  name  is  ItiUian ;  it  ia  uaually  considered  as  a  sub-variety  of  the 
cauliflower,  and  is  distinguished  from  it  by  the  head  being  of  a  dark  green  or  purplish 
oelour,  instead  of  white,  as  the  latter ;  though  lately  gardeners  have  produced  a  white 
broccoli  that  very  much  resembles  cauliflower  in  all  its  valoable  qaalities.  The  purple 
sort,  when  boiled,  becomes  gieen.  Broccoli  is  likewise  much  huxlier,  and  is  made  to 
stand  the  winter ;  and  it  is  a  great  advantage  that  cauliflower  and  broccoli  bear  their 
heads  at  different  seasons  of  the  year.    Both  are  excellent  and  wholesome. 

SiCT.  III. — LBOUMINOUt  VX0ITABLB8. 

3396.  The  legumes,  or,  as  they  are  also  called,  f^e,  contain  the  greatest  quantity  of 
albomen  and  glaten  next  to  the  grains  or  seeds  of  the  com  plants,  and  rank  the  nearest 
to  them  in  their  nutritive  qaalities.  Except  the  com  plants  (whioh  will  be  treated  of 
under  the  article  "Bread'*)  and  the  potato,  poise  are  the  most  important  of  the  ftrina- 
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eeoQS  esculent  vegetables.  They  consist  of  the  pea,  common  bean,  and  kidney  bean, 
lentil,  tare,  and  vetch :  the  first  three  only  are  used  as  food  for  roan  in  Britain.  Next 
to  fruits  and  the  nut  species,  perhaps,  the  pulse  tribe  were  earliest  resorted  to  for  nour- 
ishment, as  it  required  little  labour  to  prepare  it.  In  their  young  state,  when  succulent, 
several  of  them  form  favourite  articles  on  the  table ;  but  when  they  have  come  to  ma- 
turity, or  are  dried,  they  are  less  acceptable,  requiring  strong  powers  of  digestion.  It 
is  fortunate,  however,  that  even  then  they  furnish  excellent  food  for  various  domes- 
tic animals ;  and  thus  the  soil,  which  would  be  exhausted  by  perpetual  crops  of  grain, 
is  enabled  to  recover  its  fertility  under  the  less  severe  production  of  the  various  sorts 
of  pulse. 

SuvsioT.  1. — The  Common  Pea  {Pisum  StUivum,  Linn.). 

8397.  Of  the  pea  there  are  many  species,  but  this  is  the  only  one  cultivated  in  this 
country.  It  has  long  been  known  as  a  culinaiy  vegetable  in  India,  China,  and  Japan, 
but  is  probably  not  originally  a  native  of  a  very  warm  climate.  It  has  no  doubt  found  its 
way  into  Britain  from  the  southern  parts  of  Europe,  and  appears  to  have  been  extensive- 
ly used  as  one  of  tho  staple  articles  of  food  in  England  at  a  very  early  period ;  for  it  is 
on  record  that  in  1289,  when  the  English  forces  were  besieging  a  castle  in  Lothian,  they 
subsisted  upon  pease  and  beans  grown  in  the  vicinity,  after  their  provisions  were  exhaust- 
ed. The  more  delicate  varieties,  however,  do  not  appear  to  have  been  known  in  Eng- 
land until  much  later,  since  it  was  observed  by  Fuller,  in  the  time  of  Queen  Elizabeth, 
that  pease  brought  from  Holland  were  **  fit  dainties  fo/e  ladies,  they  came  so  far,  and  cost 
80  dear." 

2398.  Though  adlure  hat  jrodMud  a  great  many  varieHet  of  peaae,  yet  they  may  be  all 
included  under  two  divisions,  the  white  or  yellow,  and  the  gray.  Of  the  white,  the 
choicest  sorts  are  raised  in  gardens,  to  be  eaten  green ;  but  vast  quantities  are  likewise 
cultivated  in  the  fields,  and  are  allowed  to  ripen  to  be  dried.  The  gray  pease  are  coarse- 
flavoured,  and  are  used  only  as  food  for  horses  and  cattle. 

2399.  The  gufhvarieties  of  the  common  pea  are  very  numerougf  and  are  continually  chan- 
ging from  culture :  even  the  names  of  them  vary,  which  renders  it  difficult  to  determine 
witE  respect  to  the  best  sorts.  Among  the  principal  varieties  at  present  are  the  marrow 
fati,  the  egg,  the  moraUo,  the  Pruasian  bluet  the  rouneival,  dtc.  Pease  form  a  light,  whole- 
some food  when  they  are  green  and  succulent,  and  gardeners  sow  them  at  various  peri- 
ods, so  as  to  have  them  fit  for  gathering  in  succession.  They  are  generally  distinguish- 
ed into  earhf  and  late ;  the  former  are  often  forced  on  hot  beds,  and  form  the  grand  vege- 
table luxury  at  the  approach  of  summer.  These,  however,  are  never  so  rich  and  sac- 
charine as  those  which  come  to  maturity  by  the  natural  heat  of  the  seiison ;  hence  green 
pease  are  really  of  the  best  quality  when  they  are  so  abundant  and  cheap  that  they  can 
be  purchased  by  every  one.  When  the  white  or  yellow  sorts  are  ripened  for  drying  and 
splitting,  they  are  called  boilers,  as  they  are  mostly  used  for  soup,  or  pease  pudding. 
Vast  quantities  of  these  are  consumed  in  the  navy.  It  is  found  that,  after  they  have  been 
kept  a  year,  they  do  not  break  or  fall  well  in  the  soup ;  and  this  property  likewise  de- 
pends much  upon  the  soil  in  which  they  grow.  Pease  are  also  ground  into  flour,  which 
forms  a  milky  solution  with  water,  owing  to  the  presence  of  an  oily  matter.  Although 
highly  nutritive,  ripe  pease  are  much  more  indigestible  than  the  corns,  and  the  bread  they 
aflford  is  apt  to  lie  heavy  on  the  stomach :  it  is  chiefly  confined  to  the  labouring  classesi 
and  those  who  have  strong  powers  of  digestion. 

2400.  When  green  pease  are  sent  to  market  in  sacks,  they  are  apt  to  heat,  and  a  Ter- 
mentation  commences  in  a  few  hours,  by  which  the  pea  loses  its  sweetness  and  fine 
flavour ;  this  may  be  observed  constantly  in  the  season  in  Covent  Garden  markets 
Those  sent  in  sieves,  or  flat,  shallow  baskets,  are  not  liable  to  this  objection, 

2401.  Ripe  pease  analyzed  by  Einhoff  gave,  in  3000  parts,  starch  1266  parts ;  fibrous 
matter  analogous  to  starch,  with  the  coats  of  the  pease,  840 ;  mucilage,  249 ;  saccharine 
matter,  81 ;  albumen,  66 ;  earthy  phosphate,  II ;  volatile  matter,  640 ;  loss,  229. 

2402.  Sugar  Pea. — ^This  is  a  variety  lately  introduced,  very  sweet,  and  in  which  the 
tough  internal  film  of  the  pod  is  wanting.  These  pods,  when  young,  are  boiled  wholoi 
and  eaten  in  Uie  manner  of  French  beans.  • 

9403.  T%$  ckiekpea  i»  little  known  in  Bntain.  It  it  a  Texy  imall  Tsriety,  much  onltivnted  in  th«  Mrath  of 
Europe.  The  leedK  do  not  become  eoft  by  boiling ;  bnt  are  aooiettmee  parched  in  a  frying-pan  in  Egypt  and 
Syria,  where  they  are  considered  as  oonvenient  food  for  traveUen  who  make  long  ioumeys.  In  Spain,  they 
Ibrin  an  ingredient  in  the  oUa,  a  national  dish.  In  Italy,  and  the  Mttlh  of  France,  they  are  sometimee  roaeted 
an  a  eubstitate  for  coflfee. 

Some  other  naall  varietiea  of  the  pea  are  known  and  need  in  AraUa  and  India,  bnt  they  are  not  of  much 
valne,  except  to  the  poorest  elaasoa. 

SuBSKCT.  2. — The  Garden  Bean  {Vieia  Faba,  Linn.). 

2404.  The  common  or  garden  bean  has  been  cultivated  in  Britain  from  time  immemo- 
rial, but  is  supposed  to  have  been  introduced  by  the  Romans,  and  to  have  come  origi- 
nally from  Asia,  whence  it  spread  into  Italy^  £gypt»  and  Barbary. 

2406.  The  seeds  of  the  large  variety  of  garden  bean,  called  the  Windsor  bean,  are  pre- 
fened  for  the  table.    The  Mazagan  is  one  of  the  earliest  and  best  flavoured,  and  the 
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Oreen  China  Is  late ;  tbe  seeds  of  the  last  remaia  green  ^en  ripe  and  dried.  Otber 
varieties,  as  tbe  common  korse  bean,  the  tick  bean,  and  the  snuUl  Dutch  bean,  are  cahivated 
in  the  fields  for  fattening  domestic  animals,  for  which  they  are  admirably  adapted.  In 
some  places,  meal  from  beans  is  mixed  with  other  meal  for  making  coarse  bread,  and 
a  small  quantity  of  them  is  generally  mixed  with  new  wheat  when  ground  to  floor ;  tbe 
millers  pretend  that  soft  wheat  wiU  not  grind  well  without  beans,  and  they  generally 
contrive  that  there  shall  be  no  deficiency  in  the  necessary  proportion,  lliis  practice  is 
well  known  to  bakers  and  dealers.  Bean  meal  mixed  with  water,  and  given  to  cows, 
increases  the  quantity  of  their  milk. 

2406.  7^  bean  eontahu  much  more  nutritious  matter  than  moat  other  vegetables.  From 
the  analysis  by  Sir  H.  Davy,  more  than  half  its  weight  consists  of  principles  fit  for  nutri- 
ment. Ripe  beans  contain,  according  to  EinhoflT,  84  per  cent,  of  notritive  matter,  of 
which  60  is  pure  fiirina,  the  reat  chiefly  gluten  and  mucilage ;  when  young,  they  are 
tender  and  digestible,  but  when  old  they  become  tougher,  and  prove  flatulent  to  some 
persons.  They  are  often  eaten  with  hioon  or  pork  t^  the  country  people  of  Engiand, 
with  whom  this  is  a  favourite  and  wholesome  dish,  the  farina  of  the  bean  correcting  the 
oily  nature  of  the  bacon.  The  epidermis  or  skin  becomes  tough  as  the  beans  get  oJd, 
and,  containing  a  bitter,  should  be  removed. 

3407.  The  Kidnef  Bean  (Phaaeolue,  Linn.). — ^Two  species  of  kidney  beans  are  cultivated 
in  England :  the  dwarf  kidney,  usually  called  the  f^reneh  bean ;  and  anotfabr,  somewhat 
larger,  called  the  eearlet  runner,  distinguished  by  the  beauty  of  its  flowere,  and  long  cul- 
tivated for  them  before  it  was  used  as  food.  The  first  {Pkateohu  vutfraris)  is  a  native  of 
India ;  and  the  second  {Phaeeolus  muUiJlorus)  was  brought  from  Sooth  America  in  1638» 
being  first  cultivated  by  Tradescant,  the  celebrated  gardener,  at  Lambeth ;  it  is  the 
hardiest  of  the  two.  In  England,  the  unripe  pods  of  both,  but  particularly  the  French 
bean,  are  cooked  whole  in  the  green  or  nnripe  state.  In  France,  where  both  kinds  of 
kidney  beans  are  cultivated  extensively  in  the  fiekis,  the  seeds  are  snflfered  to  ripen, 
and,  under  the  name  of  haricot  blanea,  form  part  of  a  great  variety  of  diahes,  and  are 
much  esteemed  as  very  nutritious  food ;  but  the  green  pods  used  by  ns  are  not  so. 
The  scarlet  runnere  are  also  with  us  dressed  in  the  pod»,  and  have  the  advantage  of 
being  promirable  for  a  longer  time  than  the  French  bean.  Tbey  ore  also  the  sort  moat 
esteemed  m  France  for  haricots,  their  seeds  being  more  farinaceous  than  the  dwarf. 
(See  **  Lebon  Jardmiert^*  1886,  p.  342.)  The  French  bean  is  wholesome  and  nutritions 
in  a  finesh  state,  rarely  disagreeing  with  any  one  for  whom  vegetables  are  proper,  and 
may  be  readily  preserved  for  winter  use  or  sea  voyagea  by  Mhing  in  casks.  For  this 
purpose  the  large>podded  Dutch  white  runner  is  preferred.  See  Book  X.,  "  Preserva- 
tion of  Food." 

2406.  Leniiis  are  not  used  as  tbe  food  of  man  in  England,  though  they  are  on  the 
Continent,  where  they  are  cultivated  for  soups  and  other  culinary  preparations ;  but 
they  are  of  a  larger  kmd  than  ours,  whidi  are  considered  as  the  best  food  for  pigeons. 

Sect.  IV. — ^xscuLKirr  boots. 

2409.  Tlbe  rooto  ofmanv  flanU  suppfyfood,  and  hence  are  called  eaeuUnt.  Those  culti- 
vated in  Britain  may  be  divided  into  two  groups :  the/arMae«w#,  as  the  potato  and  the 
Jerusalem  artichoke,  to  which  may  be  added  the  yam ;  and  the  auccalent,  as  the  turnip, 
carrot,  parenip,  beet,  radish,  and  a  few  more  of  less  importance.  This  class  of  euli- 
nary  vegetables  is  that  on  which  the  British  people  chiefly  depend ;  and  it  is  that  whieh 
is  decidedly  the  best  suited  to  the  climate.  The  potatoes  and  otber  esculent  roots  grown 
in  the  British  islands  are  very  far  superior  to  those  of  the  Continent  in  quality,  and  the 
quantity  consumed  is  much  more  considerable. 

SuBBBCT.  1. — The  Potato  (Solanum  Tuberoeum). 

2410.  The  fotato,  a  weil-known  tuber,  popularly,  though  not  with  botanical  carreetmoa^ 
considered  as  a  root,  may  be  ranked  next  in  importance  to  com  as  a  vegetable  food. 
There  is  no  doubt  that  it  was  originally  brought  to  Europe  from  South  America ;  but  its 
eariy  history  has  been  iov(rived  in  some  obscurity,  partly  from  their  being  another  root 
very^imilar,  the  sweet  potato  {Convolvulus  batata),  with  which  it  had  been  confounded, 
and  fit>m  which  it  appeare  to  have  received  its  name. 

2411.  The  batata  wras  originally  a  Malayan  plant,  and  was  imported  into  England  from 
Spain  and  the  Canaries  long  before  the  introduction  of  the  potato.  It  was  esteemed  a 
great  delicacy,  and  made  into  a  confection,  and  is  still  partially  cultivated  in  Spain  and 
the  south  of  France.  It  was  thia  that  was  alluded  to  by  Shakspeare  in  bis  Merry  Wives 
of  Windsor,  "  Let  the  skye  rain  potatoes,  and  hail  kissing-comfits." 

2412.  The  true  potato  is  said  to  have  been  first  brought  into  this  country  from  Virginia  bj 
Hackluyt  in  1684,  and  planted  by  Sir  Walter  Raleigh  on  his  estate  at  Goughall,  near 
Cork,  in  Ireland,  where  it  was  cultivated  to  a  considerable  extent  before  its  vahie  was 
known  in  England.  Gerarde,  in  his  Herbal  (1597),  mentions  it  as  **  a  delicate  dish  ;** 
and  Parkinson,  in  1629,  sfays  that  they  were  ntasted,  and  then  steeped  in  sack  and 
suga(,  or  baked  with  marrow  and  spices.    For  many  years  aOerward  they  were  coo- 
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sidered  as  inferior  to  the  Jerasalem  artichoke ;  and^  indeed,  it  was  not  till  the  middle 
of  the  eighteenth  century  that  they  came  into  general  coltivation.  Even  so  lately  as 
the  beginning  of  the  nineteenth  century,  a  strong  prejudice  against  potatoes  existed  in 
France,  though  now  they  are  cottiyated  there  to  a  great  extent,  and  a  market  in  Paris 
is  exclusively  devoted  to  their  sale. 

3413.  T^  question  a»  to  what  i§  the  mdigetunu  country  of  the  potato  ia  now  set  at  reat^ 
by  its  being  found  abundantly  in  the  wild  state  in  the  highlands  of  Chili  and  Peru,  from 
whence  tubers  were  sent  by  Mr.  Calddeugh  in  1838,  and  planted  in  the  garden  of  the 
Horticultural  Society.  Potatoes  in  their  wild  state  in  America  are  of  a  very  small  size, 
and  by  no  means  of  an  agreeable  taste.  The  varieties  which  we  now  find  in  the  mar- 
kets are  entirely  the  result  of  cultivation. 

2414.  The  potato  Has  now  been  introdueed  into  almost  every  quarter  of  the  globe,  and  its 
cultivation  has  made  the  most  rapid  progress  of  late.  It  is  the  more  valuable,  as  it ' 
grows  readily  in  almost  every  cliaute,  and  its  culture  is  extremely  easy ;  it  has  also 
this  grand  advantage,  that  it  will  succeed  on  land  which  will  not  produce  grain,  and 
may  be  raised  at  a  smaU  expense.  A  givei^  quantity  of  land  planted  with  potatoes  wiQ 
produce  as  much  food  as  twice  that  quantity  sown  with  wheat. 

2415.  It  forma  a  wholeaome  food^  and,  having  no  great  peculiarity  of  taste,  is  relished 
by  every  palate ;  hence  it  is  now  a  regular  standing  dish  at  every  table  ;  with  many, 
particularly  in  Ireland,  it  serves  as  a  substitute  for  bread. 

The  most  correct  opinion  respecting  the  nutritive  properties  of  potatoes  will  be  ob- 
tained from  the  consideration  of  their  constituent  principles.  They  have  been  analyzed 
by  various  chemists :  the  analysis  by  Einhoff,  which  is  generally  received  as  the  best, 
is, in  100  parts,  water, 73-6 ;  starch,  16*0 ;  fibrous  matter,  70 ;  albumen,  1*4 ;  mucilage, 
40.  Here  it  is  essential  to  observe  the  large  proportion  of  water,  and  it  is  only  the  re- 
mainder that  is  to  be  considered  as  farinaceous.  Tartaric  acid  is  abundant  in  the  potato 
apple ;  and  it  is  important  to  notice  that  the  young  shoots  of  the  potato  yield  Solanea, 
an  alkali  which  is,  to  a  certain  degree,  poisonous. 

The  fibrous  part  appears  to  be  a  peculiar  modification  of  starch,  which,  as  well  as  that 
substance,  may  be  employed  for  food ;  but  it  is  to  be  noticed  that  there  is  no  gluten, 
except  the  albumen  may  be  considered  as  nearly  the  same  thing.  Various  kinds  of 
potatoes  afford  these  constituents  in  proportions  a  little  different ;  but  the  above  may 
be  considered  as  the  average  of  the  best  mealy  potatoes,  the  nutritive  part  being  about 
twenty-seven  per  cent.,  of  which  the  starch  is  the  principal  portion.  No  doubt  can  be 
entertained  of  their  wholesome  nature,  when  we  consider  the  numerous  hardy  peasantry 
of  Ireland,  many  of  whom  subsist  entirely  upon  this  useful  vegetable.  It  must  not, 
however,  be  imagined  that  potatoes  contain  the  same  nutritive  powers  as  bread,  weight 
for  weight.  It  has  been  estimated,  as  the  result  of  experiments,  by  two  French  chem- 
ists, MM.  Percy  and  Vauqoelin,  that  one  pound  of  good  bread  is  eqoal  to  two  pounds 
and  a  half  or  three  pounds  of  potatoes ;  that  seventy-five  pounds  of  bread  and  thirty  of 
meat  are  equal  to  three  hundred  pounds  of  potatoes. 

3416.  A  conatderaUe  deduction  muat  be  made  from  the  adtantag-ea  of  potateea,  t>n  ao- 
oount  of  their  requiring  much  manure  for  their  cultiv^ion,  together  with  the  difllculty  of 
transporting  and  preserving  them  in  consequence  m  their  butkiness.  The  time  occu- 
pied by  labouring  people  in  cooking  them  in  the  usual  way  is  also  a  drawback  from  their 
usefulness.  From  their  want  of  gluten,  they  cannot  be  fermented  alone  into  bread,  but 
they  are  advantageously  mixed  with  wheat  flour  for  this  purpose. 

3417.  London  ia  welt  auppHed  toith  potatoea  from  various  parts  of  the  country ;  and  the 
varieties  are  so  numerous,  that  almost  every  town  has  some  sort  peculiar  to  its  vicinity, 
the  names  varying  in  diflhrent  districts.  They  are  distinguished  as  being  farinaeeoua  or 
mealy ;  ghUtnoua  or  watery ;  or,  according  to  the  ripening,  early  and  late.  Those  vari- 
eties that  are  mealy  are  most  esteemed,  afford  the  most  nutriment,  and  are  most  easily 
digested ;  the  waxy  kinds  are  inferior  in  all  these  particulars.  New  potatoes  are  less 
mealy  and  less  digestible  than  old  ones.  ' 

3418.  The  earlieat  potaJtoea  are  cultivated  by  the  gardeners :  of  the  field  potatoes,  among 
the  most  remarkable  early  sorts  are  the  early  hdneyy  wmauch,  early  Shaw,  and  early 
champion,  which  last  is  more  generally  grown  near  liOndon.  Among  the  best  sorts  of 
late  potatoes  are  the  red  rofind  kidneya,  the  large  kidney,  the  breadfruit,  dec.  The  most 
mealy  sorts  are  the  most  nutritive,  as  containing  the  greatest  quantity  of  starch,  and 
they  are  likewise  the  most  digestible.  The  kincU  called  waxy  are  said  to  be  very  im- 
proper for  dyspeptic  persons. 

3419.  In  England  potaJtoea  are  moat  frequently  brought  to  taile  boiled  plain;  but  in  Franca 
they  are  cooked  in  a  great  variety  of  ways,* and  furnish  many  very  agreeable  dishes. 

TIm  botlinf  of  potatoes  in  the  beet  namier,  whioh  toioaie  may  appear  an  operation  of  no  difienliy,  reqnint 
eonsiderable  attention ;  ami.  mnoh  of  the  foodaen  of  thii  reffetable  depend*  npoa  its  beinf  pnperljr  cooked, 
TIm  Irieh  hare  long  had  the  reputation  or  bein|;  particnlarly  looceeefnl  in  thte  part  of  the  cnlioary  art.  The 
direetiont  given  io  the  Farmen*  Magaane,  toI.  ▼.,  p.  191  and  903,  are  as  follows :  *■  It  is  of  consequence  that 
they  be  as  nearly  as  poesible  of  one  siae ;  that  they  be  well  washed  and  dearad  9f  earth  or  dirt ;  that  they  be 
pot,  with  cold  water,  into  a  pan  or  kettle,  well  rinsed  about,  and  kept  there  for  an  hour  or  two,  which  will 
•xtraet  the  black  liqnor  with  which  they  are  Unpregnated.    They  ought  then  to  be  put,  with  their  sktna  eo, 
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aot  into  haiUag  wtter,  lik*  g*e«AS,  Imt  into  ftMb  ooM  w«t«r,  with  •  littl*  nit,  and  bofiad  in  n  kettle  or  nw^ 
pnn.  dotelj  oovered,  in  the  moet  rapid  maaner.  No  more  water  ehoald  be  pat  in  than  merely  to  oowr  than, 
aa  they  prodace  theniaelves  a  conttderable  qaantity  of  (luid.  When  •oflBcientlv  done,  the  water  aboold  be  i»> 
atantly  povred  off,  and  the  veeael  eontaintnf  the  cooked  potatoee  ia  to  be  placed  on  the  aide  of  the  fire,  with  the 
cuver  Off,  nntfl  the  ateam  be  oompletely  evaaomted ;  the  potatoea  are  tboa  rendered  quite  dry  and  neaJy." 
There  if  aome  dillerence  amonc  oooka  la  Eugiand  in  the  mode  of  boilinf  them.  Some  pare  iMm  when  raw, 
like  tnmipe ;  bat  thia  rendera  them  taatelen  and  inaipid ;  and  aome  think  they  ahoald  be  boiled  ilowly,  and 
for  thia  reaaon  throwin  oceaaionallya  little  ooM  water  to  che^  tbe  butlinf  when  too  faat,  which  ia  apt  to  crack 
the  ontaide,  and  let  ia  the  water  before  the  heart  ia  dona. 

94S0.  Cookuig  tk»m  kf  stemm  ia  a  good  method,  aa,  ahonld  they  break,  to  which  thry  are  very  liable,  they 
cannot  imbibe  auch  a  qaantity  of  water,  and  are-  therefore  more  eaaily  obtained  in  the  floaiy  atate,  wluch  la 
generally  preferred. 

9111.  Roattimg  ia  aaelhor  very  eseaOent  vMide ;  and  Dr.  Pane  ooaaiden  it  as  the  beat  wmy  of  nnpanny  thaaa 
fn  invalida.  SMnetimea  they  are  parboiled,  and  then  roaated.  Bmkmg  ia  not  ao  good  a  mode  of  «w»Kiiig  thca. 
They  are  perhape  the  only  root  grown  in  Britain  which  may  be  eaten  every  day  without  Mtiating  the  palate. 

*  2422.  Poutoes  in  their  raw  Mtaic  contaiD  aa  acrid  matter,  which  ia  deleterious  in  aome 
degree  even  to  cattle. 

2423.  Potatoes  are  employed  in  some  other  wiye,  as  largely  in  tbe  manufactore  of  bread ; 
see  Book  IX.,. "  On  Bread  ;**  also  for  sUrch,  see  Book  XXII.,  "  Laundry." 
.  2424.  Potato  fiowr  t>,  tn  faet^  dry  starch  jfSwder  procured  from  the  potato,  and  is  mach 
used  in  Paris  in  fine  bread  and  pastry :  it  is  also  sold  in  the  shops  here,  but  often  as  ar- 
row-root, to  which  it  is  inferior.  It  is  said  that  several  other  articles  found  in  our  shops 
are  only  potato  starch,  as  BrighCs  nutritious  farina,  Indian  corn  starch,  dtc. ;  these  are 
aofficiently  wholesome  and  light,  but  not  very  nutritive.  Potato  starch  is  easily  con- 
Tertible  into  sugar ;  but  this  is  much  inferior  in  sweetness  to  that  of  the  sugar-cane. 
It  is  clammy,  and  has  something  of  a  floury  appearance  ;  but,  being  very  white,  it  is 
said  to  be  employed  by  the  grocers  for  adulterating.  It  is  also  used  for  distilling  ardent 
spirits,  and  for  the  making  of  beer.  The  refuse  of  the  potatoes,  after  the  starch  has 
been  extracted,  has  been  found  useful  in  scouring  woollen  cloths  without  hurting  their 
colour ;  and  tbe  water  decanted  from  potato  starch  is  excellent  for  cleaning  silks  with 
the  smallest  injury  to  the  colour. 

For  the  eflfects  of  frost  on  potatoes,  see  Book  X.,  '*  On  the  Preservation  of  Food.** 

Potatoes  have  been  found  to  be  an  excellent  preventive  of  scurvy,  cooked  in  the  or- 
dinary way,  or  baked  under  ashes. 

2425.  The  swett  potato  {Convolvulus  batata)  is  a  tuberose  root  common  in  tropical 
countries,  but  of  quite  a  diflbrent  species  from  the  common  potato.  It  forms  a  sweet, 
nourishing  food  used  as  potatoes.  This  plant  had  been  introduced  into  England  by  Sir 
Francis  Drake  and  Sir  John  Hawkins  before  the  common  potato ;  but,  though  it  is  cul- 
tivated in  other  parts  of  Europe,  our  climate  was  found  to  be  too  cold  for  its  growth  in 
tbe  open  air. 

SoBsiOT.  2. — Jerusalem  Artichoke  (Helianthus  Tuberosus,  Linn.). 

2486.  NotrnthstanUng  the  wtme,  this  plant  is  no  way  allied  to  the  artichoke,  but  is  of  tbe 
same  genos  as  the  sunflower,  and  much  resembles  it.  Tbe  term  Jerusalem  is  a  oottu|>> 
tion  of  girasole,  the  Italian  name  for  sunflower ;  and  it  derives  the  appellation  of  arti- 
choke from  some  agreement  of  its  taste  with  that  of  artichoke  bottoms.  The  root, 
which  is  the  part  that  is  eaten,  consists  of  a  cluster  of  tubers  in  shape  somewhat  like 
the  potato ;  and  there  are  often  tbfty  or  forty  together.  It  is  a  native  of  Brazil,  having 
been  brought  to  England  in  1617 ;  and,  before  potatoes  were  so  generally  adopted,  was 
much  in  use.  It  was  at  first  called  the  Canada  potato,  to  distinguish  it  from  the  com- 
mon potato,  which  was  called  the  Virginian  potato,  to  which  it  was  at  first  greatly  pre- 
ferred. It  is  wholesome  and  of  an  agreeable  taste,  though  it  is  never  dry  and  mealy 
like  the  potato,  but  rather  moist  and  soft  in  its  texture ;  and,  when  they  do  not  disagree, 
they  are  nutritious.  They  are  extremely  productive,  and  supceed  in  almost  every  soil : 
when  once  planted,  being  a  hardy  perennial,  they  will  continue  to  flourish  without  re^ 
quiring  much  manure  or  attention.  They  likewise  form  a  nutritive  food  for  horses,  hogs, 
dec.,  containing  much  farinaceous  matter. 

SuBBBCT.  3. — Yam  {Diascorea  Saliva,  Linn.). 

2427.  This  tuberose  root  is  extensively  eiUtivaled  in  the  West  Indies,  Africa,  America,  and 
the  Bast  Indies,  where  it  is  eaten,  roasted  or  boiled,  as  a  substitute  for  bread.  Its  taste 
nearly  resembles  that  of  the  potato,  but  it  is  rather  sweeter,  and  of  a  firmer  texture. 
The  root  is  flat,  and  often  palmated  or  divided  somewhat  like  fingers,  and  about  a  foot 
across ;  a  variety  called  the  winged  yam  is  three  feet  long,  and  weighs  thirty  pounds. 
It  is  a  native  of  India,  where  it  grows  in  the  woodtf,  and  was  carried  to  the  West  Indies. 
It  is  sometimes  imported  into  this  country,  but  rather  as  an  article  of  curiosity.  When 
iVesb,  it  contains  an  acrid  juice,  which  causes  itching  if  applied  to  the  skin ;  but,  by 
heat,  this  acrid  principle  is  wholly  dissipated  ;  and,  as  it  contains  a  great  deal  of  farina- 
oeous  matter,  it  forms  a  light,  nutritious,  and  palatable  food,  either  boiled  or  roasted. 
Yams  are  also  made  into  puddings.  In  Otaheite,  a  favourite  dish  is  made  of  them  with 
scraped  cocoanat  and  the  pulpy  fruit  of  the  banana. 

SuBSBCT.  4.— 7\<mtp  {Brassica  Rapa,  Linn.). 

2428.  Turnips  grow  vfild  in  England,  but  these  cannot  by  cultivation  be  brought  to  re- 
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aemble  exactly  tbe  cniUvated  regetable.  It  is  said  that  they  were  brought  here  from 
Hanover.  Turnips  contain  mucilage,  little  or  no  gluten,  but  a  good  deal  of  sugar,  though 
the  quantity  of  the  latter  varies  exceedingly,  and  is  not  so  considerable  as  in  the  carrot. 
The  quantity  of  nutritious  matter,  upon  the  whole,  in  turnips  is  small ;  according  to  Sir 
H.  Davy,  only  42  parts  in  1000.  They  are  an  excellent  culinaiy  vegetable,  much  used 
all  over  Europe,  and  are  either  eaten  alone,  mashed,  or  cooked  in  soups  and  stews.  A 
hot  climate  does  not  seem  to  agree  with  them ;  and  in  India  they  and  many  of  our  gar- 
den vegetables  lose  their  flavour,  and  are  comparatively  tasteless.  The  Swedish  is  the 
largest  variety,  but  too  coarse  for  tlie  table ;  it  is  excellent  for  cattle.  The  green  leaves 
of  the  turnip,  gathered  young  in  the  spring,  make  good  greens,  weU  known  by  tbe  name 
of  turnip  top*.  The  leaves  for  greens  are  good  from  any  of  the  varietiee,  but  are  less 
acrid  from  the  Swedish.  Turnips  grown  in  the  field  will  be  found  of  a  better  flavour 
than  those  produced  in  the  garden ;  and  the  same  remark  applies  to  all  the  brassica 
tribe,  with  the  exception  of  the  cauliflower  and  broccoli,  as  also  to  potatoes  and  tuber- 
ous roots. 

S428.  The  French  navet  is  a  variety  of  turnip  {Braseica  napve  eseulenia),  but  has  more 
the  shape  of  the  carrot.  It  is  of  a  very  fine  flavour,  and  is  much  esteemed  on  the  Con- 
tinent for  soups  and  made  dishes.  Two  or  three  of  them  will  give  as  much  flavour  aa 
a  dozen  common  turnips ;  atewed  in  gravy,  it  forms  an  excellent  dish.  The  peculiar 
flavour  resides  in  the  rind ;  consequently,  this  is  not  cut  oflf*,  but  only  scraped.  The 
navet  was  once  grown  here ;  at  present  it  is  seldom  to  be  found  in  our  gardens,  though 
Yery  deserving  of  being  cultivated.  It  is  of  a  yellowish- white  colour,  and  resembles  the 
carrot  in  form.  It  is  often,  on  the  Continent,  served  up  with  them  as  ornamental,  on  ac- 
count of  the  contrast  of  colour.    It  is  sometimes  imported  to  the  London  market. 

SuBtKCT.  6. — Carrot  {Daucita  Carota,  Linn.). 

3490.  A  wild  carrot  grows  in  Bngland  in  sandy  soils,  but  it  is  small,  white,  and  stringy, 
and  of  a  strong  flavour.  Onr  garden  carrot  was  introduced  by  the  Flemish  refugees 
who  settled  at  Sandwich  in  the  reign  of  Queen  Elizabeth.  This  plant  was  so  esteemed 
that  the  ladies  wore  the  leaves  as  ornaments  in  their  headdresses.  At  present  a  pretty 
winter  ornament  is  made  from  the  carrot,  by  placing  a  slice  from  the  top  of  the  root  in 
a  shallow  vessel  of  water,  when  the  young  and  delicate  leaves  shoot  out,  and  form  an 
elegant  radiated  tuft. 

SM31.  The  carrot  contains  a  larger  proportion  of  sugar  than  arty  of  the  com  plants :  in 
1000  parts  they  have  95  parts  of  sugar,  and  3  of  starch ;  this  is  about  six  times  as  much 
as  is  found  in  potatoes ;  hence  a  large  quantity  of  spirit  can  be  distilled  from  them, 
about  half  a  pint  from  ten  pounds,  and  they  may  be  used  instead  of  malt  for  beer.  At- 
tempts have  been  made  to  obtain  tbe  sugar  in  a  crystallized  state,  but  without  success. 

2432.  Their  value  in  the  culinary  art  is  weU  known ;  they  are  extremely  useful  in  soupe 
and  stews.  When  eaten  alone,  they  should  be  well  boiled,  and  not  too  old,  as  they 
contain  a  large  proportion  of  fibrous  matter  which  does  not  digest  veiy  easily.  Cattle 
are  extremely  fond  of  them,  and  they  form  an  excellent  fattening  food. 

2438.  JIf.  Vilmerin  of  Paris  has  lately  introduced  two  good  varieties  of  the  carrot,  the 
short  yellow  and  the  violet.  The  latter,  which  he  obtained  from  Spain,  grows  to  a  large 
size,  and  is  remarkably  sweet.  The  carrot  is  cultivated  by  some  farmers  in  their  gar- 
dens for  the  purpose  of  colouring  butter ;  but  this  is  tbe  large  red  variety,  or  field  carrot. 
The  orange  carrot  is  the  kind  usually  cultivated  as  a  garden  vegetable,  and  ia  of  a  more 
delicate  flavour. 

2484.  When  a  carrot  is  cut  across,  it  will  be  seen  to  oonsist  of  two  parts,  the  outer  one 
reddish,  and  the  inner  more  yellow ;  the  first  answers  to  the  baric  of  wood,  and  is  the 
most  pulpy  and  sweetest ;  the  latter  is  the  wood  itself,  and  is  more  stringy.  The  great- 
er the  proportion  of  this  external  part  in  any  variety,  the  more  valuable  it  will  be.  The 
carrot  may  be  kept  in  a  succulent  and  fresh  state  for  a  long  time,  nothing  more  being 
necessary  than  to  bury  it  in  aand,  and  protect  it  from  the  frost. 

SuBSECT.  6. — Parsnip  (Pastinaea  Sativa,  Lion.). 

2435.  This  also  is  a  native  British  phint,  being  often  found  growing  by  the  road-side ; 
but  it  has  not  altered  so  much  aa  the  carrot.  It  is  generally  used  with  salt  fish  in  Lent. 
*  2436.  It  contains  still  more  sugar  than  the  carrot,  and  some  persons  dislike  it  on  account 
of  its  peculiar  sweet  taste.  Besides  its  use  at  the  table,  a  pleasant  beverage  can  be 
brewed  from  it  with  hops,  as  is  practiced  in  the  north  of  Ireland :  it  will  also  furnish 
an  ardent  spirit  and  wine.  In  Scotland,  parsnips  and  potatoes  are  beat  up  with  butter 
into  a  dish  for  children,  who  are  remarkably  food  of  it.    They  are  excellent  fried. 

2437.  The  Guernsey  parsnip  appeare  to  be  an  improved  variety :  it  grows  there  to  the 
length  of  four  feet,  and  three  or  four  inches  in  diameter.  When  parsnips  are  grown  in 
a  poor  soil,  they  lose  much  of  the  rank  taste  which  they  acquire  in  richer  ground ;  and 
when  they  are  roasted,  as  they  are  in  the  north  on  peat  ashes,  they  become  sweet  and 
agreeable,  and  almost  as  farinaoeous  as  potatoes. 

SuBsscT.  7. — Beet  Root. 

2438.  There  are  two  varieties  of  the  beet  commonly  cultivated ;  one  having  a  large  fleshy 
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loot  (B.  wlfaris,  Linn.),  and  the  other  prodacing  large  aoccalent  leavea  {B.  cieU),  whkii 
we  arrange  among  the  spinaceous  plants. 

2439.  The  common  btet  rooi  is  of  a  fine  red  cdonr,  and  is  originally  a  native  of  the  ees- 
ooast  of  the  south  of  Europe,  growing  wild  all  along  the  coast  of  the  Mediterranean.  It 
was  brought  into  this  country,  in  1666,  by  Tradescant.  It  is- chiefly  employed  in 
England  as  a  garnish  for  salads  and  other  disihes,  on  aoooant  of  the  beauty  of  its  ooloar, 
and  it  is  also  used  as  pickle.  On  the  Continent  it  is  sometimes  boiled  sliced,  and 
eaten  cold  with  oil  and  vinegar ;  when  warm,  boiled  or  baked,  its  taste  is  mawkish,  and 
it  is  said  to  be  not  very  wholesome  if  eaten  in  any  quantity. 

S440.  A  variety  of  beet  root  called  mtmgd  wurzel  is  a  coarser  kind,  grows  to  a  very 
large  size,  and  is  cultivated  in  the  fields  for  cattle.  An  improved  and  smaller  variety, 
which  has  a  red  skin,  and  when  cut  through  is  white  or  veined  with  white,  is  exten- 
sively employed  in  France  for  the  manufacture  of  siigar.  See  "  Sugar,'*  Chap.  XIIL« 
Book  VII. 

From  their  containing  so  much  saccharine  matter,  they  may  be  made  available  lor 
the  production  of  beer  or  of  spirits  instead  of  malt.  The  French  greatly  esteem  a  sort 
called  easieltumdinf  which  is  said  to  have  the  flavour  of  a  nut. 

SvBSBCT.  8. — Radith  (Rapkamu  SaittmSf  Linn.). 

2441.  The  radish  is  supposed  to  be  a  native  of  China,  but  has  long  been  cultivated 
here.  They  contain  little  else  than  water,  woody  fibre,  and  acrid  matter,  which  resides 
in  the  external  part ;  they  cannot,  therefore,  be  very  nutritive,  but  they  may  prove  a  use- 
ful stimulant.  There  are  various  kinds,  but  they  are  generally  divided  into  the  turnip 
and  spindle-rooted  radish.  Many  are  forced  for  the  early  market,  and  the  young  seed- 
ling leaves  are  sometimes  used  fur  small  salad.  The  se^  pods,  when  green,  used  to 
be  pickled  as  a  substitute  for  eapers,  and  formerly  the  leaves  were  boiled  as  pot-herbs. 
The  colour  of  radishes  varies  extremely ;  passing  from  white  to  red,  and  through  every 
shade  of  that  to  a  dark  purple,  approaching  to  black.  Professor  Burnet  states  that  the 
roots  when  boiled  and  served  with  toast  and  butter,  and  seasoned  with  pepper,  haw 
much  the  taste  of  sea  kale  or  asparagus,  and  form  a  very  palatable  dish. 

SuBSicT.  9. — Skirret  {Smm  Suarumt  Linn.). 

2442.  This  root  is  composed  of  several  tap  roots,  the  size  of  the  Uttle  finger ;  and, 
though  now  little  used,  was  formerly  much  esteemed  boiled  and  served  up  with  butter. 
IVorlidge,  in  1682,  speaks  of  them  as  the  "  sweetest,  whitest,  and  most  pleasant  of 
roots."    It  is  a  native  of  China. 

Sect.  V. — spinacbovs  plants. 
The  name  of  this  tribe  is  derived  from  spinach,  the  principle  plant  among  them« 

SassscT.  1. — Spinach  {Spinacia  OUracca^  Linn.). 

2448.  A  wild  spinach  grows  m  England^  somewhat  difl^rent  from  the  garden  variety* 
but  cultivated  in  Lincolnshire  m  preference.  Th&  leaves  are  need  as  spinach,  and  the 
young  shoots  as  asparagus.  Spinach  is  known  to  have  grown  here  at  an  early  period ; 
and  in  the  monasteries  on  the  Continent  it  was  employed,  in  1361 » as  we  do  at  present. 

2444.  Thi  leaves  of  the  garden  spinach  are  softer  and  more  succulent  than  any  of  the 
brassica  tribe.  There  are  three  principal  varieties ;  one,  the  common  spinaehj  having  the 
leaves  round  ;  another,  having  long  triangular  leaves ;  the  third  is  called  Ftander's  spinach^ 
and  has  remarkably  large  leaves ;  the  round-leaved  is  procured  in  the  spring,  and  the 
long-leaved  in  the  winter.  Spinach  forms  a  useful  ingredient  in  soups,  and  the  leaves 
are  also  boiled  alone  and  mashed  as  greens. 

2446.  Orache,  or  mountain  spinaeht  is  a  hardy  sort,  much  esteemed  in  Prance,  that 
produces  abundance  of  large  leaves,  and  forms  an  excellent  summer  vegetable.  It  is  a 
native  of  Tartary,  introduced  in  1648.  There  are  two  varieties,  the  white  and  the  red: 
the  young  and  tender  stalks  are  eaten  as  well  as  the  leaves. 

2446.  New- Zealand  spinach  {Tetragonia  einansa)  was  discovered  in  New- Zealand  by 
Sir  Joseph  Banks,  who  brought  it  to  England.  It  is  found  to  grow  here  perfectly  well 
in  the  open  air,  and  its  leaves  are  larger  and  more  juicy  than  the  common  spinach.  It 
produces  fine  succulent  leaves  in  the  hottest  weather  in  great  luxuriance,  and  has  the 
advantage  of  being  in  season  when  the  common  spinach  is  not. 

2447.  Chenopddium  Quinoa.  This  variety  is  not  only  useful  in  its  leaves  for  spinach, 
but  the  seeds  of  the  yellow  variety  are  excellent  when  used  as  millet,  and  it  bears  them 
abundantly. 

SassBCT.  i.-^White  Beet  {Beta  Cicla,  Linn.). 

2448.  This  variety  of  beet  is  distinguished  by  its  large  succulent  leaves,  whieh  alone  are 
eaten,  and  not  the  root,  which  is  small.  It  is  cultivated  in  gardens  as  a  culinary  vege- 
table, and  is  boiled  as  spinach,  or  put  into  soups.  It  is  less  known  here  than  on  the 
Continent,  where,  in  many  parts  of  Germany,  Prance,  and  Switzerland,  it  forms  one  of 
tiie  principal  vegetables  used  by  agricultural  labourers  and  small  occupiers  of  land. 

2449.  A  large  variety,  known  by  the  name  of  Swiss  chard,  produces  numerous  laige 
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Moeolent  leaves,  which  have  a  solid  rib  running  along  the  middle.  The  leafy  part  being 
stripped  off  and  boiled,  is  used  as  a  substitute  for  greens  and  spinach,  and  the  ribs  and 
stalks  are  dressed  like  asparagus  or  scorzenera,  or  sliced  and  stewed ;  they  have  a 
sweetish  taste  like  sea  kale,  and  are  more  wholesome  than  the  cabbage  tribe ;  but  some 
consider  them  as  having  an  earthy  taste,  and,  upon  the  whole,  they  are  not  much  es- 
teemed. Cattle  are  very  food  of  the  leaves,  which  occasion  them  to  give  much  milk 
without  affecting  its  taste  like  turnips  or  cabbages.  ^ 

Sdbsxct.  3. — Sorrel  (Rumen  Aeetotaf  Linn.)- 
2450.  Sorrel  it  tmuh  rued  in  French,  and  but  little  in  English  cookery.  It  grows  wild 
in  our  meadows,  but  is  sometimes  cultivated  in  the  garden.  The  leaves  are  remarka- 
ble for  their  acidity,  and  are  much  employed  on  the  Continent  in  soups,  sauces,  and 
salads ;  but  the  French  sorrel  is  different  from  ours,  being  round-leaved,  and  very  supe- 
rior in  flavour  to  our  common  garden  sorrel. 

S461.  The  acid  juice  eovUained  in  the  common  eorrel  just  mentioned,  and  likewise  in  an- 
other variety  called  wood  sorrel  {Oxalia  aeetocella\  is  what  chemists  term  an  oxalate  of 
potash,  or,  more  strictly,  a  binozalate  of  potash ;  that  is,  it  consists  of  potash  combined 
with  the  oxalic  acid.  This  salt,  existing  ready  foniied  in  the  plant,  though  in  a  state  of 
solution  in  the  juice,  may  be  procured  in  a  dry  state  by  evaporation ;  and  it  is  then  popu- 
larly named  ealt  of  eorrel.  Large  quantities  of  it  are  prepared  from  wood  sorrel  in 
Switzerland  and  other  neighbouring  countries ;  sixty  or  seventy  pounds  of  leaves  yield 
albont  five  ounces  of  the  crystallized  salt.  With  sugar  and  water  the  salt  of  sorrel  forms 
a  pleasant  beverage ;  and  in  consequence  of  its  having  been  substituted  for  lemons  for 
purposes  of  this  kind,  it  has  obtained  the  very  absurd  name  of  essential  salt  of  lemons, 
though  having  nothing  to  do  with  the  lemon.  But  it  is  proper  to  state  that  one  of  the 
component  parts  of  this  salt,  namely,  the  oxalic  acid,  is  a  deadly  poison ;  and  that,  al- 
though the  oxalate  of  potash  is  not  so  dangerous,  it  is  by  no  means  safe  to  use  it  in  any 
quantity,  and  therefore  very  improper  to  employ  it  in  any  way  in  drink,  though  it  has 
been  ignorantly  recommended  to  make  a  refreshing  beverage  in  febrile  diseases,  or  as 
impartiifg  flavour  to  punch.  If  the  result  has  not  proved  fatal,  is  has  probably  been  be- 
cause the  quantity  taken  was  small. 

2452.  The  most  useful  jroperty  possessed  hf  the  salt  of  sorrel  is  that  of  taking  out  spots 
of  ink  or  iron  moulds  from  uoen :  it  is  also  used  by  the  cook  in  flavouring,  instead  of  the 
leaves. 

The  procMS  by  which  the  salt  of  ■orrel  it  obtained  is  veiy  simple.  The  exprNMed  |aioa  of  the  lemree,  being 
dilated  with  water,  is  suffered  to  remain  at  rest  for  a  few  days  until  the  feculent  parts  have  sabsided  ;  or,  if 
l^reater  despatch  be  neeeasarT,  it  is  clarified  with  the  whites  en  eggs.  Whan  the  liqaor  is  sulBcientJy  clear,  it 
u  drawn  off  and  evaporated  by  boiling,  until  a  pellicle  appears  on  the  sarfaoe.  Tt  is  then  set  in  a  cool  place  to 
eiystallize.  When  the  first  crop  of  oystals  has  been  obtained,  the  liqaor  which  remaios  is  again  eraporated 
and  cnrstaUixed ;  and  so  the  process  oontinnes  until  no  more  of  the  saft  can  be  separated. 

In  the  late  Professor  Burnett's  Botanjr  it  is  stated  that,  aiaoe  Scheele  diaoovevsd  that  oxalic  add  may  be 
formed  by  acting  on  sugar  with  nitric  acid,  his  process,  being  far  the  most  economical,  has  in  general  super- 
aaded  its  eztractioa  frooi  the  plant. 

SuBSBCT.  4. — PaHenee  Dock  {Rumen  Pohcntui,  Linn.)* 

2453.  This  is  called  by  the.  Germans  winter  spinach,  and  is  a  hardy  perennial  plant; 
the  leaves  of  which  may  be  cut  several  times  in  a  season.  It  was  fonperly  much  used 
mixed  with  sorrel,  but  is  now  neglected. 

Sect.  VI. — alliaccoub  plaitts. 

2454.  This  tribe,  which  takes  its  name  from  allium,  the  onion,  is  distinguished  by  their 
bulbous  roots,  and  the  high  pungent  flavour  of  their  bulbs  and  leaves.  They  coiwist  of 
the  onion,  leek,  chive,  garlic,  and  shallot.  These  plants  are,  perhaps,  more  generally 
difihsed  all  over  the  world  as  an  article  of  food  than  any  other ;  and,  from  the  Indus  to 
the  northern  tribes  of  Asia,  they  were  always  held  in  high  estimation. 

SoBsnoT.  1. — Ottton  {Allium  Oepa,  Linn.)> 

2455.  The  onion  was  cultivated  in  very  reh»ote  times,  having  been  known  to  the  an- 
cient Egyptians,  who  worshipped  it  under  some  mystic  signi^cation  2000  years  before 
the  Christian  era.  It  forms  a  favourite  food  in  Egypt,  and  in  various  othec  parts  of 
Africa,  where  it  is  distinguished  by  its  delicate  flavour.  It  is  not  known  when  onions 
were  first  introduced  into  England,  but  they  have  been  long  used,  and  esteemed  chiefly . 
as  a  seasoning  for  various  dishes. 

2456.  The  onion  contains  much  nutritive  mucilage.  It  is  much  more  succulent,  and 
of  a  milder  flavour  in  warm  climates  than  with  us.  Those  imported  from  Spain  and 
Portugal  are  large  and  mild,  and  those  from  Strasburgh  are  much  esteemed.  These 
varieties,  when  planted  in  England,  degenerate,  and  become  smaller  and  more  pungent. 
Onions  are  wholesome  employed  in  any  way ;  they  are  eaten  raw  by  labouring  people, 
and  in  this  state  are  strongly  stimulant.  When  youn^  they  are  sometimes  introduced 
into  salads.  The  large  mUd  kinds,  called  Spanish  onions,  are  often  boiled  or  roasted^ 
and  are  considered  as  an  agreeable  and  nutritive  food.  They  become  much  more  suo- 
ctdent,  and  their  peculiar  smell  and  taste  are  nearly  destroyed,  after  having  undergone 
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culinary  preparation.  They  form  one  of  the  most  essential  productions  of  tlie  Icitcben 
garden ;  but  the  odour  which  they  communicate  to  the  breath  is  a  great  objection  to  their 
use  in  the  raw  state :  the  best  way  of  removing  it  is  by  chewing  a  little  raw  parsley. 

2457.  The  potato  onion  is  a  curious  variety,  multiplying  by  numerous  bulbs,  like  the 
potato. 

2458.  Tkt  Cihoulet  or  Welsh  onion^  never  forms  any  bulb  at  bottom,  and  is  only  culti- 
vated to  be  drawn  as  young  green  onions  for  salad  in  the  spring :  its  taste  is,  however, 
stronger  than  the  garden  onion.  It  is  very  hardy,  surviving  the  severest  winter,  ie 
which,  though  their  blades  be  cut  off,  the  roots  remain  sound,  and  shoot  out  vigorously 
in  the  spring. 

2459.  The  omon  hu  been  analyzed  by  Fourcroy  and  Vauquelin,  and  found  to  contain 
water,  sulphur,  phosphoric  and  acetic  acids,  some  vegeto-animal  matter,  and  a  little 
manna ;  to  the  latter  is  owing  the  sweetish  taste  observable  in  onions,  particularly  in 
pickled  onions,  when  the  acrimony  has  been  extracted  by  the  vinegar. 

SoBSBCT.  2. — Leek  (Allium  Porrum^  Linn.). 

2460.  The  leek  is  supposed  to  be  a  native  of  Switzerland.  Shakspeare,  in  Henry  V., 
mentions  it  as  the  badge  of  the  Welsh  before  his  time,  and  derives  the  origin  of  this  from 
the  battle  of  Cressy.  Its  hardiness  and  pungency  have  recommended  it  in  cold  mount- 
ainous districts,  and  it  was  an  ingredient  m  two  very  old  Scotch  dishes, "  Cock  aleekie,*' 
a  great  favourite  with  James  I. ;  and  in  the  famed  **  Haggies.*'  The  leeks  which 
are  cultivated  in  the  colder  parts  of  the  Highlands  of  Scotland,  and  in  Wales,  are  more 
pungent  than  those  of  England.  Woriidge  observes  of  Wales,  *'  I  have  seen  the  greater 
part  of  a  garden  there  stored  with  leeks,  and  part  of  the  remainder  with  onions  and  gar- 
lic."   Tradition  says  it  was  introduced  into  that  country  by  St.  David. 

2461.  Many  prefer  its  flavour  to  that  of  the  onion  in  broth ;  and,  as  it  stands  the  win* 
ter,  it  is  a  very  useful  pot-herb.  Leek  porridge  is  a  very  ancient  dish.«  The  whole  plant 
is  used  in  soups  and  stews,  but  the  blanched  stem  is  most  esteemed ;  these  are  veiy  good 
boiled,  and  served  up  on  toasted  bread  and  white  sauce.  Notwithstanding  its  un- 
pleasant odour,  it  is  very  wholesome,  but  requires  to  be  well  boiled,  that  it  may  not  taint 
the  breath. 

SuBSBCT.  3. — Chive  {Allium  Sch^tnopratum,  Linn.). 

2462.  This  is  the  smallest  of  the  onion  kind,  rising  but  a  few  inches  high :  it  is  a  na- 
tive of  Britain,  and  is  found  occasionally  in  our  pastures.  Its  taste  much  resembles  that 
of  the  onion,  but  is  milder.  The  bulbs  aro  extremely  small,  and  in  clusters.  Both  these 
and  the  leaves  ara  employed  as  a  pot-herb,  and  as  they  are  very  hardy  and  easily  cultir 
vated,  they  would  be  very  useful  in  the  garden  of  the  cottager,  were  he  accustomed  to 
live  more  upon  broths.  The  leaves  rise  early  in  the  spring,  and  are  sometimes  employed 
in  spring  salads,  and  also  in  omelets  and  soups. 

Sdbbkct.  4. — Garlic  {Alium  Sativumf  Linn.). 

2463.  This  gives  its  name  to  the  alliaceous  tribe ;  it  possesses  the  most  acrimonious 
taste  of  the  whole,  and  a  smell  that  is  considered  by  most  persons  offensive.  It  grows 
naturally  in  Sicily,  the  South  of  France,  and  other  countries  bordering  on  the  Mediter- 
ranean ;  it  was  introduced  into  England  in  1548.  It  is  extensively  used  as  a  seasoning 
herb  on  the  Continent,  particularly  in  Italy,  and  was  more  relished  by  our  ancestors  than 
in  our  times.  The  root,  which  is  the  part  made  use  of,  consists  of  a  group  of  several 
bulbs  called  cloves  of  garlic^  enclosed  in  a  common  membranous  skin.  In  foreign  cook- 
ery it  ts  seldom  employed  in  substance,  but  introduced  for  a  short  time  only  into  the  dish 
that  is  cooking,  and  withdrawn  when  it  has  communicated  a  sufficient  flavour.  At 
present  the  French  use  it  much,  and  consider  it  essential  to  many  dishes. 

Subsbct.  5. — Shallot  {Allium  Asealonieumt  Linn.). 

2464.  This  was  originally  found  growing  wild  near  Ascalon  in  Palestine,  whence  its 
botanical  appellation,  and  is  supposed  to  have  been  brought  to  England  by  the  Crusaders. 
It  is  a  bulbous  root,  resembling  the  garlic  in  being  divided  into  several  cloves  enclosed 
in  a  skin.  The  leaves  wither  in  July,  when  the  roots  are  full-grown :  the  latter  are  taken 
up  in  autumn,  and  are  dried  and  housed  for  use :  they  will  keep  till  the  spring.  Its  fla- 
vour is  more  pungent  than  that  of  the  garlic,  but  more  agreeable.  It  is  employed  in 
soups  and  made  dishes,  also  in  sauces  and  pickles ;  and  it  forms  a  favourite  accompani- 
ment to  steaks  and  chops.  It  was  called  by  old  authors  the  barren  oniony  from  the  cir- 
cumstance of  its  scarcely  ever  sending  up  a  flower  stalk. 

Subsbct.  6. — Rosambole  {Allium  Scorpdoprasum,  Linn.). 

2465.  This  bulbous  root  has  a  flavour  between  that  of  the  shallot  and  garlic,  and,  like 
them,  is  divided  into  cloves :  its  uses  are  also  similar.  It  is  a  native  of  Denmark,  but  is 
cultivated  here  occasionally. 

Sbct.  VII. — AftpABAomons  plahts. 

2466.  The  name  of  this  division  is  derived  from  the  practice  of  the  ancients,  who  called 
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all  young  sproots  of  vegetables  by  the  term  asparagoa,  although  this  name  is  now  con- 
fined to  a  particular  species.  This  class  comprehends  asparagus,  sea  kaU,  arliehoke, 
eardoon,  rampiony  and  aUsander.  In  all  of  them  it  is  only  a  small  portion  of  the  vege- 
table that  is  eaten,  and  that  roost  generally  in  a  yoang  and  undeveloped  state ;  they  be- 
long to  the  class  of  luxuries  rather  than  of  necessary  food,  and  they  are  brought  to  per- 
fection only  by  great  care  and  attention  on  the  part  of  the  gardener,  and  at  a  consider- 
able expense  in  preparing  the  ground.  In  their  wild  state  they  are  chiefly  seashore 
plants  unfit  for  human  food. 

SuBSKCT.  l.-^Asparagus  {Asparagus  Oficinalis,  Linn.). 

2467.  Asparagus,  often,  in  London,  vulgarly  and  absurdly  called  sparrow  grass,  is  a 
vegetable  highly  esteemed  and  largely  cultivated  in  the  garden  for  the  London  market 
It  has  been  so  much  improved  by  cultivation  that  the  original  plant  from  which  it  has 
been  derived  could  not  be  recognised  except  by  the  botanist. 

S468.  Wild  asparagus  is  a  very  small  vegetable  that  grows  in  poor  sandy  soils  both 
in  North  and  South  Britain,  on  the  seashore,  but  is  not  very  common.  In  the  saline 
and  sandy  steppes  of  Russia  and  Poland  it  is  abundant,  and  is  fed  on  by  horses  and 
cattle.  The  Romans  had  asparagus  of  veiy  large  size,  and  it  was  cultivated  with  great 
success  in  Holland,  but  it  is  now  grown  in  greater  quantities  in  the  environs  of  London 
than  anywhere  else  in  the  world ;  at  Deptford  and  Mortlake  there  are  hundreds  of  acres 
planted  with  this  vegetable. 

2469.  The  part  which  is  eaten  is  the  young  shoot,  as  far  as  the  flower  not  yet  devel- 
oped. Asparagus  is  a  light,  digestible  food,  but  not  particularly  nutritious.  The  tops 
of  the  shooto  are  not  blanched  in  this  country,  but  in  Spain  the  whole  is  blanched  by 
placing  pieces  of  cane  over  it. 

SoBSBCT.  2. — Seorkaie  {Crambe  MarUima,  Linn.). 

2470.  This  pUfU  is  so  named  from  its  growing  naturally  <m  our  seashores,  particularly 
in  the  West  of  England,  and  near  Dublin.  The  young  spring  shoots  jnst  as  they  begin 
to  appear,  and  the  stalks  of  the  unfolded  leaves,  then  blanched  and  tender,  are  the  parts 
that  are  cut  off*  and  boiled  for  use.    Though  collected  by  the  peasants,  and  eaten  as  a 

S>t-herb  time  out  of  mind,  and  even  cultivated  in  the  garden,  yet  it  appears  that  it  was 
r.  Letsom,  in  1767,  wbo  first  gave  it  a  good  character,  and  that  it  did  not  come  into 
high  repute  until  1794.  It  is  now  in  very  general  use,  and,  within  the  last  ten  or  fifteen 
years,  has  become  a  very  common  and  cheap  vegetable.  It  is  one  of  the  most  valuable 
esculents  indigenous  to  Britain^ 

2471.  It  is  dressed  and  eaten  in  the  manner  of  asparagus,  and  the  shoots  are  usually 
blanched ;  but  it  requires  to  be  very  well  boiled,  as  it  is  naturally  hard.  It  is  easily 
cultivated,  and  forced  in  the  winter  season ;  and  it  is  a  great  luxury  at  table,  since  in 
that  season  many  vegetables  are  difficult  to  be  procured.  It  might  be  produced  in  many 
places  on  the  seashore,  where  no  other  edible  vegetable  would  grow,  seeming  to  prefer 
a  poor  sandy  soil.    The  flowers  form  a  favourite  resort  for  bees. 

SuBSBCT.  3. — Artichoke  {Cynara  Scolymus,  Linn.). 

2472.  Like  the  sea  kale,  the  artichoke  is  a  maritime  plant,  and  succeeds  best  when  ma- 
nured with  sea-weeds.  It  was  probably  brought  from  the  Mediterranean  and  cultivated 
in  England  about  1580.  The  part  which  is  eaten  is  the  flower  head  in  an  immature 
state ;  what  is  called  the  artichoke  bottom  is  the  fleshy  receptacle,  which  is  surrounded 
by  the  bristles  and  seed  down,  vulgarly  called  the  choke,  and  by  also  a  soft  substance  on 
the  lower  part  of  the  leaves  of  the  calyx.  In  England  artichokes  are  boiled  plain  and 
eaten  with  meltedbutter  and  pepper ;  the  bottoms  are  also  stewed  in  milk ;  occasionally 
they  are  pickled.  The  French  fry  them  and  use  them  in  ragouts ;  or  thin  slices  of  the 
bottoms  are  cut  off,  each  having  a  leaf  attached,  by  which  it  is  liftied  and  eaten  raw,  as 
salad.  The  flowers  may  be  used  for  coagulating  milk.  The  shoots  and  young  leaves 
are  sometimes  blanched  by  earthing,  and  eaten  as  chard.  Artichokes  may  be  dried  and 
preserved  for  use. 

Sub  tier.  4. — Cardoon  {Cynara  Cardunctdvs,  Linn.). 

2473.  This  plant  \b  a  native  of  Candia,  and  was  brought  into  England  a  century  after 
the  artichoke.  It  much  resembles  the  artichoke,  but  grows  higher.  It  is  esteemed  on 
the  Continent,  but  is  little  used  in  England  ;  the  stalks  and  ribs  of  the  inner  leaves  are 
employed  in  soups  and  ragouts.    The  Spanish  cardoon  is  the  best. 

Svbsbct.  6. — Rampion  (Can^mnula  Rapuneulus,  Linn.). 

2474.  This  is  a  native  of  England,  but  not  common.  The  root,  which  is  the  part  that 
is  eaten,  is  long,  white,  and  spindle-shaped ;  it  is  eaten  raw  like  a  radish,  and  has  a 
{feasant  nutty  flavour ;  both  it  and  the  leaves  are  sometimes  used  in  winter  salad. 

ScBtacT.  6. — Prussian  Asparagus  {Omithogalum  Pyrenaieum), 

2476.  A  plant  is  sold  under  this  name  in  Bath,  and  the  south  and  west  of  England,  as 
a  substitute  for  asparagus.    The  part  which  is  eaten  are  the  flower  stalks  before  the 
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bads  are  expanded.    They  are  aenred  np  in  the  same  way  as  asparagus,  and  are  toler- 
ably good,  but  rather  insipid. 

3476.  Hop  Topa. — ^The  young  shoots  of  the  bop,  when  they  hare  risen  two  or  three 
inches,  are  also  employed  sometimes  as  a  sabetitate  for  asparagns.  In  Belgium  they 
are  blanched ;  and  they  are  very  strongly  recommended  as  an  admirable  ingredient  in  a 
variety  of  dishes,  such  as  soups,  omeleu,  dee.,  by  an  experienced  cook  from  Sardinia, 
who  mentions  them  in  the  **  Gardener's  Magaxine." 

SussKCT.  7. — Alismnder  (Smynuum  OUuMirumj  Linn.). 

2477.  This  plant  also  grows  naturally  near  the  sea,  and  somewhat  resembles  celery 
in  taste.  The  leaves  arc  of  a  pale  green ;  when  blanched,  the  leaf  stalks  were  fonnerly 
much  used  as  a  pot-herb  and  in  salad,  but  it  is  nearly  out  of  use. 

Sdssbct.  S.—BUdder  CmmpUm  {SiUtu  InfUu). 

947B.  The  young  shoots  of  this,  when  boiled,  are  an  agreeable  flavooied  TegetaUe, 
and  are  boiled  like  asparagus. 

SSCT.  Vni. ICXTAmiOUS  TX0UTABLK8. 

2479.  By  the  term  acetariat  or  acetarums  vegetables^  it  expressed  a  numerous  class  of 
plants  of  various  culture  and  habits,  which  are  chiefly  employed  as  salads^  pickUst  and 
other  condiments.  They  are  to  be  considered  rather  as  articles  of  comparatiYe  luxury 
than  as  ordinary  food,  and  are  more  desirable  for  their  coolness  or  their  agreeable  Mi- 
Tour  than  for  their  nutritive  powers. 

2480.  Salads  consist  of  raw  vegetables,  of  which  lettuce  is  the  most  generally  used 
with  us  ;  but  several  others  are  occasionally  employed,  as  celery,  cresses,  onions,  beet- 
root, 6ce.  As  raw  vegetables  are  liable  to  ferment  in  the  stomach,  and  as  they  give  but 
little  stimulus  to  that  organ,  they  are  generally  dressed  with  «mie  condiments,  as  vin- 
egar, pepper,  mustard,  salt,  and  oil  Considerable  dilferenee  of  opinion  exists  among 
niedical  men  reapecting  the  use  of  these,  and  particularly  oil,  some  condemning,  othere 
approving  it. 

SvasaoT.  1. — LeUuee  {Lactuca  Saiha,  Linn.). 
2431.  7^  bolameal  name  of  the  Uttuu,  Laetuea,  is  derived  from  the  milky  juice  that 
exudes  from  its  stalks  when  it  is  cut.  This  juice,  when  the  pUints  are  young,  is  of  a 
mild  and  pleasant  bitter,  containing  a  small  quantity  of  the  narcotic  principle ;  but  this, 
in  the  old  stems  and  foliage,  and  more  especially  in  those  plants  which  are  fully  exposed 
to  the  sun,  becomes  extremely  bitter  and  notably  sedative.  A  medicine  (extract  of  let- 
tuce) is  extracted  from  it,  which  is  said  to  have  the  good  without  the  bad  eff*ects  of 
opium.  In  the  strongly-scented  wild  lettuce,  which  is  uneatable,  this  is  very  abundant : 
the  plant  is  cultivated  in  Forfarshire  for  this  purpose. 

2482.  T%e  lettuce  came  originally  from  the  Grecian  Arehipelago,  and  the  name  of  one 
kind,  the  cos  lettuce^  reminds  one  of  the  island  of  the  same  name.  The  soporific  qual- 
ities of  the  lettuce  were  very  early  known,  and  a  lettuce  supper  has  been  thought  very 
conducive  to  repose. 

2483.  There  are  twovrincipai  varieties,  the  eaJbhaee  and  the  cos  lettuce,  the  .latter  often 
vulgarly  and  improperly  called  gauxe  lettuce.  The  first  is  the  earliest  in  season ;  the 
leaves  are  roundish,  and  the' head  flat,  and  close  to  the  ground.  The  cos  lettuce  is  mora 
upright,  and  the  bead  is  of  an  oblong  form.  When  very  young,  the  leaves  of  both  are 
open,  and  then  the  cabbage  lettuce  is  preferred ;  but  both  have  compact  round  heads 
when  mature,  the  inner  leaves  being  white,  and  then  the  cos  lettuce  has  the  finest  fla- 
vour, and  is  most  employed  for  salads,  the  cabbage  lettuce  being  more  used  for  soups. 
Blanching  them  prevents,  in  a  great  nieasure,  the  formation  of  the  bitter  acrid  and  nar- 
cotic principle,  and  renders  them  more  wholesome. 

Lettuces  may  be  considered  as  a  cooling  summer  vegetable,  and  useful  rather  as  cor- 
recting or  diluting  animal  food  than  as  containing  much  nutriment  of  itself.  It  u^  geiH 
erally  eaten  with  some  condiments,  as  vinegar,  mustard,  oil,  die. 

SuBSKCT.  %.^'Endive  iChcariam  JSndtm,  Linn.). 

2484v  The  history  of  this  plant  is  little  known.  It  is  supposed  to  have  come  origi- 
nally from  China  and  Japan,  and  to  have  been  introduced  into  England  about  1648.  It 
is  remarkable  for  its  elegant  leaves,  which  are  much  divided  at  the  edges.  Whaa 
suflfered  to  remain  green  by  exposure  to  the  light,  they  are  hareh  and  bitter,  but  by  tying 
them  up  with  bass,  and  keeping  them  well  earthed,  they  become  blanched  and  succu- 
lent, and  lose  the  greater  part  of  their  bitterness,  retaining  only  enough  to  be  agreeable. 
It  is  grown  in  abundance  in  the  neighbourhood  of  London,  and  is  mnt3i  used  as  a  wiuter 
salad,  and  likewise  in  soups  and  stews.  The  French  consume  a  great  quantity  of  it, 
raw  in  salads,  boiled  in  ragouts,  fried  with  roast  meat,  and  as  a  pickle :  they  esteem  it 
a  wholesome  esculent.  By  judicious  culture  it  may  be  obtained  through  the  winter, 
when  other  salads  are  not  easily  procured. 

M86.  Cfueory,  or  Suceory,  called  also  vnld  endive  {Ckkortum  hUyhas^  Linn.),  is  a  native 
of  this  country,  growing  wud  by  the  road-tide ;  and,  though  little  regarded  here,  it  is  BUidk 
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cultivated  on  the  Continent.  Its  leaTes,  in  the  natural  itate,  are  bitter ;  bat  by  steep- 
ing them  some  hoars  in  water  this  bitterness  is  removed,  and  still  more  when  blanched. 
They  are  used  as  endive  in  the  Netherlands,  and  particularly  the  blanched  leaves  are 
sold  in  the  markets  as  an  early  spring  salad.  The  roots  are  scraped  and  boiled,  and 
eaten  with  sauce  and  potatoes. 

As  cbickory  is  very  hardy*  easily  cultivated,  and  grows  upon  very  poor  land  where 
scarcely  anjrthing  will  thrive,  chiefly  dry  calcareous  soils,  its  cultivation  has  been 
strongly  recommended  by  Arthur  Young  and  other  writers  on  agriculture,  as  a  food  for 
cattle. 

2486.  Mr,  Loudon  otaUo  that  an  acre  of  chicory  might  be  easily  grown  upon  cheap 
land  five  or  ten  miles  distant  from  the  place  of  consumption.  The  roots  may  be  brought 
together  early  in  the  autumn,  and  planted  and  packed  close  together  in  a  few  hundred 
feet  of  garden  ground  to  defend  them  from  the  frost  of  winter;  then,  by  laying  on  some 
earth  and  manure  early  in  the  spring,  the  leaves  will  push  into  it  in  a  blanched  state, 
and  form  a  very  crimp  and  early  salad,  the  new  leaves  being  derived  from  the  stock  of 
sap  elaborated  in  the  preceding  year.  The  adoption  of  this  plan  of  cultivating  chicory 
may  be  recommended  to  many  great  towns  in  the  north  of  England,  where  anything  ia 
the  shape  of  a  salad  is  rarely  seen  until  the  end  of  April,  and  then  only  tough  green 
lettuces,  far  more  bitter  than  this  invitingly  white  chicory.  Its  growth  is  so  rapid  that 
it  may  be  cut  three  or  four  times  every  year. 

2487.  Its  roots  may  be  laid  up  in  a  warm  cellar,  and,  if  kept  from  the  frost,  it  will 
then  soon  send  out  a  crop  of  blanched  leaves,  from  which  a  salad  may  be  obtained  in 
the  winter.  This  property  is  also  taken  advantage  of  on  shipboard ;  the  roots  are  pot 
into  a  cask  with  sand,  having  the  sides  pierced  with  numerous  holes  (or  a  hamper  will 
do),  and  the  leaves  make  their  way  through  the  holes ;  this  method  of  forcing  is  carried 
on  extensively  in  France. 

2488.  But  there  is  another  use  to  which  the  roots  of  this  plant  have  been  applied. 
Dried  and  ground,  they  are  employed  to  a  great  extent  in  Holland  and  Flanders,  and 
likewise  in  France,  as  a  substitute  for  coffee.    See  Chap.  XL,  Book  YIII.,  **  Coffee." 

SuBSKCT.  8. — Cdery  {Afium  Oramoienot  Linn.). 

2489.  Celery  is  also  a  native  of  Britain :  the  wild  plant  is  known  by  the  name  of 
MnuUlage,  and  grows  on  the  side  of  ditches,  and  in  the  neighbourhood  of  the  sea  ;  but 
although  it  resembles  the  cultivated  plant  considerably,  it  has  a  rank,  acrid,  and  disa- 
greeable taste,  and  is  even  narcotic  and  unsafe ;  yet  it  has  been  converted  by  cultivation 
into  the  mild  aromatic  flavour  of  the  garden  celery. 

2490.  The  bUaidUd  fooi^itdks  of  the  Uaoes  are  eaten  raw,  and  great  care  is  taken  to 
have  them  in  perfection  on  the  table.  The  blanching  of  celery  is  a  striking  instance  of 
the  eflfect  of  the  want  of  light  in  vegetation.  All  the  colouring  nuitter  in  plants  is  de- 
veloped or  assisted  in  its  formation  by  the  sun's  rays ;  heat  alone  will  not  produce  the 
same  effect :  it  is  li^ht  that  causes  the  colour,  and  hence  plants  that  grow  in  a  daric 
place  are  always  white :  it  may  be  observed  that  the  part  of  the  stem  of  fUl  plants  just 
below  the  surface  of  the  ground  is  white,  and  that  the  green  does  not  commence  till  above 
the  surface.  To  procure  the  stalks  of  the  celery  as  white  as  possible,  they  are  kept 
almost  entirely  covered  with  earth  while  growing,  and  only  the  tops  of  the  leaves  suf- 
fered to  appear  above  ground.  This  management  also  increases  their  crispness,  and 
renders  them  milder  flavoured.  In  Germany  celery  is  boiled  and  served  op  as  a  dish, 
and  the  Italians  use  the  green  leaves  in  soup.  With  us  the  flavour  of  celery  is  employ- 
ed in  the  culinary  art ;  and  when  it  is  required,  and  neither  the  leaves  nor  stems  can  be 
had,  the  seeds  bruised  are  sometimes  employed  as  a  substitute.  In  the  neighbourhood 
of  Manchester  celery  is  grown  of  an  enormous  size. 

2491.  CeUriae  is  a  variety  of  celery  having  the  root  of  a  turnip  form,  the  only  part 
that  is  eaten.  It  is  much  esteemed  in  Germany  and  other  parts  of  the  Continent,  where 
they  boil  and  eat  it  when  cold,  sliced  with  oil  and  vinegar  as  a  salad,  or  employ  it  in 
various  dishes.  It  is  oooasionally  imported  from  Hamburgh,  but  is  little  cultivated  in 
England,  though  very  hardy. 

2492.  Com  s^Utd,  or  Umb  Uthteef  (Felix  oUforia,  WiUd.).  This  is  a  diminntive  annual, 
oommon  in  cornfields  and  sandy  soils.  It  is  occasionally  cultivated  in  gardens,  rising 
to  the  heigfht  of  a  foot,  and  is  used  as  a  salad.  It  has  long  been  a  favourite  plant  m 
Fnnce. 

SlCT.  IX. SMALL   SALAD  HSHBS. 

2498.  There  are  oertain  herbs  which  are  used  chiefly  in  the  seed  leaf,  or  when  ex- 
tremely young,  for  the  purpose  of  procuring  salads  throughout  the  year,  or  at  times  and 
in  situations  where  no  other  can  be  had.  Some  of  these  are  also  mixed  with  the  larger 
salad  plants  to  improve  their  flavours  or  wholesome  qualities.  The  sorts  mostly  in  use 
in  this  country  are  nnistard,  cresses,  rape,  turnip,  radish,  white  cabbage,  cabbage  let- 
tuce, dtc.  Some  of  these  may  be  had  at  all  times  of  the  year,  and  are  cut  when  net 
more  than  a  week  or  ten  days  M.  Being  mostly  of  a  warm  relish,  if  suffered  to  grow 
too  large,  so  as  to  run  into  the  rough  leaf,  they  become  of  a  disagreeably  strong,  hot 
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SuBAKcT.  l.-^Mu»tard  {Sim^,  Lion.). 
S494.  There  are  ttoo  varietiea  of  mustard,  the  black  and  the  white,  both  natiyea  of  Ihia 
country,  and  occasiooally  growing  wild  in  the  cornfields.  The  black  is  rather  a  larger 
plant  than  the  white,  and  the  leaves  darker.  The  seeds  of  both, -but  chiefly  the  former, 
are  ground  to  produce  the  well-known  condiment,  flour  of  mustard.  It  is  principally 
cultivated  in  Durham. 

2495.  Mustard  contains  a  mild  fixed  oil  of  a  greenish  yellow  colour,  procured  by  pres- 
sure. The  mustard  cake,  after  the  expression  of  the  bland  oil,  when  distilled  with 
water,  yields  an  acrid,  volatile  oil,  the  principles  of  which  reside  in  the  seeds,  but  cannot 
be  developed  without  the  aid  of  w*ater.  The  pungency  of  the  mustard,  when  used  as 
food,  is  developed  from  the  action  of  the  emulsion  on  a  peculiar  principle  in  the  same 
manner  as  the  hydrocyanic  acid  is  developed  by  the  action  of  water  on  the  bitter  almond. 

2496.  Mustard  is  one  of  the  best  stimulants  employed  to  give  energy  to  the  digestive 
organs.  It  was  in  high  favour  with  oar  forefathers.  In  the  **  Northumberland  House- 
hold Book  for  1512,"  p.  18,  is  an  order  for  an  annual  supply  of  160  gallons  of  mustard. 

SK497.  Mustard,  in  its  present  form,  im#  not  known  at  our  tables  previously  to  1739.  At 
that  time  the  seed  was  only  coarsely  pounded  in  a  mortar,  as  coarsely  separated  froai 
the  integuments  or  skins,  and  ia  that  rough  state  noade  up  for  use ;  sometimes  it  was 
brought  to  table  whole,  or  boiled  in  vinegar.  It  then  occurred  to  an  old  woman,  of  the 
name  of  Clements,  resident  at  Durham,  to  grind  the  seed  in  a  mill,  and  to  pass  the  meal 
through  the  several  processes  which  are  resorted  to  in  making  flour  from  wheat.  The  se- 
cret she  kept  for  many  years  to  herself,  and,  in  the  period  of  her  exclusive  possession  of 
it,  supplied  the  principal  parts  of  the  kingdom,  and,  in  particular,  the  metropolis,  with 
this  article.  George  I.  stamped  it  with  fashion  by  his  approval.  Mrs.  Clements  twice 
a  year  travelled  to  London,  and  to  the  principal  towns  throughout  England,  for  orders, 
as  regularly  as  any  tradesman's  rider  of  the  present  day ;  and  the  old  lady  contrived  to 
pick  up,  not  only  a  decent  pittance,  but  what  was  then  thought  a  tolerable  competence. 
From  this  woman's  residing  at  Durham,  it  acquired  the  name  of  Durham  mustard. 

2498.  Mustard  is  remarkaUefor  the  rapidity  of  its  growth,  and,  on  this  account,  is  fre- 
quently sown  in  the  ground  as  a  small  salad,  together  with  cress.  The  seeds  strewed 
on  wet  flannel,  and  placed  in  a  warm  situation,  even  by  the  fireside,  frequently  shoot 
out  their  seed  leaves  in  a  day  or  two — sometimes  even  in  a  few  hours — a  circumstance 
which  is  frequently  uken  advantage  of  in  long  voyages.  Ships  going  to  the  £ast  Indies 
have  boxes  with  earth  placed  on  the  deck,  wherein  they  sow  mustard  and  cresa  for  the 
purpose  of  getting  salad  on  the  voyage ;  and  the  number  of  crops  thus  raised  is  sur- 
prising. 

SuBsscT.  2. — Garden  Cress  {Lapidium  Sativum,  Linn.). 

2499.  This  elegant  small  plant  is  not  found  wild  in  England,  and  is  supposed  to  have 
been  brought  from  Persia  or  Cyprus,  about  1548.  It  is  considered  as  the  principal  of 
the  small  salad  herbs,  and  is  much  cultivated  for  this  purpose,  having  a  very  wann,  but 
agreeable  aromatic  flavour.  By  the  assistance  of  a  little  actificial  heat,  it  mayte  had 
fieah  throughout  the  winter. 

2500.  American  cress  {Barharea praeox). — ^Tbis  variety  grows  wild  in  Britain  in  moist 
or  watery  ground.  It  is  aromatic  and  pungent,  but  rather  bitter.  It  is  sometimes  cul- 
tivated for  winter  and  early  spring  salad.    It  is  also  called  French  cress. 

2501.  Winter  cress  {Barbarea  vulgaris). — This  also  is  found  wild  in  Britain  in  watery 
places  and  slow-running  streams.    In  flavour  and  use  it  much  resembles  the  laat. 

SuBflKCT.  3. — WaUr-cress  {Nasturtium  Ofidnale,  Linn.)- 

2502.  Water-cress  has  long  been  a  favourite  vegetable,  and  is  found  abundantly  on  the 
edges  of  running  streams,  preferring  clean  water  to  that  which  is  muddy.  It  should  be 
carefuUy  distinguished  from  the  water  parsnip  {Siwm  nodijlorum,  Linn.),  which  is  poi- 
sonous, and  is  oAen  found  growing  with  it. 

2503.  The  demand  for  water-cresses  in  London,  as  an  adjunct  at  the  breakfast  table,  has 
been  so  great,  that,  since  1808,  they  have  been  cultivated  extensively  in  various  places ; 
as  at  Springhead  Valley,  near  Gravesend,  West  Hyde,  near  Rickmansworth,  Hackney, 
Uxbridge,  dec.  On  a  gravelly  or  chalky  bottom,  shallow  excavations  are  made,  into 
which  running  water  is  introduced  about  a  foot  deep,  and  the  cress  is  planted  in  regtdar 
rows,  80  that  a  constant  soooession  of  young  and  healthy  green  shoota,  in  great  perfeo* 
tion,  are  provided  for  the  market.    It  is  supposed  to  possess  antiscorbutic  properties. 

SuBSBCT.  4. — Burnet  {Poterium  Sanguisorha,  Linn.). 

2504.  This  hardy  perennial  plant  is  indigenous  in  Britain,  found  in  dry,  upland,  calca- 
reous soils,  and  occasionally  cultivated  in  gardens.  The  leaves  are  used  in  salads,  put 
into  soups,  and  form  a  favourite  ingredient  in  cool  tankards.  When  slightly  bruised, 
they  smell  like  cucumber,  and  they  have  a  somewhat  warm  taste.  They  continue  green 
through  the  winter,  but  are  now  little  in  use. 

SuBSBCT.  5. — Rape  {Brassica  Rapus,  Linn.) 
2506.  Rape,  a  native  of  Britain,  is  sometimes  cultivated  in  gardens,  the  seed  leaves 
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being  employed  for  salad,  as  mustard  and  cress.    It  is  warm  and  aromatic.    But  the 
chief  Talae  of  this  plant  is  in  the  oil  that  is  expressed  abundantly  from  its  seeds  by  a  mUl. 

SbCT.  X. — P0T-HKSB8,  OB    tIASONINO  HERBS. 

«506.  This  title  includes  those  yegetables  which  are  not  used  alone  as  food,  but  are 
employed  as  additions  to  soups,  stews,  and  vauous  dishes,  to  increase  their  nutritious 
qualities,  or  to  give  them  flavour.  Maay  of  them  would  proTe  actual  poisons  if  eaten  in 
quantity ;  but  they  owe  their  useful  properties  to  their  stimulating  nature  and  powerful 
llavour,  by  which  they  render  many  kinds  of  food  palatable  that  would  otherwise  be  in- 
sipid :  some  are  used  medicinally.  They  are  of  very  ancient  use,  and  are  to  be  found  in 
every  garden,  from  that  of  the  mansion  to  that  of  the  cottage. 

SuBsicT.  1. — Parsley  {Apium  Peiroselinumt  Linn.)* 

2507.  This  herb,  of  extensive  use  in  the  culinary  art,  was  known  to  the  ancient  Greeks, 
but  the  time  of  its  introduction  into  Britain  is  not  asoertained.  Though  not  indigenous, 
it  is  so  conunon,  and  so  frequently  sows  itself,  as  to  be  frequently  taken  for  a  native. 

2508.  Tkire  are  etteral  varieliee :  1.  The  plainrleaved,  not  much  cultivated,  though  the 
only  one  used  formerly.  It  is  now  nearly  banished  from  the  garden,  because  the  curled 
varieties  are  much  more  elegant ;  but  there  is  another  reason  for  its  being  laid  aside— 
its  great  resemblance  to  a  poisonous  British  weed,  the  fooVe  pareley,  or  Usser  hemiock 
{^thiua  cyna^um).  The  leaves  of  the  latter  are  of  a  darker  green,  and,  when  bruised, 
have  a  very  disagreeable  smell,  quite  different  from  that  of  the  common  parsley.  When 
in  flower,  the  fool's  parsley  is  easily  distinguished  by  what  is  called  its  beani,  that  is, 
by  the  three  long  pendant  leaves  of  its  involocrum.  2.  The  curled-lea/  pareUy,  which 
may  be  safely  used,  being  quite  unlike  the  hemlock ;  it  is  the  best,  both  for  its  flavour 
and  appearance  on  the  dish  as  a  garnish.  Sheep,  hares,  and  rabbits  are  extremely  fond 
of  thitf  herb,  and  it  is  said  to  impart  to  their  flesh  a  fine  flavour.  It  is  useful  to  know 
that  parsley  is  poison  to  parrots. 

Naples  parsley,  or  celery  parsley,  is  a  variety  between  parsley  and  celery,  and  is  used  as 
the.  latter. 

Hambwrgh  parsley  is  a  variety  cultivated  for  the  roots,  which  grow  to  the  size  of  small 
parsnips ;  these  boil  exceedingly  tender  and  palatable,  are  very  wholesome,  and  may  be 
used  in  soup  or  broth,  or  to  eat  with  meat  like  carrots  or  parsnips. 

2609.  Purslane  {Portabua  oUraeeoj  Linn.). — ^This  plant  is  a  native  of  South  America. 
The  young  shoots  and  succulent  leaves  were  more  used  foimerly  than  at  present  as  a 
cooling  ingredient  in  spring  salads. 

SuBSKCT.  2. — Tarragon  {Artemisia  Draeuneulus,  Linn.). 

2610.  This  herb,  of  a  fragrant  smell  and  aromatic  taste,  is  used  in  France,  on  account 
of  its  pungency,  to  correct  the  coldness  of  salad  herbs ;  an  infusion  in  vinegar  makes  a 
good  fish  sauce,  and  it  is  also  an  ingredient  in  pickles,  and  in  soups  and  other  dishea 
particularly  in  French  cookery.    It  is  said  to  be  originally  a  native  of  Siberia. 

SvBSKCT.  3. — Fennel  {Anethum  Fanieulum,  Linn.). 

2611.  Fennel  grows  wild  with  us  in  chalky  soils,  particularly  at  Feversham,  but  has 
been  long  cultivated  in  the  garden.  The  leaves,  from  their  elegance,  are  oflen  used  as 
a  garnish  or  ornament  to  various  dishes.  They  are  boiled  in  soups  and  fish  sauces,  and 
some  use  them  as  salads.  They  have  too  powerful  taste  in. their  natural  state  to  be 
used,  except  as  a  flavouring  ingredient.  The  French  use  it  frequently  in  fish  soups ; 
but  the  Italians,  by  blanching  the  plant  in  their  warm  climate,  where  it  grows  rapidly 
and  to  a  large  size,  obtain  it  in  a  state  very  like  celery,  with  a  strong  thick  stalk :  the 
strong  taste  is  then  destroyed,  and  they  eat  it  with  oil,  pepper,  and  vinegar 

SuBBSCT.  4. — DiU  (Anethum  Graveolens,  Linn.). 

2612.  This  plant  resembles  fennel  considerably,  but  is  smaller.  It  is  used  in  pickles, 
particularly  with  cucumbers^  and  sometimes  in  soups  and  sauces,  but  chiefly  for  medici- 
nal purposes.    It  is  a  native  of  Spain. 

SuBSBCT.  5. — Horseradish  {Cochlearia  Armoraeea,  Linn.). 

2613.  This  well-known  accompaniment  of  roast  beef  is  a  native  of  England,  and  a 
hardy  plant,  growing  vnld  in  wet  ground,  but  it  has  been  long  cultivated  in  ^rdens  also. 
It  is  occasionally  used  in  sauces,  and  in  winter  salads.  Its  acrid  taste  depends  upon  an 
essential  oil  of  great  pungency,  which  may  be  obtained  by  mashing  and  distilling  with 
water 

2614.  The  oil  of  horseradish,  which  is  frequently  procured  in  Sweden,  is  extremely 
volatile,  quickly  evaporates,  and  fills  the  room  with  the  peculiar  flavour  of  the  plant.  On 
account  of  the  great  volatility  of  its  oil,  horseradish,  when  dried,  loses  its  flavour,  and 
becomes  unfit  for  the  purpose  to  which  it  is  applied :  hence  it  should  never  be  preserved 
by  drying,  but  tiy  keeping  moist  and  cold  through  burying  in  sand ;  and  for  this  reason 
it  is  that,  when  scraped  for  the  table,  it  afanost  immediately  spoils  by  exposure  to  the 
air,  the  volatile  oil  evaporating. 

Qqq 
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SuBSBCT.  6.«-iVa«A»r<i«m  {Trapmditm,  lion.). 

5615.  This  elegant  plant,  called  aometiniea  Indian  erets,  is  a  natire  of  Feni,  bat  grown 
veiy  well  with  us.  Its  young  leaves  and  floweis  being  of  a  wann  naturOi  are  sometimes 
Qsed  in  salads*  as  the  cress ;  its  fine  yellow  flowers  are  employed  to  garnish  dishes ; 
and  its  seeds,  when  pickled,  form  a  good  substitute  for  capers. 

SoBiBCT.  7. — Ckervil  {Seandix  Cirepolium,  Linn.) 

5616.  Chenril  is  a  native  of  yarious  parts  of  the  Continent  of  Enrope,  and  is  some- 
tmies  observed  naturalized  in  our  gardens.  The  tender  leaves  are  used  in  salads,  and 
the  curled  variety  for  garnishing.  There  is  a  kind  cultivated  in  the  gardens  of  Paiia 
(CerfeuU  frisi)  with  beautifully  ihizled  leares.    The  roots  are  poisonous. 

SuBsBCT.  8. — Poi-4iutngoU  (CaUndmla  Ofidnalit,  Linn.). 

3617.  This  is  a  native  of  France  and  Spain,  and  naturalised  here  sinoe  1673.  The 
flowers  were  formerly  much  used  in  broths  and  soups,  and  the  plant  is  still  frequently  to 
be  met  with  in  cottage  gardens. 

SbOT.  XI.— SWXST   RBBB8. 

5618.  Of  9wut  herhi  wnu  art  cuUtoaUdfor  culinary  vurpotes,  and  others  for  the  perfumer 
amd  druggist.  Much  of  the  natural  fragrance  of  the  neloB  is  owing  to  the  aroma  of  this 
dass  ofplants,  the  Labiaia ;  and  many  of  them  yield  an  aromatic  essential  oil  by  distil- 
lation. lli«  most  useful  of  this  dass  are  thyme,  sage,  mint,  marjoram,  savory,  basil, 
rosemaiy,  lavender,  tansy,  and  balm.  It  is  said  that  mint,  and  many  other  plants  which 
yield  an  essential  oil,  afford  it  of  a  more  penetrating  odour  in  England  than  in  the  south 
of  Europe,  and  that  all  strong-smelling  plants  lose  their  odour  in  a  sandy  soU^ 

SuBBBCT.  1. — Tkyme  {Tkifpms,  Linn.). 

5619.  We  have  two  species  of  wild  thyme  ia  Britain,  which  diflbr  from  the  oommoa 
thyme  cultivated  in  our  gardens  for  culinaiy  purposes. 

Chrden  thyme  {Thymus  vulgaris,  Linn.)  is  a  native  of  the  sooth  of  Europe ;  it  is  a 
shrubby  evergreen  about  a  foot  in  height,  and  is  more  delicate  in  its  aromatic  flavour 
than  wild  thyme ;  its  young  leaves  and  tops  are  used  in  stuffings,  soups,  and  sauces. 

Another  smaller  species,  lemon  thyme  (T.  eitriodarus,  Linn.),  has  a  strong  perlumet 
like  the  ripd  of  lemons,  and  is  used  ror  some  particular  dishes. 

A  variety  called  Frankincense  thyme  is  cultivated  in  Norfolk.  Thyme  was  used  by 
the  Romans  to  flavour  cheese. 

SuBSBCT.  2. — Sage  {Salvia  Officinalis,  Linn.). 

2620.  Sage  is  originally  a  native  of  the  south  of  Europe,  but  has  been  long  an  inhab- 
itant of  our  gardens.  There  are  several  sorts,  as  the  red,  the  green,  the  small-leaved, 
and  the  broad-leaved  balsamic.  Its  chief  use  in  cookery  is  in  stuflSngs  and  sauces,  to 
correct  the  too  great  lusciousness  of  strong  meats,  as  goose,  duck,  or  pork ;  its  taste  is 
warm,  bitterish,  and  aromatic,  qualities  which  depend  upon  an  essential  oil.  The  red 
has  the  most  agreeable  and  fullest  flavour  for  this  purpose ;  the  green  is  the  next ;  the  last 
two  are  used  in  medicine.  Sage  had  great  reputation  formerly  on  account  of  its  medi- 
dual  qualities ;  but  at  present  these  do  not  appear  to  be  much  regarded.  It  possesses, 
however,  some  aromatic  and  astringent  powers ;  and  a  decoction,  or  sage  tea,  is  foand 
serviceable  in  debility  of  the  stomach,  and  in  nervous  esses.  The  Chinese  sometimes 
prefer  it,  it  is  said,  to  their  own  tea.  It  is  useful  as  a  gargle  in  sore  throat,  and  it  is 
grateful  and  cooling.  The  broad-leaved  balsamic  species  is  the  most  efficacious  for  ita 
medical  qualities,  and  as  a  tea  herb.    It  is  also  introduced  into  cheese. 

SuBSECT.  3. — Mint  {Menika,  Linn.). 

2621.  There  are  several  species  of  mint  that  grow  wild  in  Britain,  found  chiefly  in  low, 
moiBt  situations,  and  they  are  likewise  ealtivated.  They  are  all  distinguished  by  a  well- 
known  and  peculiar  aromatic  flavour,  and  some  are  employed  in  culinary  preparations ; 
others  yield  a  highly  odoriferous  and  pungent  essential  oil  by  distillation.  None  of  them 
are  in  the  least  poisonous ;  but  they  are  very  different  both  in  appearance  and  their  uses. 

Spearmint  {Mentha  viridis,  Linn.).^ — This  is  the  common  mint  cultivated  in  our  gardens, 
and  employed  in  different  processes  of  cookery,  as  having  the  most  agreeable  flavour ; 
the  leaves  are  sometimes  boiled  in  certain  dishes,  and  sAerward  withdrawn.  They  like- 
wise form  an  ingredient  in  soups,  and  are  sometimes  used  in  spring  salads.  They  are 
also  dried  for  the  winter,  and  in  this  manner  lose  none  of  their  flavour.  Mint  is  sto- 
machic and  antispasmodic,  and  is  useful  in  flatulencies ;  these  qualities  probably  led,  in- 
dependently of  its  agreeable  flavour,  to  its  universal  use  in  pea  soup,  in  which  it  is  a 
valuable  ingredient. 

Pnpermint  {M,  piperita,  Linn.). — ^This  is  cultivated  entirely  for  the  essential  oil  di^ 
tilled  from  it.  Its  taste  is  stronger,  wanner,  and  more  pungent  than  spearmint,  and 
leaves  a  sort  of  coolness  on  the  tongue  after  tasting  it.  It  yields  a  little  camphor,  to 
which  its  taste  is  partly  owing,  and  its  medicinal  uses  are  well  known 

Pennyroyal  mint  {M.  pulegium,  Linn.),  has  a  wann,  pungent  flavour,  but  less  agreea- 
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ble  than  common  mint.    It  is  employed  in  some  particular  dishes  in  cookery,  and  for- 
merly chiefly  for  medical  purposes,  but  is  now  little  used. 

SuBSBCT.  Aj-^Marjormn  (Or^cftvm,  Linn.). 

2522.  Thert  art  several  species  of  marjoram,  but  that  which  is  preferred  for  cookery, 
and  which  is  CQltirated  in  our  gardens  for  this  purpose,  is  the  sweet  marjoram  (O.  marjo' 
rana^  liinn.),  also  called  knotted  marjoram.  It  is  a  native  of  Portugal,  and  the  seeds 
seldom  ripen  here ;  they  are  brought  from  France.  The  leaves  are  dried  as  a  season- 
ing herb,  having  an  agreeable  aromatic  flavour.  There  is  also  a  tnnUr  sweat  marjoram 
(O.  HeracUoticum,  Linn.),  a  native  of  Greece,  used  for  the  same  purposes.  Pot  nuurjo* 
ram  (0.  onites^  Linn.)  is  another  variety  originally  brought  from  Sicily,  which  does  not 
ripen  its  seeds  here.  Common  or  wUd  marjoram  (O.  vulgare,  Linn.)  is  found  growing  in 
our  fields,  diiefly  among  copse-wood  on  calcareous  soils.  This  has  nearly  the  same 
flavour,  but  is  inferior,  and  is  only  used  when  the  others  are  not  at  hand.  Ail  these  are 
favourite  ingredients  in  soups,  stuffings,  dtc. 

Sdbsbct.  G. — Savory  (SoAtre/a,  Linn.). 

8623.  Of  this  aromatic  herb  there  are  two  varieties,  the  summer  and  winter  savory^ 
from  the  time  of  year  when  they  may  be  gathered.    They  are  natives  of  Italy,  but  are 

cultivated  in  our  gardens  for  the  use  of  the  cook.    The  leaves  are  gathered  and  dried. 

* 

SuBSKOT. '  6.— -Aui/  ( Ocymaunf  Linn.). 

2524.  This  plant  is  highly  aromatic,  its  odour  resembling  that  of  cloves.  There  are 
two  principal  varieties,  the  sweet  or  larger  basil  (O.  basilieum,  Linn.),  and  the  busk  or 
least  basil  (O.  mtmnium,  Linn.),  both  natives  of  the  East  Indies.  Though  little  employed 
in  English  cookery,  they  are  favourite  herbs  with  French  cooks,  on  account  of  their  fla- 
vour in  highly  seasoned  dishes,  and  the  leaves  are  used  in  small  quantities  in  soups  and 
salads.    The  Chinese,  also,  are  said  to  flavour  their  dishes  with  basil. 

2525.  Clartf  {Salvia  selaria,  Linn.). — ^This  is  a  native  of  Italy.  Its  leaves  are  some- 
times used  in  soups,  though  some  dislike  its  odour.  A  medicinal  wine 'is  made  from  its 
flowers. 

SuBSBCT.  7. — Rosemary  {RosmariTius  Officinalis^  Linn.). 

2626.  This  is  also  a  highly  aromatic  plant,  a  native  of  the  south  of  Europe,  and  de- 
rives its  name  from  its  beautiful  appearance  when  glittering  with  dew  on  the  seashore. 
Its  leaves  have  a  fine  aromatic  fragrance  like  camphor,  of  which,  indeed,  its  oil  contains 
one  fourth.  From  an  old  opinion  that  rosemary  had  the  property  of  strengthening  the 
memory,  this  plant  has  been  made  an  emblem  of  remembrance  or  fidelity ;  which  prob- 
ably led  to  the  custom  in  some  parts  of  the  west  of  England  and  Wales  of  wearing 
branches  of  it  at  weddings  and  funerals.  Infusions  of  the  leaves  are  pot  into  some 
drinks ;  but  its  chief  use  is  in  the  flowers  giving  their  fragrance  to  Hungary  water,  used 
as  a  cosmetic.  It  qIso  enters  into  the  composition  of  Ean  de  Cologne,  and  four-thieves- 
vinegar. 

SuBSBCT.  8. — Lavender  {Lavandula  Spica,  Linn.). 

2527.  Lavender  is  a  highly  odoriferous  plant,  scarcely  used  in  cookery,  but  is  ex- 
tremely valuable  on  account  of  its  agreeable  perfume.  The  leaves  and  flowers  are  both 
aromatic,  and  when  dried  they  are  put  among  linen.  From  their  flowers  the  welMcnown 
perfume,  lavender  water,  is  prepared.  The  ancients  employed  this  plant  to  aromatlisEe 
Iheir  baths,  and  to  give  a  sweet  scent  to  water  in  which  they  washed ;  hence  their 
generic  name,  LavaMdtda.  It  grows  spontaneously  in  the  south  of  Europe,  and  has  been 
cultivated  in  England  since  1668 :  a  great  deal  is  grown  near  London,  and  sold  to  the 
druggists,  perfumers,  and  distillers.  The  essential  oO,  when  procured  pure,  is  sometimes 
called  oil  of  svike.  Sixty  ounces  of  flowers  yield  only  an  ounce  of  this  oil ;  hence  its 
high  price  ana  frequent  adulteration. 

SiTBSBOT.  9.— Toiuy  {Taruuetum  Vulgare\  Linn.)* 

2528.  Tansy  grows  wild  in  Britain,  and  is  cultivated  in  gardens.  Its  leaves,  having 
a  powerful  aromatic  bitter,  are  sometimes  chopped  or  bruued  to  put  into  certain  pud- 
dings, or  the  juice  alone  is  so  employed ;  its  use  is  veiy  ancient.  There  are  three  va- 
rieties ;  the  plain  and  curled  Uavedy  and  the  variegated, 

SuBtBCT.  10. — Saffron. 

2529.  This  is  the  dried  stigmata  of  a  bulbous  plant,  the  Crocus  saHvus,  once  mach 
cultivated  in  England,  and  used  in  seasoning  dishes  in  the  time  of  Richard  II.  It  is  now 
chiefly  employed  as  a  colouring  matter  for  cheese  and  butter.  It  is  still  cultivated  near 
Glazenwood,  in  Cambridgeshire,  and  at  Stapleford.  When  good,  safllWm  has  a  beautifhl 
yellow  colour  and  an  agreeable  odour ;  it  yields  its  active  principle,  an  essential  oil,  to 
water  and  spirit.  Dr.  A.  T.  Thomson,  in  his  Materia  Medica,  states  that  it  excites  the 
nerves  of  the  stomach,  and  is  in  some  degree  nareotic ;  its  incautious  use  has  some- 
times been  attended  with  dangerous  consequences.  It  is  sometimes  adulterated  with 
safflower  and  marigolds ;  but  the  adulteration  is  easily  detected,  for  the  petals  of  these 


\ 


\ 


ox   FOOD. 

ft 
m 

i  distinct  from  the  stigmata  of  the  otocus.    Some  saflVon  is  imported 
if  but  it  is  inferior  to  the  English. 

Sdbsbct.  11. — Laurel  or  Bay  Leavea. 

I  are  often  mentioned  in  the  receipts  for  cookery.    As  there  is  some 

Pect  to  the  name,  it  is  necessary  to  put  this  matter  in  a  clear  light, 
as  been  applied  to  two  trees  very  different.  The  proper  laurel-tree 
(in.),  the  classical  laurel,  is  commonly  called  the  bay-tree,  or  sweet 
«ves,  though  slightly  aromatic,  are  harmless,  and  are  seldom,  if  ever, 
ky.  A  species  of  the  genus  Prunus  {Prumu  lamrui^ceraatu,  Linn.), 
'  «ee,  has  leaves  much  resembling  those  of  the  laurel,  whence  the  name 
^  u^  cherry  laurel ;  this  is  also  sometimes  called  bay,  and  is  the  sort  employ- 
ed for  its  flavour.  The  cherry  laurel  is  an  evergreen  tree,  cultivated  in  gardens ;  its 
leaves  are  large,  thick,  oblong,  glossy,  pointed  at  both  ends,  and  slightly  indented. 
These  latter  leaves  have  a  bitter  styptic  taste,  accompanied  with  a  flavour  resembling  j 

that  of  bitter  almonds,  or  other  kernels  of  tbe  drupaceous  fruits.  This  kernel-like  fla- 
vour being  agreeable,  has  occasioned  them  to  be  employed  for  culinary  puTposes,tespe- 
cially  in  custards,  puddings,  blanc  mange,  &c.,  and  then,  as  the  proportion  of  the  sapid 
matter  of  the  leaf  is  usually  diluted  in  a  large  proportion  of  milk,  bad  eflTects  have  sel- 
dom or  never  ensued  from  its  use.  But  as  the  Prussic  acid  developed  by  the  action  of 
water  on  laurel  leaves  is  known  to  be  a  violent  poison,  it  is  necessary  that  the  public 
should  be  cautioned  with  respect  to  its  properties,  lest  too  much  should  be  used  on  some 
oeoasions^  since  in  the  process  of  making  laurel  water  by  distillation  it  is  sufficiently 
powerful  to  occasion  death,  and  persons  have  been  poisoned  bv  drinking  laurel  water 
by  mistake. 

Sect.  XII. — plants  uskd  in  tabts,  oonpbctionbby,  and  dombs^o  mbdicinb. 

2631.  The  list  of  this  class  of  plants,  as  used  formerly,  was  more  considerable  than  at 
present,  many  of  those  employed  by  the  ancient  herbalist  having  given  way  to  the  abun- 
dance of  foreign  spicery  and  the  more  powerful  medicines  of  the  chemist.  Those  which 
we  shall  describe  are  still  cultivated,  and  are  all  useful,  particularly  in  retired  situations 
in  the  countiy,  where  a  druggist  is  not  at  hand. 

SuBSBCT.  1. — Rhubarb  {Rheum,  Linn.). 

3633.  This  is  one  of  the  most  useful  and  best  of  all  the  productions  of  the  garden  that 
are  put  into  pies  and  puddings.  It  was  comparatively  little  known  till  within  the  last 
twenty  or  thirty  years,  but  it  is  now  cultivated  in  almost  every  British  garden.  Tbe 
part  used  is  the  footstalks  of  the  leaves,  which,  peeled  and  cut  into  small  pieces,  are  put 
into  tarts,  either  mixed  with  apples  or  alone.  When  quite  young,  they  are  much  better 
not  peeled. 

2633.  The  cuUure  of  the  fart  rkaharb  hat  inereaeed  very  rajridly  of  late,  in  consequence  of 
the  great  demand  for  it,  and,  consequently,  it  is  at  present  sold  at  a  very  cheap  rate.  It 
comes  in  season  when  apples  are  going  out. 

2634.  There  are  several  varieties  of  this  plant :  common  rhubarb  {Rheum  rhapofdumm, 
Linn.),  called  also  Monk*a  rhubarb^  is  a  native  of  Asia,  but  has  been  cultivated  in  England 
since  1673.    It  is  much  improved  by  blanching. 

The  Hybrid  rhubarb  {Rheum  hybridumt  Linn.)  is  also  a  native  of  Asia,  bat  from  a  more 
northern  part.  It  was  first  cultivated  as  a  garden  plant  by  Dr.  Fothergill  in  1778,  and  is 
now  in  general  use,  the  leaves  being  much  larger  and  more  succulent  than  the  common 
sort.  Elford  rhubarb,  or  eearlet  rhubarb  {Rheum  undulatum),  is  considered  by  gardeners 
to  have  the  finest  flavour,  and,  when  cooked,  is  of  a  bright  scarlet ;  it  is  free  from  that 
peculiar  taste  which  occasions  common  rhubard  to  be  disliked  by  some  persons.  Turkey 
rhubarb  {Rheum  palmatum)  is  a  most  elegant  plant,  but  its  leafstalks  are  small.  It  is  the 
root  of  this  which  forms  the  well-known  medicinal  drug,  but  its  virtues  are  not  so  well 
developed  in  this  climate  as  in  Tartary,  from  which  the  rhubarb  of  the  druggist  is  brought 
to  us  by  the  way  of  Turkey,  India,  and  Russia. 

SvBSBCT.  2. — Gourd  {Cueurbka,  Linn.) 

2636.  The  gourd  constUutee  a  large  family ;  some  varieties  are  very  beantifhl,  and  are 
cultivated  for  ornament ;  some  grow  to  an  immense  size,  and  are  kept  more  as  matters 
of  curiosity,  and  others  are  cooked  in  a  variety  of  ways.  In  warm  dtmates,  and  paitio- 
ularly  when  well  muiured,  it  grows  luxuriantly  in  the  open  air,  and  is  extremely  orna- 
mental. It  is  much  employed  as  food  on  the  Continent  of  Europe  and  in  America.  It 
is  extensively  used  in  soups,  stews,  and  pies,  and  is  also  sent  to  table  boiled -and  served 
with  toast  and  melted  butter,  or  fried  with  butter,  the  last  being  by  far  the  best  mode  of 
cooking  it.  The  tender  shoots  and  young  leaves  are  boiled  as  greens  or  spinach,  and  the 
flowers  arid  young  shoots  make  an  excellent  dish  fried.  It  is  only  beginning  to  be  appre- 
ciated in  Britain,  though  one  variety,  the  pompian,  or  pumpkin  (C.  Peto,  Linn.),  has  long 
been  eaten  in  England  by  the  poorer  classes,  generally  mixed  with  apples  and  baked  in 
a  pie :  it  is  aometimes  boOed  with  milk ;  this  is,  however,  the  most  insipid  of  the 
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goords.  A  great  many  ways  of  dressing  the  different  varieties  of  pampkins  may  be  seea 
in  the  French  and  Italian  books  on  cooking,  and  in  the  Gardener's  Magazine,  vols.  vii.  and 
▼iii.  There  are  many  other  Tarieties  cultivated  in  Europe,  as  the  Turban  pumpkin ;  the 
melon  pumpkin,  or  sqwuh ;  American  gourd,  or  Mammoth  g&urd,  which  grows  sometimes 
to  the  enormous  weight  of  two  hundred  pounds,  and  used  in  Paris  boiled  to  eat  with 
meat  as  a  substitute  for  potatoes  and  carrots.  In  many  of  the  French  provinces,  where 
it  is  extensively  cultivated,  cows,  hogs,  and  other  cattle  are  fed  upon  ffourds,  and  from 
the  seeds  large  quantities  of  oil  are  expressed,  which  is  used  both  for  food  and  burning 
in  lamps. 

S686.  The  botameal  name  (CucurbUa)  is  derived  from  the  resemblance  which  many  spe- 
cies bear  to  certain  vessels  employed  by  chemists.  In  various  parts  of  the  world  the  shell 
is  converted  into  bowls  and  other  domestic  utensils  for  holding  water.  The  bottle  gourd 
has  a  long  neck  and  capacious  ball,  like  a  flagon. 

S637.  Vegetable  Marrow  (C.  omfera). — ^This  is  a  variety  of  gourd  which  has  been  lately 
introduced  into  Britain,  and  is  already  cultivated  to  a  considerable  extent.  It  appears  to 
have  been  brought  to  us  from  Persia  by  one  of  our  East  India  ships.  In  shape  it  nearly 
resembles  the  cucumber,  but  is  yellow  when  ripe,  and  attains  the  length  of  about  nine 
inches.  When  young,  it  is  excellent  fried  in  butter ;  when  half  grown,  it  may  be  dressed 
in  several  ways,  and  has  a  peculiarly  soft  and  rich  flavour.  It  is  also  dressed  plain 
boiled,  and  eaten  with  butter,  or  stewed  in  slices  with  rich  sauce ;  and  it  is  made  into 
pies.    The  tender  tops  may  be  used  as  substitutes  for  greens. 

SuBSBCT.  3. — Angelica  {Arckangelica,  Linn.). 

2538.  This  herb  is  sometimes  found  native  in  Scotland,  but  is  more  abundant  in  the 
most  northern  parts  of  Europe,  as  Lapland  and  Iceland.  The  whole  plant  is  powerfully 
aromatic.  The  seeds  are  employed  to  flavour  ardent  spirits  or  the  choicest  liquors ;  and 
in  Sweden,  Norway,  and  Lapland,,  the  leaf-stalks  are  peeled  and  eaten  raw  as  a  great 
delicacy,  or  boiled  with  meat  and  fish.  In  England  and  France  they  are  candied  by  the 
confectioner.  The  root,  as  well  as  the  leaves  and  seeds,  are  employed  for  medicinal 
purposes,  and  in  Lapland  is  chewed  like  tobacco. 

SuBSBOT.  4. — Anise  and  Cummin  {Pimpinella  Anisum,  Linn.). 

S689.  The  seeds  of  the  anise,  which  is  a  native  of  Egypt,  have  been  long  used  in  this 
country,  in  confectionery  and  for  distillation :  they  are  imported  from  China,  and  Alicant, 
in  Spain.  Anise  is  somtimes  cultivated  in  our  gardens,  and  its  leaves  are  used,  like  fen- 
nel, as  a  garnish  and  for  seasoning. 

8640.  Cummin  {Cumminus,  Linn.). — ^The  seeds  are  used  in  the  north  of  Europe  as  a 
warm  and  stimulating  spice  in  ragouts  and  other  dishes,  and  are  also  put  into  liquors. 

SuBSBCT.  6. — Coriander  {Coriandrum  Sativum,  Linn.). 

8541.  This  plant,  of  eastern  origin,  has  been  long  cultivated  in  England  for  its  seeds, 
which  are  highly  aromatic,  and  form  one  of  the  less  agreeable  spices :  they  are  employed 
by  the  distiller  in  flavouring  spirits,  by  the  confectioner  for  incrusting  with  sugar,  and 
by  the  druggist  in  medicine.  Its  tender  leaves  are  also  sometimes  used  in  soups  and 
salads,  and  in  Peru  the  seeds  are  employed  in  great  excess  to  seasoh  their  food. 

Sdbsbct.  6. — Caraway  {Carum  Carisi,  Linn.). 

8548.  The  carawav  is  a  native  of  this  country,  and  is  found  growing  in  meadows.  It 
is  likewise  cultivated  for  its  seeds,  large  quantities  of  which  are  produced  in  Essex. 
The  seeds  have  a  pleasant  aromatic  odour,  and  a  sweetish,  warm,  pungent  taste,  de- 
pending upon  an  essential  oil,  which  is  easily  extracted  by  rectified  spirit,  and  partly  so 
by  water.  They  are. employed  in  confectionery,  in  cakes,  biscuits,  dec. ;  in  medicine  as 
a  carminative,  and  for  flavouring  spirituous  liquors ;  and  the  young  leaves  are  sometimes 
used  in  soups :  formerly  the  roots  were  eaten  as  parsnips,  and  by  some  are  tliought  to 
be  not  inferior. 

SvBSBCT.  7. — Rue  and  Hyssop  (Rata  OraveoUns,  Linn.). 

354S.  Rue  is  a  hardy  evergreen  shrub,  cultivated  time  out  of  mind  in  our  gardens, 
but  sapposed  to  be  originally  a  native  of  the  south  of  Europe.  It  has  a  strong,  ungrate- 
ful odour,  and  a  bitter, liot,  and  penetrating  taste.  It  is  employed  only  for  its  medicinal 
qualities. 

8544.  Hyssop  {Hyssopus  officinalis,  Linn.).— This,  like  thelast,  is  only  used  in  medi- 
cine ;  the  leaves  and  young  shoots  rarely  as  a  pot-herb. 

StTBiBOT.  8. — Chamomile  {Anihemis  NobiUs,  Linn.). 

8545.  This  very  useful  and  generally-used  aromatic  bitter  grows  wQd  in  England.  It 
is  eultivated  on  account  of  its  flowers,  an  infusion  of  which  forms  an  excellent  stomachic, 
known  by  the  nBxne  of  chamomile  lea.  Though  the  double  sort  is  most  raised  by  garden- 
ers, the  single  is  the  best  and  strongest  as  a  medicine.  The  flowers  are  kept  dried  in 
bags.  The  active  principle  of  chamomile  is  a  resinous  substance  called  piperina,  discov- 
ered by  Dr.  A.  T.  Thomson. 
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SoBiiOT.  9.^Elieampane  {ImUa  jRUentacm,  Linn.). 

3546.  This  aromatic  plant  was  formerly  in  great  repnte  in  England  for  its  medicinal 
virtues,  and  was  to  be  found  in  erery  physic  garden.  It  is  still  culttTated,  and  the  root 
is  candied  as  a  stomachic.    It  is  found  wild  in  moist  pastures  in  the  sooth  of  England. 

SuBSBCT.  10. — Liquoriee  {Glycyrrkisa  Glabra), 

2547.  This  medicinal  plant  is  a  native  of  the  south  of  Europe,  but  has  been  cnltiTated 
in  this  country  since  1562,  chiefly  for  the  use  of  brewers  and  distillers.  The  liquorice 
of  the  shops  is  the  juice  of  the  roots  obtained  by.  expression,  decoction,  and  inspiasationy 
and  is  manufactured  only  in  Sicily  and  Spain  ;  hence  the  name  Spanish  juice.  It  grows 
80  abundantly  in  these  countries  and  in  Languedoc,  that  it  is  oonsidoned  as  a  we^  like 
the  horseradish  here,  and  is  looked  upon  as  a  great  nuisance  to  the  onltivator.  Its 
roots  penetrate  to  a  great  depth,  and  are  diflteult  to  eradicate. 

SvBBBCT.  11. — Wormwood  {Artmioia  Ahoinihium,  Linn.). 

2548.  The  intense  bitter  of  this  plant  is  so  great  as  to  render  it  proTerbial.  Its  odour 
IS  strong,  and,  though  fragrant,  yet  to  many  persons  it  is  disagreeable  and  nauseous.  It 
grows  wild  in  England,  but  is  likewise  cultiTated  for  seyeral  purposes,  though  less  used 
than  formerly.  It  has  tonic  properties,  and  is  sometimes  employed  as  a  stomachic. 
The  French  beyerage  or  liqueur,  called  eau  d*abnnihet  thought  to  create  an  appetite,  is 
prepared  from  wormwood,  by  the  addition  of  alcohol  and  subsequent  distillation.  The 
active  part  seems  to  be  the  extractive,  for  the  essential  oil  which  it  contains  is  not  in 
the  least  bitter.  Before  the  use  of  hope  waa  known,  wormwood  was  mnch  employed  in 
the  composition  of  beer  or  ale :  for  this  purpoee  it  waa  gathered  when  in  seed,  and 
dried ;  some  prefer  its  flavour  to  that  of  the  hop^ 

SuBSBcr.  12. — Balm  {Mditoa  Offiemalu,  Linn.). 

2549.  Balm,  formerly  much  employed  in  medicine,  is  still  found  to  make  a  very  grate- 
fhl  and  useful  drink  in  fevers.  The  herb,  in  its  natural  state,  has  a  weak  aromatic 
taste,  and  a  pleasant  smell,  somewhat  of  the  lemon  kind.  It  waa  originally  brought 
from  the  south  of  France.  The  leaves  may  be  kept  dried  in  the  sun  or  oven,  and  pre- 
aerved  for  use. 

SbCT.  Xin. — PLANTS  VSBD  ONLT  IN  PBBSBBVBB  AND  PICKLES. 

2550.  Many  of  the  plants  already  described,  as  well  as  many  foreign  plants  and  fruits, 
are  made  into  preserves  and  pickles.  The  following  are  a  few  that  are  not  employed  in 
any  other  way. 

SassBOT.  1. — Caper  {Capperit  SpmooOf  Linn.)> 

2551.  Capers,  so  much  employed  in  sauces,  are  the  unopened  buds  of  a  low  trailing 
anrub  or  bush  that  grows  wild  like  brambles  in  the  fissures  of  rocks  in  Greece  and  the 
north  of  Africa,  and  is  cultivate^  in  the  south  of  Europe.  They  are  pickled  in  salt  and 
vinegar,  and  come  to  us  from  Italy,  Sicily,  and  the  south  of  France ;  the  best  are  from 
Toulon. 

SuBSBOT.  2.-— SsmpAtrs  {CrUhmmm  Mariiinmm,  Linn.). 

2552.  Samphire  is  a  native  of  Britain,  and  is  found  growing  on  rocky  difl^  by  the  sea, 
and  in  dry  stone  walls.  The  danger  incurred  by  gathering  it  is  described  by  Shakspeare 
in  a  well-known  passage  in  King  Lear.  It  is  not  easily  cultivated,  but  is  chiefly  gather- 
ed in  its  wild  state  for  pickling,  and  as  an  addition  to  salada.  It  is  crisp  and  aromatic. 
Golden  samphire  and  marsh  samphire  are  varieties  likewise  found  upon  the  seashore,  or 
in  salt  marshes,  and  applied  to  the  same  use. 

SirBSBOT.  S. — Tomato,  or  Looe-appU  (Solanum  L^operoiemm). 
2568.  This  is  a  native  of  South  America,  and  Tomato  is  the  Portnguese  name.  Hie 
frait  is  about  the  siae  of  a  small  apple,  contains  a  veiy  agreeable  acid,  and  is  now  much 
used  in  gravies,  soups,  and  sauces.  It  is  also  served  at  table  boiled  or  roasted,  and 
sometimes  fried  with  eggs.  When  green,  it  makes  a  good  pickle  and  catchup,  and  is 
found  in  our  vegetable  markets ;  even  in  its  unripe  state  it  makea  an  excellent  sauce* 
like  apples  or  gooseberries,  for  roast  pork  or  goose :  when  fully  ripe»  it  makes  an  excel- 
lent store  sauce. 

2554.  The  egg  plant  {Sotamun  eoeulenium,  Linn.)  is  allied  to  the  last,  and,  tiioiigh  not 
uncommon  in  our  green-houses,  is  seldom  employed  in  this  countiy  as  an  article  of 
cookery :  it  baa  less  flavour  than  the  love-apple ;  but  it  is  more  employed  on  the  Con- 
tinent, and  in  warmer  latitudes,  where  its  growth  is  attended  with  less  trouble ;  it  en- 
ters into  stews  and  soups,  and  it  is  eaten  as  fritters,  sliced  and  fried  with  oil  or  bittler ; 
it  then  forma  a  pleasant  variety  of  esculent. 

SbOT.  XIT. — ^POXSONOUS  PLANTS  THAT  OBOW  WILD  IN  BBrrAIN. 

2555.  Erery  gmrden«T  •bonlil  b«  ftoqamint^d  with  the  followinf  plaata,  that  he  msj  poial,  them  oat,  and  «»> 

able  such  persona  ai  are  ia  March  of  edible  wild  planta  to  avoid  Uiein : 
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ClMUd<minm  mmjot 

Ctcata  viroM. 

Colchicum  »ataninal«i 

ffinanthe  crocata. 

The  leavea  of  PrnBOi  lBan>-een> 

mm,  though  the  berriee  are  jtmd 

in  paddiiigf. 
Aoonitom  NapeHos. 
Aconitum  lyeoctonom 
Aot«a  apicata. 
Rhaa  toxicodendron, 
^thosa  cynapiam. 


Digitalia  pnriraraa. 
HellebonM  fetidua. 
Joniperna  Sabina. 
ScTophnlaria  aqnatiM 
Aaclepiaa  S^iaea. 
Brymria  dioica. 
Euphorbia  I^atbsmu. 
Euphorbia  amygdaloidet. 
Mereurialia  perennia. 
Mercnrialia  annua. 
Periploca  Oraca. 
Veiatrum  album.  ■ 


Atro|te  belladonna 
Datura  atrunoniuni. 
Hyoecyamna  niger. 
Solanum  dulcamara 
Solanum  nigrum. 
LaotQca  viroaa. 
Apium  grareolena 
(The  laat  two  planta,  in  a  onlti- 
Tated  atate,  afford  lettuce  and 
celery ;  but  wild*  in  hedgea  and 
ditchaa,  they  are  poiaonoua.) 
Coninm  maealatom. 
Profenor  Burnett  obaervea  that,  latelyi  aerenteen  oonricta  at  Woolwich  were  poiaoned  by  eating  the  Tools 
of  (Enanthe  crocata,  which  growa  wild  near  Woolwich,  and  four  of  them  died.  Other  aimilar  inatancea  an 
racoided  in  the  Raporta  of  the  Medico>BotaBical  Society.  A  rariety  of  (Enanthe,  though  dangerona  when  wild, 
i»  innocttoua  when  improved  by  cultivation,  and  ia  eaten  at  Angera,  in  France. 

SbCT.  XV. — ^SaOITLBNT  FUNGI 

2556.  Fungus  is  the  botanical  name  for  a  very  trameroas  tribe  of  plants,  which  are  die* 
tinguished  from  other  vegetables,  not  only  by  their  singular  forms,  bat  by  their  chemical 
composition,  yielding,  upon  analysis,  not  only  the  usual  coroponents'of  the  Tegetable- 
kingdom,  carbon,  oxygen,  and  hydrogen,  but  likewise  a  large  proportion  of  nitrogen,  by 
which  they  approach  more  nearly  to  the  nature  of  animal  flesh.  Dr.  Darwin  observed, 
long  ago,  that  all  the  mushrooms  cooked  at  our  tables,  as  well  as  those  used  for  catchup, 
possessed  an  animal  flavour ;  and  soup  enriched  by  mushrooms  only  has  sometimes 
been  supposed  to  contain  meat. 

2557.  in  this  numerous  tribe,  a  targe  proportion  are  poisonoust  a  few  are  wholesome,  and 
a  vast  number  are  still  unknown  as  to  their  action  upon  the  human  constitution.  The 
poisonous  and  wholesome  species  are  often  very  similar ;  and  as  it  ia  dit&cult  to  dis- 
tinguish between  many  of  them,  even  by  botanical  characters,  the  use  of  wild  rnuab- 
rooms  is  very  unsafe.  The  few  that  it  is  customary  to  eat  and  to  cultivate  are  known 
to  those  who  are  in  the  habit  of  collecting  them,  and  no  one  should  venture  upon  eating 
a  species  they  do  not  understand.  It  is  a  remarkable  circumstance  that  certain  species 
that  are  eaten  as  food  in  one  country  are  rejected  as  poisonous  in  another,  which  seems 
to  show  that  their  deleterious  properties  are  owing  to  climate,  situation,  or  accidental 
circumstances,  rather  than  any  specific  peculiarity.  In  some  parts  of  Europe,  as  Rus* 
sia,  Poland,  and  parts  of  Germany,  there  are  above  thirty  species  grovring  wild  that  are 
used  as  (bod,  and  cooked  or  preserved  jn  various  ways,  whereas  in  Britain  only  two 
are  generally  eaten. 

2558.  The  garden,  or  cultivated  mushroom  (Agaricus  edmpestris,  Linn.). — ^This  apeeies, 
which  is  considered  as  the  best,  and  is  the  most  usually  eaten  in  England,  ia  cultivated 
in  gardens ;  but  it  is  also  found  abundantly  springing  up  wild  in  rich  open  pastures.  It 
is  distinguished  from  the  poisonous  kinds  called  toad  stools  by  its  having  pink  or  flesh- 
coloured  gills  or  under  side,  and  by  its  invariably  having  an  agreeable  smell.  When 
young  they  are  of  a  roundish  form  like  a  button,  the  stalk  as  well  as  the  button  being 
white,  and  the  fleshy  part  being  very  white  when  broken,  the  gills  within  being  livid. 
As  they  grow  larger,  they  expand  their  heads  by  degrees  into  a  flat  form,  and  the  gills 
underneath  are  at  first  of  a  pale  flesh-colour,  but  as  they  stand  long  become  blackish  or 
brown.  The  poisonous  kinds  are  mostly  all  brown,  and  generally  have  a  rank,  putrid 
smell.  The  edible  mushrooms  seldom  grow  in  woods,  but  many  of  the  poisonous  sorts 
are  to  be  found  there.  Mushrooms  are  stewed  or  boiled,  and  are  employed  in  flavouring 
many  dishes.  They  are  also  pickled  and  dried,  and  when  reduced  to  powder,  and  kept 
in  this  state  in  close  bottles,  they  are  very  useful  in  the  season  when  they  do  not  grow. 
The  wild  mushrooms  of  the  same  species  are  considered  superior  in  point  of  flavour  to 
those  raised  in  the  garden ;  but  the  latter  are  safer  on  account  of  the  risk  of  gathering 
improper  sorts.  Catsup,  or  catchup,  is  made  from  mushrooms  by  mixing  salt  and  spices 
with  their  juice.    The  young,  when  globular,  called  buttons,  are  best  for  pickling. 

2559.  A.  pratensis  is  a  much  esteemed  species,  known  by  the  name  of  champignon! 
the  best  grow  in  parks  and  dry  pastures,  where  the  turf  has  not*  been  ploughed  up  for 
many  years ;  they  have  a  finer  flavour  than  the  garden  mushroom ;  the  gills  are  crean^ 
coloured.  These  are  much  employed  for  catchup  and  in  stews ;  but  it  is  said  that  they 
are  apt  to  be  hard  and  leathery,  in  which  state  they  are  indigestible,  and  they  are  so 
like  some  poisonous  kinds  that  they  should  be  gathered  with  caution. 

Besides  these,  however,  there  are  several  edible  mushrooms  in  this  country ;  and 
in  particular  districts,  where  the  inhabitants  are  well  acquainted  with  them,  they  are 
used ;  but,  as  we  have  before  stated  that  there  are  many  which  are  poisonous,  we 
would  advise  those  who  are  not  very  conversant  with  their  oharaotera  to  abstain  fhxn 
gathering  them. 

Mushrooms  vary  much  in  size :  some  are  only  an  inch  or  two  in  diameter,  othen 
have  been  known  to  measure  eight  or  ten  inches  across.  Dr.  Withering  mentions  a 
species  on  the  seacoast  of  Cornwall  which  has  the  cap  eighteen  inchea  in  diameter,  and 
the  stem  as  thick  as  a  man*s  wrist ;  and  one  was  gathered  in  a  hot-bed  in  Birmingham 
that  weighed  fourteen  pounds. 
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The  manner  of  pn^iagating  the  fangos  tribe  is  remarkable  and  pecoliar,  and  the  prop- 
erties of  some  of  those  which  are  found  in  other  parts  of  the  world  are  extraordinary. 
Besides  those  which  are  powerful  poisons,  some  are  medicinal ;  and  one  a|iecies  in  the 
northeast  part  of  Asia  is  employed  to  produce  intoxication. 

All  mushrooms  require  to  be  very  well  cooked,  particulariy  those  which  are  large. 


CHAPTER  IX. 

DBscaiPTioif  or  thk  rauiTs  ussn  ai  rooo  in  bbitazn. 

Sect.  I.— oxitkeal  obskbtationb. 

2660.  The  most  agreeable,  if  not  the  most  useful,  species  of  Tegetable  food  consists 
of  fruits.  The  hardy  fruits,  or  such  as  grow  without  the  aid  of  artificial  heat,  are  Talu- 
able  as  food,  independently  of  their  employment  in  the  dessert ;  and  some  of  these,  aa 
the  apple  and  the  gooseberry,  dec.,  are  easily  within  the  reach  of  the  humbler  classes. 

2661.  The  most  important  of  our  fruits  wert  originaUy  th€  produce  of  warm  courUneB,  and 
have,  by  the  art  of  cultivation,  been  gradually  acclimated  to  temperate  regions.  Those 
enlightened  nations  of  antiquity,  the  Greeks  and  Romans,  introduced  into  Italy  many 
fruits  from  countries  which  they  subdued,  and  it  was  their  constant  practice  to  extend 
these  adTantages  to  their  conquests.  In  this  manner  the  fig,  the  orange,  the  peach, 
fdum,  cherry,  apple,  and  pear,  almonds,  olives,  and  a  great  variety  of  others,  mostly  na- 
tives of  Asia,  have  been  spread  over  Europe ;  and  thus  war,  productive  of  so  many 
eTils,  has,  in  the  early  stages  of  society,  contributed  to  diffuse  the  arts  of  civilization. 
Before  the  invasion  of  the  Romans,  Britain  probably  possessed  no  other  than  the  wild 
fruits  of  Northern  Europe,  the  crab,  the  sloe,  the  hazelnut,  and  the  acorn.  Much  was 
due  to  the  Anglo-Saxon  monks,  who,  in  their  time,  were  probably  the  only  gardeners, 
and  who  bestowed  much  care  in  the  cultivation  and  improvement  of  some  of  our  best 
fruits ;  their  vineyards  and  orchards  were  in  great  perfection  from  the  twelfth  to  the 
fifteenth  centniy. 

2662.  The  Crusades,  uigust  as  they  were,  contributed  to  the  improvement  of  European 
society ;  and  the  monastic  gardens  owed  some  of  their  choicest  fruits  to  the  ecclesias- 
tics who  had  accompanied  the  expeditions  to  the  Holy  Land.  In  the  same  manner,  the 
Spaniards  introduced  the  European  vegetables  and  fruits  into  America,  as  the  English 
missionaries  are  now  doing  in  the  islands  of  the  Paci^c,  and  in  Africa. 

2663.  The  discovery  of  the  New  World,  and  the  extension  of  commerce  in  the  reign  of 
Queen  Elizabeth,  added  considerably  to  the  number  of  our  fruits  and  vegetables ;  and 
this  princess  herself  set  an  example  as  a  horticulturist.  Under  the  Stuart  family,  gar- 
dening was  greatly  improved ;  and  in  each  succeeding  reign  it  made  a  steady  progress. 

2664.  At  present  every  part  of  the  globe  is  examined  by  our  botanists,  and  constant 
additions  are  being  made  to  our  knowledge  of  the  vegetable  kingdom.  The  modem 
improvements  in  science,  and  the  art  of  gai^ning,  have  enabled  us  to  add  to  our  list  nu- 
merous tropical  plants,  some  of  which,  though  at  their  first  introduction  they  were  kept 
entirely  in  stoves,  are  now  planted  out,  and  can  bear  the  rigour  of  our  ordinary  winters ; 
from  which  it  may  reasonably  be  expected  that  they  may  be  so  far  acclimated  here  as 
to  ripen  in  the  open  air.  Already  we  find  pineapples  and  melons,  formerly  so  rare, 
now  by  no  means  uncommon  in  Covent  Garden  market,  and  sold  at  very  moderate  prices. 

2666.  On  this  suhjut  Sir  Joseph  Banks  has  observed :  "  It  does  not  require  the  gift  of 
prophecy  to  foretell  that  ere  long  the  aker  and  the  avocado  pear  of  the  West  Indies,  the 
flat  peach,  the  mandarin  orange,  and  the  litchi  of  China,  the  mango,  the  mangostan,  and 
the  durion  of  the  East  Indies,  and  possibly  other  valuable  tropical  fruits,  will  be  frequent 
at  the  tables  of  opulent  persons ;  and  some  of  them,  perhaps  in  less  than  half  a  century, 
be  offered  for  sale  every  market-day  in  Covent  Garden.*' 

2666.  The  extended  introduction  of  inter-tropical  fruits  begins  much  to  interest  the  ad- 
mirers of  these  natural  productions,  and  trials  may  be  made  without  much  additional 
expense  in  our  hot-houses,  now  fitted  up  in  such  perfection.  The  banana,  or  pbmtain, 
has  been  fruited  in  Britain  nearly  forty  years  ago,  and  frequently  since.  When  the  hot- 
house is  lofty  enough,  it  is  a  magnificent  plant,  and  makes  an  appearance  even  surpass- 
ing what  it  exhibits  in  its  native  country,  where  its  ample  leaves  are  often  torn  in  pieces 
by  the  winds.  The  mango  has  been  also  fruited,  both  in  France  and  England  ;  and  if 
some  of  the  best  varieties  were  imported  with  care  from  Jamaica;  there  is  little  doubt 
that,  with  proper  cultivation,  they  might  be  had  on  the  table  as  easily  as  the  pineapple. 

But  the  orange  trade  displays  in  a  singular  manner  the  advantages  whichwe  derive 
from  the  present  commercial  system.  Though  these  are  fruits  of  climates  much  warm- 
er than  ours,  yet  we  obtain  them  at  a  price  little  higher  than  that  of  our  domestic  fruits. 
Nor  should  we  forget^  while  on  this  subject,  that  some  of  our  wild  fruits,  as  the  berries, 
perhaps  deserve  to  be  made  the  subject  of  experiment  how  far  they  may  be  capable  of 
improvement,  and  whether  it  may  not  be  judioioua  to  attempt  their  melioration. 

2667.  Chreat  advantage  has  been  derived  of  late  to  the  cultivation  of  fruits  in  general  by 
the  establishment  of  horticultural  societicst  particularly  the  London  and  Caledonian,  tho 
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**  Transactions"  of  which  contain  much  valuable  infonooation  on  this  interesting  subject : 
great  pains  have  been  bestowed  to  select  and  disseminate  the  best  ▼arieties. 

2568.  iHt/ruiU  wkieh  vfe  propote  to  describe  we  shall  divide,  with  Mr.  Loudon,  into, 
1.  Kernel  fruUst  or  pome* :  those  having  the  seeds  enclosed  in  membranous  cells,  in- 

clading  the  apple,  pear,  quince,  and  medlar.    These  are  also  called  fleshy  fruits. 
8.  Stone  fruUs :  having  the  seeds  enclosed  in  hard  nuts  covered  with  flesh,  or  a  sarco- 

carp,  as  the  peach,  nectarine,  almond,  apricot,  plum,  cherry,  and  olive. 

3.  Pulpy  fruits:  having  the  seeds  lying  among  the  pulp,  as  the  pineapple,  grape,  melon^ 
cucumber,  fig,  and  tamarind. 

4.  The  orange  tribe :  this  contains  a  Well-known  group,  the  sweet  orange,  the  bitter 
orange,  lemon,  citron,  and  shaddock. 

5.  Berries :  a  smaller  kind  of  pulpy  fruits,  as  the  gooseberry,  current,  raspberry,  straw- 
berry, mulberry,  elderberry,  barberry,  whortleberry,  cranberry,  blaeber^,  blackberry, 
dewberry,  juniper  beny,  and  service  berry. 

6.  Exotic  firiuts :  occasionally  imported,  or  but  little  known  in  England,  as  the  pomegran- 
ate, plantain,  banana,  mango,  mangostan,  aker,  bread-fruit,  durion,  guava,  litchi, 
jujube,  juvia,  alligator,  or  avocado  pear,  anchovy  pear,  custard  apple,  and  pepaw. 
S669.  No  class  ofsuhstanus  emploffed  as  food  varies  more  in  their  dietetic  quaiities  than 

fruits,  which,  though  extremely  salubrious  when  used  judiciously,  are  frequently  injuri- 
ous, particularly  to  the  invalid.  It  is  essential,  in  order  to  have  a  just  view  of  this  subject, 
to  discriminate  accurately  between  diflferent  species,  the  state  of  ripeness,  the  time 
and  oiromnstanoos  under  which  fruit  is  eaten,  as  well  as  the  constitution  of  the  consu- 
mer. There  >ara  three  modes  in  which  fruits  may  be  used  as  food :  in  a  crude  state, 
dried,  or  prepared  by  the  art  of  cookery.  A  very  great  change  takes  place  as  they 
advance  towards  maturity  from  the  unripe  state.  In  the  latter,  in  general,  acids  and 
astrin^nt  matter  abound,  which  is  often  converted  into  sugar  when  they  ripen ;  hence 
the  injurious  properties  of  many  unripe  fruits  which  are  perfectly  wholesome  when  ripe. 
Similar  dianges  m  their  constituent  principles  frequently  take  place  during  the  operation 
of  cooking ;  as,  for  instance,  a  portion  of  the  acid  of  apples  becomes  sugar ;  and,  in 
general,  numerous  fruits,  very  indigestible  in  their  raw  state,  when  boiled,  roasted,  or 
stewed,  form  excellent  food.  The  acid  of  unripe  fruits  is  usually  objectionable,  but  that 
of  fruits  in  their  ripe  state  is  often  cooling  and  salutary,  when  sufficiently  diluted.  Those 
which,  when  ripe,  have  about  an  equal  mixture  of  acid  and  sugar,  as  the  strawberry, 
raspberry,  grape,  and  orange,  are  particularly  agreeable  and  wholesome  in  the  warm 
part  of  the  year,  when  they  are  in  the  most  peifect  condition.  Of  our  natural  fruits, 
the  cherry  and  the  nut  tribe  are  the  least  wholesome. 

2570.  The  drying  of  some  fruits,  as  raisins,  not  only  enables  the  inhabitants  of  cold 
countries,  through  the  medium  of  commerce,  to  enjoy  a  Species  of  food  which  their 
climate  has  not  permitted  them  to  cultivate,  but,  by  this  process,  the  watery  and  acid 
juices  being  in  a  great  measure  dissipated,  they  become  less  disposed  to  ferment  in  the 
stomach,  and  are,  in  general,  safer  than  in  a  crude  state. 

2571.  With  respect  to  the  ehenueal  analysis  of  fruits,  the  small  progress  that  has  been 
made  in  the  very  difficult  branch  of  vegetable  chemistry  precludes  the  possibility  of  giv- 
ing the  composition  of  all  of  them,  very  few  having  been  subjected  to  rigid  investigation. 
Many  of  them  contain  peculiar  principles,  and,  in  general,  their  composition  is  compli- 
cated. The  usual  principles  in  fruits  are  water,  sugar,  bitartrate  of  potash  and  of  lime, 
malic  acid,  acetic  acid,  citrio  acid,  binoxalate  of  potash,  vegetable  mucilage  or  extract- 
ive matter,  tannin,  the  principle  of  flavour,  and  the  colouring  principle.  The  sugar  of 
fruits  is  generally  of  the  uncrystallizable  kinds.  The  acids  are  chiefly  the  malic,  acetic, 
and  citric.  In  a  few  these  are  found  free,  but  are  most  frequently  combined  with  lime 
or  potash.  Malic  acid  is  found  in  apples,  currents,  gooseberries,  strawberries,  raspber- 
ries, elderberries,  and  plums.    Several  acids  are  frequently  found  in  one  fruit. 

SbcT.  II. — ^KBBNEL   FRUITS. 

2572.  These,  ealUd  also  pomes,  from  the  Latin  word  signifying  apple,  have  a  pulp 
rather  firm,  so  as  to  be  termed  fleshy  by  botanists,  and  they  have  their  seeds  not  loose 
in  the  pulp,  nor  enclosed  in  a  hard  shell,  but  contained  in  cells  formed  of  tough  mem- 
branes. 

SuBBBCT.  l.^AppU  (Pyrus  Mains,  Linn.). 

2573.  No  fruit  in>  Britain  is  so  abundant,  and  so  generally  useful,  as  the  apple,  and  none  * 
can  be  brought  to  such  high  perfection  with  so  little  trouble.  It  is  employed  at  the 
dessert,  in  the  kitchen,  and  fornnaking  cider.  It  is  important  from  its  haidiness  and 
excellent  flavour ;  and  it  has  this  striking  advantage  over  all  our  other  fruits,  that  it 
remains  longest  in  season,  and  may  be  preserved  with  ease  through  the  winter ;  where- 
as our  stone  fruits  can  only  be  kept  in  their  natural  state  for  a  few  days,  and  require 
extraordinary  means  to  preserve  them. 

2674.  Homer  describes  the  apple  as  one  of  the  precious  fruits  of  his  time,  and  it  was  culti- 
vated and  highly  esteemed  among  the  Romans,  who  brought  it  from  the  East,  and  set  an 
extraordinary  price  upon  fine  beving  trees.    The  best  varieties  are  natives  of  Aaia»  and 

Ran 
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have  been  introduced  into  Europe  by  grafting  upon  others.  The  only  variety  iDdigenons 
to  Britain  is  the  austere  crab-apple  of  our  hedges ;  but  the  cultivated  kinds  were  intn>- 
duced  at  an  early  period.  During  the  Saxon  heptarchy,  Sonefsetsbire  and  Devonshire 
were  called  the  ap^le  country,  and  there  were  ku^  plantations  near  Glastonbury.  Soooe 
apple-trees  in  Herefordshire  now  existing  are  saML  to  be  a  thousand  years  old,  and  many 
varieties  were  undoubtedly  brought  over  by  the  Normans  in  the  time  of  William  the 
Conqueror.  The  varieties  of  the  apple  have  been  prodigiously  increased  in  this  oountry^ 
this  fruit  having  a  peculiar  tendency  to  change  by  circumstances  connected  with  its  cul- 
tivation. Parkinson,  in  1629,  enumerates  fifty-seven  sorts.  Evelyn,  about  thirty  jrean 
afterward,  states  that  ^  it  was  through  the  plain  industiy  of  one  Harris,  a  fruiterer  to 
Henry  VIII.,  that  the  fields  and  environs  of  about  thirty  towns  in  Kent  only  were  plant- 
ed with  fruit  from  Flanders,  to  the  universal  benefit  and  general  improvement  of  the 
county.'*  Hartlet,  in  1650,  speaks  df  "one  who  had  200  sorts  of  apples,"  and  "verily 
believes  there  are  nearly  600  sorts  in  this  island.*'  Since  that  time  there  has  been  m 
continual  accession  of  sorts  received  from  the  Continent,  as  well  as  numerous  varieties 
raised  from  seeds.  The  last  catalogue  of  ft-uits,  published  by  the  Horticultural  Society 
of  London  in  1831,  enumerates  1400  sorts  of  apples,  and  those  which  have  been  acquired 
since  that  time  would  extend  the  list  to  1500.  Of  no  other  fruits  are  there  so  many  ex- 
cellent varieties  in  general  cultivation,  suited  to  almost  every  soil  which  our  island  aflTords. 
Some  sorts  are  ripe  in  the  beginning  of  July ;  others  ripen  much  later :  those  whidi 
ripen  latest  are  the  best. 

2676.  Aptdt-irees  toiU  not  grow  in  tropical  emmiriest  but,  like  the  oak,  extend  from  the 
tropics  to  the  latitude  of  60^,  and  are  not  to  be  found  in  Lapland.  The  apple  is,  there- 
fore, the  growth  of  temperate  and  rather  cold  climates  only. 

It  has  been  supposed,  and  the  opinion  was  supported  by  Mr.  Knight,  that  many  of  the 
oldest  varieties  of  apples  known  to  our  ancestors  are  worn  out,  and  others  are  now  in  a 
state  of  debility ;  thus  the  celebrated  golden  pippin,  which  was  formeriy  the  common 
cider  apple  of  the  Hereford  orchards,  is  now  preserved  with  difficulty  in  our  gardens. 
This  pptnion,  however,  has  been  controverted. 

Apptes  are  divided  into  those  which,  from  sweetness,  are  fit  for  eating,  called  tatingy 
or  UbU  applu;  those  which  are  proper  for  pies,  tarts,  du:.,  termed  kUeken  or  baking^  ap- 
ples ;  and  those  for  making  cider,  or  eider  apples.  The  best  baking  apples  are  the  Col- 
viUes,  for  early  use ;  the  rennets  and  pearmains,  for  autumn ;  the  russets,  and  Padley's 
pippins,  for  winter  and  spring.  For  dessert  apples,  Margarets,  for  esrly  use ;  Pomeroy, 
summer  pearmain,  and  Kentish  oodlin,  for  Rummer  use;  golden,  Dowton,  and  other 
pippins,  especially  the  ribstone,  with  the  nonpareil,  and  other  small  russets,  for  autumn, 
winter,  and  spring.    Some  apples  are  not  eatable  until  kept  some  time. 

2676.  All  apples  contain  sugar,  malic  acid,  or  the  acid  of  apples,  mneOage  or  gum, 
woody  fibre,  and  water,  together  with  some  aroma,  on  which  their  peculiar  flavour  de- 
pends ;  and  their  dififerent  qualities  may  be  traced  to  the  difiTerent  proportions  of  their 
principles.  The  hard,  acid  kinds  are  unwholesome  if  eaten  raw ;  but  by  the  process  of 
cooking,  a  great  deal  of  this  acid  is  decompoeed,  and  converted  into  sugar.  The  sweet 
and  mellow  kinds  form  a  valuable  addition  to  the  dessert,  and  they  are  employed  in  the 
composition  of  numnalades,  jellies,  dec. ;  and  from  the  juice  is  prepared  a  drink  useful  in 
fevers.  A  great  part  of  the  acid  juice  of  the  apple  is  converted  into  sugar  as  the  fruit 
ripens,  and  even  after  it  is  gathereid,  by  a  natural  process  termed  maturation,  an  account 
of  which  is  given  in  the  article  "  Preservation  of  Fruit.**  On  the  contrary,  when  apples 
decay,  the  sugar  is  changed  into  a  bitter  principle,  and  the  mucilage  becomes  moukly  and 
ofiTensive. 

As  in  apples  more  than  half  consists  of  water,  and  as  the  rest  of  the  ingredients  are 
not  of  the  most  nutritive  kind,  this  fruit  cannot  rank  high  as  food ;  it  is  chiefly  useftd  as 
an  agreeable  acid-sweet  summer  fruit.  When  cooked  it  is  considered  as  slightly  kuca- 
tive,  and  therefore  a  useful  adjunct  to  other  food:  this  is  probably  the  origin  of  apple 
sauce,  so  common  with  pork,  ducks,  and  goose.  The  raw  fruit  is  not  advisable  for  dys- 
peptic persons.  Old  cheese  has  a  remarkable  effect  in  meliorating  them  when  eaten ; 
probably  from  the  volatile  alkali  or  ammonia  of  the  cheese  neutralizing  their  acid. 

Sdbbbct.  2. — Pear  {Pynu  Conununitf  Linn.). 

2677.  The  pear,  like  the  apple,  is  indigenous  to  this  country ;  but  the  wild  pear  is  a 
very  austere  fruit.  The  best  varieties  were  brought  from  the  East  by  the  Romans, 
who  cultivated  them  with  care,  and  probably  introduced  some  of  their  best  sorts  into 
this  island,  to  which  othera  were  added  by  the  inhabitants  of  monasteries.  The  Dutch 
and  Flemings,  as  weU  as  the  French,  have  excelled  in  the  cultivation  of  the  pear,  and 
most  of  the  late  varieties  introduoed  by  the  Horticultural  Society  are  from  France  and 
Flanders. 

The  pear  is  a  hardy  tree,  and  a  longer  liver  even  than  the  apple ;  in  a  dry  soil  it  ex- 
ists for  centuries.  It  will  grow  in  almost  any  soil,  and  flourishes  perfectly  in  our  hedges. 

2678.  Eating  peara  were  formerly  divided  into  two  sorts,  viz.,  prmd  peara,  which 
would  not  keep,  and  woodens,  so  called  from  their  property  of  keeping.    Pears,  how- 
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ereVf  haT«  been  wonderfally  improYed  as  a  table  fruit  within  the  laet  twenty  or  thirty 
years,  tl^ough  French  and  Flemish  botanists  and  horticulturists,  by  whose  experiments 
our  own  gafdeners  have  largely  profited.  The  best  sorts  are  delicious,  and  are  prefer- 
red to  the  apple  at  the  dessert.  They  should  have  a  rich  aromatic  flavour,  and  be 
either  of  tlie  melting  kind  {hterri,  batter  pears),  or  be  firm  and  crisp,  like  the  winter  ber- 
gamots. 

2579.  Above  150  varieties  of  pears  are  enumeraied  in  late  catalogues,  all  differing  from 
each  other  in  their  qualities,  time  of  ripening,  &c.  For  summer  pears,  some  of  the 
best  are  the  Muscadelle,  Windsor,  Jargonelle,  Bonchr^tein,  du;.  For  winter,  the  St. 
Germain,  Wilding,  Rousselet,  Bergamot,  dec.  For  the  kitchen,  the  Swan*9  Egg,  Span- 
ish red  wooden,  black  Worcester,  dec.  Perhaps  one  of  the  most  delicious  sorts  in  Eu- 
rope is  that  known  throughout  the  north  of 'Spain  as  the  Pera  de  Manttga,  or  "  Butter 
Pear,"  and  some  of  a  very  superior  kind  are  grown  in  Guernsey  and  Jersey.  The  spe- 
cies grown  in  the  neighbourhood  of  Ouimarsns,  in  the  north  of  Portugal,  is  equally  cel- 
ebrated. 

2580.  Though  perfectly  wholesome  xeken  ripe,  the  pear  is  not  so  when  green ;  but  in  this 
state  it  is  fit  for  stewing.  Tbe  best  kitchen  pears  for  baking  are  rather  austere  than 
sweet :  cooking  converts  part  of  the  acid  into  sugar.  They  may  be  preserved  in  the 
same  way  as  apples ;  but  they  are  also  pared  and  dried  in  an  oven,  by  which  means  they 
will  keep  for  years :  this  mode  is  much  practised  in  France. 

This  fruit  is  likewise  much  employed  for  making  perry,  and  the  most  austere  varieties^ 
unfit  for  eating,  are  best  for  this  purpose.  A  mixture  of  the  wild  pear  with  the  cultiva- 
ted sort  is  thought  to  make  peculiarly  fine  liquor. 

2581.  We  do  not  find  any  good  analysis  of  the  pear,  but  it  is  evidently  not  very  differ- 
ent in  its  composition  from  the  apple,  in  some  varieties  containing  more  sugar. 

SuBitcT.  Z.-^Quince  (Pyrus  Cidonia,  Linn.). 

2682.  This  tree  is  classed  by  botanists  with  the  apple  and  pear,  and  the  latter  are 
generally  grafted  on  quince  stocks,  proving  their  consanguinity.  It  is  a  native  of  Aus- 
tria, and  grows  wild  on  the  banks  of  the  Danube.  It  is  said  to  have  been  introduced 
here  from  the  Isle  of  Gandfa,  and  grows  easily  in  our  hedges,  but  is  not  much  used,  the 
fruit,  in  its  raw  state,  having  a  peculiar  disagreeable  smell  and  an  austere  taste.  It 
is  sometimes  employed  to  give  a  flavour  to  apf>le8  in  pies  and  tarts,  and  is  occasionally 
made  into  a  marmalade,  which  is  much  used  in  the  south  of  France,  where  the  quince 
is  extensively  cultivated.  The  juice,  as  a  medicine,  is  cooling,  astringent,  and  sto- 
machic. 

SuBSBCT.  4. — Medlar  {MespUus  Gcrmamea,  Linn./. 

2583.  This  fruit,  a  native  of  the  south  of  Europe,  but  long  naturalized,  somewhat  re- 
sembles a  small  apple,  and  has  a  good  deal  of  flavour,  but  which  is  seldom  developed, 
even  in  its  ripe  state,  on  the  tree.  It  is  gathered  and  laid  by  till  it  begins  to  change  or 
grow  rotten,  when  only  it  is  fit  to  be  eaten. 

SbOT.  III.-^8T0NB  fbuits. 

2584.  Stone  fruits  are  such  as  ha»e  their  seeds  enclosed  in  a  hard  nut  or  shell,  and  this  cos- 
tred  by  a  fleshy  pulp.  Those  which  are  known  among  us  belong  to  the  natural  order  of 
amygdaU<t,  and  consist  of  the  peach,  nectarine,  apricot,  plum,  and  cherry.  All  these 
contain  certain  principles  in  their  kernels,  from  which  Prussic  acid  is  developed  by  the 
action  of  water,  though  this  acid  does  not  exist  in  them  ready  formed.  Some  species  of 
this  tribe  in  other  countries  are  highly  poisonous :  the  Gerasus  capricida  kills  the  goats 
of  Nepal  which  happen  to  eat  them ;  and  the  Gerasus  Virginia  of  North  America  is 
known  to  be  dangerous.  Notwithstanding,  however,  this  poisonous  principle  in  the  ker* 
nels,  the  pulp  of  our  fruits  of  this  kind  are  perfectly  harmless. 

Subsxct.  1. — Peach  and  Nutarine  {Amygdalus  Persica,  Linn.). 

2586.  These,  which  are  among  the  most  delicious  of  our  fruits,  are  considered  as  va- 
rieties of  the  same  species  produced  by  cultivation.  The  latter  is  characterized  by  a 
rery  delicate  down,  while  the  former  is  smooth  ;  but  as  a  proof  of  their  identity  as  to 
species,  trees  have  bom  peaches  in  one  part  and  nectarines  m  another ;  and  even  a  sin- 
gle fruit  has  had  down  on  one  side,  and  the  other  smooth.  The  trees  are  almost  exactly 
alike,  as  well  as  the  blossoms. 

2586.  Pliny  states  that  the  peach  was  originally  brought  from  Persia,  where  it  grows 
naturally,  from  which  the  name  of  Persica  was  bestowed  upon  it  by  the  Romans ;  and 
some  modem  botanists  apply  this  as  tbe  generic  name,  separating  them  from  the  Amyg- 
dalus, or  almond,  to  which  Linnaeus  had  united  them. 

.  2587.  Although  they  are  not  tropical,  they  require  a  great  deal  of  warmth  to  bring 
them  to  perfection ;  hence  they  seldom  ripen  in  this  country  in  ordinary  seasons  with- 
out the  use  of  walls  or  glass ;  consequently,  they  bear  a  high  price. 

2588.  In  a  good  peach,  the  flesh  is  firm,  the  skin  thin,  of  a  deep  bright  colour  next 
the  sun,  and  of  a  yellowish  green  next  to  the  wall :  tbe  pulp  is  yellowish,  full  of  highly 
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flavoared  juice,  the  fleshy  part  thick,  and  the  stone  smaH.  Too  much  down  is  a  sign 
of  inferior  quality.  This  fruit  is  much  used  at  the  dessert,  and  makes  a  delicious  pre- 
serve. 

2589.  Both  the  peach  and  the  nectarine  are  separated  into,  I,  the  free-stone,  or  meitimg 
peaches,  those  in  which  the  pulp  or  flesh  separates  easily  from  the  stone ;  and,  3,  the 
cling'Stmu  varieties,  in  which  the  flesh  clings  or  adheres  to  the  stone  ;  the  first  are  gen- 
eraUy  the  best  flavoured.  There  are  above  two  hundred  varieties  enumerated  in  the 
catalogue  of  the  Horticultural  Society. 

SSOO.  PeaclftM  are  often  coltirated  in  Urge  qnantities.  At  Montreail,  avil]a|pe  nenr  Peru,  elnuet  th«  wiiala 
popuUtion  ii  employed  in  the  growing  of  peeches,  which  hns  innintnined  the  inhebitanU  for  agee ;  and  the 
eoneeqaenoe  is,  that  they  laiee  better  peachea  there  than  in  any  other  parta  of  Fraaoe.  The  beat  in  Eoiopa 
are  Italian.    In  Maxylaad  and  Virginia,  peachea  grow  nearly  wild  in  estanaive  plantationa  or  orchaxda  reaem- 


bling  forest*,  but  the  frait  is  of  Uttle  value  for  the  table,  being  employed  only  in  fattening  hogs,  and  for  tb« 
diatulation  of  peach  brandy.  On  the  east  side  of  the  Andes,  peachea  grow  wild  amoag  the  coniAelds,  and  m 
the  moontains,  and  are  dned  as  an  article  of  food. 

3691.  The  young  leaves  of  the  peach  are  sometimes  used  in  cookery  from  their  agree- 
able flavour ;  and  a  liqueur  resembling  the  fine  noyeau  of  Martinique  may  be  made  by 
steeping  them  in  brandy  sweetened  with  sugar  and  fined  with  mUk :  gin  may  also  be 
flavoured  in  a  similjir  manner.    The  kernels  of  the  fruit  have  the  same  flavour. 

2593.  The  nectarine  is  said  to  hate  received  its  name  from  nectar,  the  particular  drink 
of  the  gods.  Though  it  is  considered  as  the  same  species  as  the  peach,  it  is  not  known 
which  of  the  varieties  came  from  the  other :  the  nectarine  is  by  some  considered  as  the 
superior  fruit. 

SoBSBCT.  3. — Almond  {AmygdaXus). 

3593.  The  almonirtree  is  a  natite  of  warmer  climates  than  Britain,  and  is  indigenoae 
to  the  northern  parts  of  Africa  and  Asia ;  but  it  is  now  commonly  cultivated  in  Italy, 
Spain,  and  the  south  of  France.  It  is  not  usually  grown  in  Britain,  and  the  fruit  seldom 
ripens  in  this  country ;  it  is  much  admired  for  the  beauty  of  its  blossoms.  It  strongly 
resembles  the  peach  tree  in  the  form  of  its  leaves  and  blossoms,  and  is  included  in  the 
same  genus  by  botanists ;  but  the  fruit,  instead  o(  presenting  a  delicious  pulp  like  the 
peach,  shrivels  up  as  it  ripens,  and  becomes  only  a  tough  coriaceous  covering  to  the 
stone  enclosing  the  eatable  kernel,  whish  is  surrounded  by  a  thin  bitter  skin.  It  flow- 
ers early  in  the  spring,  and  produces  fruit  in  August. 

3594.  There  are  iioo  sorts  of  almonds,  svoeet  and  bitter,  but  they  are  considered  to  be 
only  varieties  of  the  species ;  and  though  the  qualities  of  the  kernels  are  very  difieren^ 
they  are  not  distinguishable  by  their  appearance. 

2695.  The  sweet  almond  {A.  communis,  Linn.)  is  much  used  at  the  dessert  and  in  con- 
fectionery. The  Valentia  almond  is  sweet,  large,  and  flat>pointed  at  one  extremity, 
and  compressed  in  the  middle.  The  Italian  almonds  are  not  so  sweet,  smaller,  and  less 
depressed  in  the  middle.  The  Syrian  or  Jordan  almonds  come  from  Malaga,  and  are 
the  best  sweet  almonds  brought  to  Enffland.  They  are  longer,  flatter,  less  pointed  at 
one  end,  and  less  round  at  the  other,  and  have  a  paler  cuticle  than  those  just  mentioned. 
Almonds  are  not  considered  to  be  very  digestible.  The  brown  skin  easUy  comes  ofl^by 
pressing  with  the  fingers  when  they  are  put  into  boiling  water :  they  are  then  dried  tiU 
they  are  brittle,  and  the  interior  part  being  white,  they  are  then  said  to  be  blanched. 
This  skin,  or  peHicle,  sometimes  disagrees  with  the  stomach,  and,  on  that  account,  al- 
monds, when  brought  on  the  table  as  dessert,  ought  to  be  blanched. 

2696.  When  analyzed,  91  parts  of  sweet  almonds  are  found  to  consist  of  54  parts  of 
fixed  oil,  3  of  gum,  34  vegetable  albumen,  6  saccharine  matter,  4  woody  fibre,  3  of  wa- 
ter, and  a  trace  of  acetic  acid. 

2597.  The  bitter  almond  {A.  amarus,  Linn.)  has,  like  the  sweet,  no  smell  when  entire ; 
but  when  bruised  in  a  mortar  it  has  the  odour  of  the  peach-blossom,  and  the  taste  is  the 
pleasant  one  of  the  peach  kernel,  a  property  which  occasions  its  use  in  flavouring  many 
preparations. 

2598.  Though  bitter  almonds  do  not  contain  frussic  acid  ready  formed,  they  contain  two 
principles,  aroygdalin  and  emulsin,  which,  when  acting  on  each  other  by  means  of  wa- 
ter during  distillation,  produce  prussic  acid  and  a  volatile  oil,  both  violent  poisons ;  and 
when  bitter  almonds  are  chewed,  the  moisture  of  the  mouth  and  the  emulsin  of  the 
seeds  eflTect  the  decomposition  of  the  amygdalin,  and  the  consequent  formation  of  prus- 
sic acid  and  volatile  oil.  Though  the  proportion  of  these  poisons  in  a  few  of  the  al- 
monds does  not  prove  fatal,  yet,  when  almonds  have  been  eaten  in  large  quantities,  se- 
rious, and  even  fatal  consecjuences,  have  been  the  result. 

3599.  The  volatile  oil  of  bitter  almonds  is  sold  in  some  shops'  under  the  name  of  essence 
of  bitter  almonds ;  and  this  is  a  most  potent  poison,  being  in  general  four  times  as  pow- 
erful as  the  prussic  acid  kept  in  chemist's  shops.  A  single  drop  of  it  will  kill  a  cat  in  a 
few  minutes.  This  preparation  is  sold  to  dealers  in  cordials,  to  make  what  they  call 
*'  genuine  noyeau,"  and  it  is  used  by  some  confectioners  to  flavour  their  preparations ; 
but  it  is  evident  that  so  dangerous  a  substance  should  not  be  trusted  in  the  hands  of 
persons  not  thoroughly  acquainted  with  its  deleterious  eflects.  See  "  Prussic  Acid,** 
Book  YII.,  Chap.  VII.,  Sect.  16. 
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2800.  Almonds  contain  a  large  proportion  of  fixed  oiU  Which  is  obtained  by  expression  ; 
this  is  mild  and  wholesome,  and  is  much  used  in  medicine  as  a  pure  oil  When  almonds 
and  water,  with  a  little  sugar,  are  triturated  together  in  a  mortar,  a  white  liquor  results, 
which  is  considered  to  be  very  nearly  similar  to  animal  milk,  and  is  called  milk  of  al- 
monds ;  it  is  curdled  by  acids.  Oream  even  separates  from  this  milk,  which  may  be 
converted  into  a  species  of  butter.  Several  substances  not  mixible  of  themselves  with 
water  may,  by  trituration  with  ahnonds,  be  mixed  with  it,  and  thus  fitted  for  medicinal 
use ;  such  mixtures  are  called  emulsions.  Almond  oil  is  used  for  making  fine  soap ; 
and  the  almond  cake,  ailer  pressing  out  the  oil,  is  employed  as  a  cosmetic. 

Both  sweet  and  bitter  {Umonds  contain  the  bland  fixed  oil  obtained  by  expression,  but 
it  is  chiefly  procured  from  bitter  almonds,  which,  after  being  blanched,  are  submitted  to 
great  pressure  between  two  hot  iron  plates ;  the  matter  which  remains,  or  the  almond 
cake,  is  the  source  of  the  prussic  acid,  which  is  obtained  by  a  subsequent  process. 
When  the  cake  is  moistened  with  boiling  water,  the  odour  of  the  volatile  oil,  and  of 
prussic  acid,  is  immediately  perceived. 

860 1.  The  importation  of  almonds  into  England  amounts  annually  to  about  six  hundred 
tons,  of  which  about  ninety-five  are  Jordan,  the  rest  chiefly  from  Barbary  and  Spain. 
Bitter  almonds  come  chiefly  from  Magadore. 

SuBSBCT.  8. — Apricot  {Prunus  ArmemacOy  Linn.). 

2603.  The  genus  Prunus  includes  the  apricoff  plum^  and  sloe.  The  apricot  was  cultiva- 
ted by  the  Ilomans^  and  is  stated  by  Pliny  to  have  been  brought  from  Armenia,  where 
it  is  found  abundantly  on  the  slopes  of  the  mountains.  Vast  quantities  grow  in  the 
oases  of  Africa,  and  are  carried  in  a  dried  state  to  Egypt.  It  is  the  opinion  of  Mr. 
Royle,  author  of  the  "  Botany  of  the  Himalaya,*'  that  the  Cabul  Mountains  are  the 
source  of  the  apricot,  as  well  as  many  others  of  our  fruit-trees.  He  states  that  the 
apricot  grows  wild  at  present  in  the  hiUs  between  the  Ganges  and  Jumna,  as  well  as  in 
Cashmere,  together  with  the  peach,  nectarine,  walnut,  almond,  plum,  cherry,  and  also 
the  apple,  pear,  quince,  and  pomegranate.  It  is  also  planted  very  abundantly  round  the 
villages,  the  fruit  being  eaten  both  fresh  and  dried,  while  a  fine  oil  is  expressed  from  the 
kernels.    It  is  likewise  plentiful  in  China  and  Japan. 

2603.  In  the  climate  of  England  it  is  of  less  importance  than  many  other  fruits ;  its 
blossoms,  in  early  seasons,  are  very  subject  to  the  effect  of  spring  frosts,  which  renders 
its  crops  precarious.  It  is,  however,  much  cultivated,  and  is  used  at  the  dessert,  though 
inferior  to  the  peach.  The  young  fruit  makes  an  excellent  tart  and  preserve  or  jam, 
which  is  the  use  to  which  the  apricot  is  best  suited,  possessing  a  moderate  degree  of 
acidity  with  a  rich  saccharine  quality.  The  apricots  produced  upon  standards,  which 
are  the  best,  do  not  appear  north  of  Ipswich,  and  several  of  the  sorts  known  in  the  south 
of  Europe  are  too  tender  for  England.  It  was  first  brought  to  this  country  by  the  gar- 
dener of  Henry  VIII. 

Subs  COT.  4. — Plum  {Prunus  Domestical  Linn.). 

2604.  The  wild  sloe  is  considered  by  Mr.  Knight  as  the  parent  of  the  plum^  but  the  accli- 
mated kinds  come  from  the  East.  The  cultivation  of  this  fruit  was  probably  attended 
to  very  early  in  England,  as  Gerard  informs  us  that  in  1597  he  had  in  his  garden  in 
Holborn  three  score  sorts. 

2605.  The  damson,  or  Damascene  plum,  takes  its  name  from  Damascus,  where  it 
grows  in  great  quantities,  and  from  whence  it  was  brought  into  Italy  about  1 14  years  B.C. 
The  Orleans  plum  is  from  France.  The  green  gage  is  called  after  the  Gage  family,  who 
first  brought  it  to  England  from  the  monastery  of  the  Chartreuse,  at  Paris,  where  it 
still  bears  the  name  of  Reine  Claude.  The  fiut^muii  bonum  is  our  largest  plum,  and 
greatly  esteemed  for  preserves  and  culinary  purposes.  The  best  sorts  of  plums  are 
agreeable  at  the  dessert,  and,  when  perfectly  ripe,  are  wholesome ;  but  some  are  too 
astringent.  They  lose  much  of  thehr  bad  qualities  by  baking ;  and  are  extensively  used, 
from  their  cheapness,  in  tarts  and  preserves,  but  they  are  not  a  very  wholesome  fruit, 
and  should  be  eaten  in  moderation. 

Dried  plums  are  called  prunes,  of  which  several,  kinds  are  met  with  in  the  shops,  and 
used  at  the  dessert :  the  Brignolle  plums,  brought  from  BrignoUe,  in  Provence,  which  ia 
of  a  reddish-yellow  colour,  and  has  a  grateful,  sweet  sub- acid  taste ;  the  common  French 
prune,  and  the  Damascene  plum.  (Xhers  come  from  the  banka  of  the  Rhine,  by  way  of 
Holland,  and  others,  again,  are  brought  from  Portugal.  The  common  medicinal  prune 
comes  chiefly  from  Bonleaux. 

2606.  The  sloe  is  a  shrub  common  in  our  hedgerows,  and  belongs  to  the  natural  order 
Amygdalee.  The  fruit  is  about  the  sixe  of  a  large  pea,  of  a  black  colour,  and  covered 
with  a  bloom  of  a  bright  blue ;  it  is  one  of  the  few  indigenous  to  our  island.  The  juice 
is  extremely  sharp  and  astringent,  and  was  formerly  employed  as  a  medicine,  where  an 
astringent  was  necessary ;  it  is  employed  in  the  manufacture  of  a  red  wine  made  to  imi- 
tate port,  and  also  for  adulteration.  The  leaves  have  been  employed  to  sophisticate  tea. 
The  fruit,  when  ripe,  makes  a  good  preserve. 

2607.  The  Hrd  cherry  {Prunus  Padus^  Linn.)  la  a  fruit  little  known,  and  nauseous  to 


Sdi»ct.  fi. — Cktrrf  {Ctratat  Daraana,  Linn.)' 
96M.  It  is  ■  quettion  whether  thii  beiuliflil  ftuit  b«  indioenonB  in  Britain.  It  is  gta- 
erally  Mated  that  the  cherry  woa  brought  to  Italy  by  the  Roman  general  LucdIIdb  fttHn 
a  town  in  Asia  called  Ceraaus,  and  that  we  owe  it  to  the  Romana.  This  may  be  tme 
oraome  Tarietiea,  hot  Ihe  cherry  appears  to  he  a  native  of  moat  temperate  coantrie*  of 
the  northern  bemiaphere,  and  a  amall  hlack  wild  cherry  ia  foand  in  Herefonlshire,  and 
eren  in  the  mountains  of  Scotland ;  this,  when  cultiiated  in  Aberdeenshire,  whei«  it  ia 
known  by  the  nnnie  of  Otarv,  is  a  delicions  fruit.  At  aome  of  the  raina  of  oar  abbeya 
and  barania)  castles  there  are  still  enisling  snnie  of  these  bhuk  cheny'lreea  (hat  haTo 
attained  the  height  of  sLily  or  eighty  feet,  and  which  now  produce  vaat  qnantitiea  of 
(niit.  All  agree  that  the  cherry  has  been  a  faTourite  fruit  in  England,  and  in  general 
culliiation  exer  aioce  the  time  o(  Henry  VIII.,  when  it  was  planted  in  Kent,  where 
cherry  orcharda  were  formerly  very  extensive,  and  are  atiU  celebraled  :  but  this  fruit 
was  probably  introduced  here  at  a  much  earlier  period,  for  it  ia  aacertained  that  in  Ibe 
filleeuth  century  it  was  hawked  about  the  streets  of  London  in  the  aame  manner  aa  at 

9609.  AioKt  Itee  hanired  varittiei  of  ckariet  are  eiamtraiei,  «ome  of  which  ire  in  aea- 
aon,  from  the  Kentish  and  May  duke  al  the  beginning  of  aatumn,  to  Ihe  yellow  Spanish 
and  Morillo  late  in  the  winter.  When  perfectly  ripe  they  are  refreshing,  and  are  excel- 
lent for  piea  and  larts.  A  leint  u  madefrata  the  juice  resembhng  red  Conatanlia.  A 
jnrif  ii  alio  iutiUti  on  the  Continent  m>m  Ihe  pulp  fermented,  called  JCb-jcAnuHr. 
The  liquor  called  ekerry  hraiiiif  is  made  by  putting  the  best  black  varieiiea  into  brandy. 
JVnycaii  ia  a  liquor  fiaroured  by  tbe  kernels  of  the  variety  Caatat  oavieai^it;  and  m 
large  black  cherry  is  employed  in  the  raitfia  of  Orenoble.  The  aiaratduMi  of  Zaia  ia 
madB  from  a  paniculai  speciea  cultivated  in  Datmatia. 

3610.  Tke  cherry  u,  by  lomc  lolajdtU,  iaciadrd  tn  Ike  tame  gettat  at  lit  plant  {Pranat), 
and,  like  all  this  class  of  stooe  fruits,  contairia  in  its  leaves  and  kernels  some  of  the  prin- 
clplea  which  are  the  aoorce  of  the  agreeable  flavour  resembling  that  of  the  peach-bkis- 
aoin.  Thepoisonoui  liquid  called  AiurtJtHMria  made  by  distilling  the  leaves  of  the  Airrf 
eherry;  thoae  of  the  Lauro-cn-ani,  or  cherry-laurel,  aa  well  aa  aome  other  cheny  leaves, 
afford  a  aimilar  liquid,  although  the  fruits  are  not  poiaoDOus. 

SnasBCT.  6. — Otin  (Oka  Europaa,  Linn.)- 

£611.  The  olive-tree  is  iolereating  from  hislorical  recollectiona.     It  wsa  tbe  leaf  of 

this  tree,  broogbl  into  Uie  ark  by  the  dove,  that  gave  the  first  evidence  of  tbe  water*  of 

the  deluge  having  abated,  since  which  time  it  has  been  employed  aa  an  emblem  of  peace. 

The  olive  was  sacred  to  Minerva ;  it  ftequenlly  appears  in  Grecian  eculptnre,  and  a 

wreath  made  of  the  leaves  was  a  reward  bestowed  in  the  games  of  Athens,     The  mert- 

tion  in  Scripture  of  the  Mount  of  Olivea  near  to  Jerusalem  proves  it  to  hare  been  a  !•- 

Tourite  tree  in  Palestine;  and  it  ia  an  interesting  fact  IbatwildoLvesatLlleitat  upontlw 

apot.    The  olive  is  indigenous  in  Syria,  Greece,  and  the  nortii  of  Africa  ;  and  the  bean- 

tifnl  plain  of  Albans  seems  almost  covered  with  them. 

381S.  T)ie  adtaaiei  olat  {fig.  51S)  was  introduced  into  Italy  by  the  Romans :  it  now 

-'    —  grows  there  in  great  abundance,  as  likewise  in  Spain  and 

the  south  of  France,  hut  the  fruit  will  not  ripen  in  countries 

fhrther  to  the  north.    It  will  grow  in  England,  but  tboagli 

an  evergreen  in  warmer  climates,  with  ns  it  loses  its 

leaves  in  winter,  and  the  fruit  doe*  not  ripen  in  the  open 

a      3913.  Tke/raii  ia  smooth  and  oval,  about  three  qoartera 

'    of  an  inch  in  length,  and  half  an  inch  in  diameter,  beii^ 

about  the  size  of  a  small  plum.     When  ripe  it  ia  of  a  de«p 

violet  colour,  whitish  and  fleshy  within  ;  it  is  rather  bitter, 

and  to  many  nauseous,  but  has  its  pulp  replete  with  a  Mand 

oil,  and  with  an  oblong,  pointed,  rough  nut  in  the  interior. 

In  Greece,  and  also  in  Portugal,  the  Iruit  is  eaten  in  its  rqM 

state,  hat  its  taste  is  not  agreeable.     They  are  prepared  n)T 

food  in  two  ways  :  one  is  simply  to  cut  and  soak  them  in  salt  snd  wster,  adding  a  few 

herba  to  give  them  a  flavour ;  the  other  is  to  dry  them  in  the  sun,  whereby  they  becomo 

black  ;  they  are  then  put  into  jars,  with  oil,  salt,  and  pepper,  or  other  sjHces,  adding 

also  s  few  herbs.     When  eaten,  Ihej  are  invariably  flavoured  with  oil  sad  a  little  riiw- 

KThe  Italian  shepherd  often  takes  nothing  to  the  field  with  him  but  a  little  br«ad,  a 
k  of  wine,  and  a  horn  of  olives;  indeed,  bread  and  olives  form  a  nutritive  diet. 
Fashion  has  done  much  in  this  country  to  introduce  and  create  an  acquired  taste  tn 
green  pickled  olives  at  the  dessert.    They  are  chiefly  taken  with  ■  view  to  remove  tb* 
taste  of  the  viands  from  the  mouth,  previonsly  to  etOoying  the  flavour  of  wine. 


FEUIT8  USBD  AB  fOO0  IK  BRITAIH.  608 

Three  kinds  of  olives  ooine  to  London,  Italian,  French,  and  Spanisli.  The  fonner  are 
the  beat,  and  are  from  Lucca ;  the  French  are  from  Provence,  and  are  also  excellent ; 
the  Spanish  are  larger,  but  more  bitter. 

8614.  Olioes  are  piekUd  in  thefoUowing  nuumert  being  gathered  before  they  are  ripe, 
they  are  suffered  to  steep  in  water  for  some  days,  and  afterward  are  put  into  a  lye  of 
water  and  barilla,  with  the  ashes  of  olive  stones  calcined,  or  with  lime ;  and  after  re- 
maining there  a  sufficient  time,  are  bottled  or  barrdled  with  salt  and  water.  They  are 
thought  to  promote  digestion  and  give  appetite. 

S615.  But  oHveM  tare  eh^fiy  cuUiv$ted  for  the  oUiehich  ihey  produeet  and  which,  in  the 
countries  where  they  grow,  forms  as  necessary  an  article  m  the  culinary  art  as  butter 
with  us.  Olive  oil,  called  also  »aUd  oU,  is  also  largely  used  in  Britain  for  the  more  del- 
icate parts  of  our  cookery,  instead  of  butter,  and  is  a  useful  addition  to  salads,  prevent- 
ing them  from  running  into  fermentation  and  producing  flatulency.  When  the  fruit  is 
ripe,  it  is  put  into  a  bag  of  rushes,  and  the  oil  is  forced  out  by  ^ntle  pressure.  The  first 
affords  the  virgin  or  test  oil ;  a  second  quality  is  procured  by  a  pressure  sufficient  to 
break  the  kernels.  After  the  oil  has  been  drawn,  it  depositee  mucilage,  and,  when  suf- 
ficiently clear,  it  is  put  into  clean  flasks,  as  we  receive  it.  The  greatest  part  of  our  best 
oil  comes  from  Italy,  and  is  known  by  the  name  of  Florence,  Lucca,  and  Gallipoli  oil. 
Some  is  also  brought  from  Spain  and  the  Grecian  islands.  When  quite  fresh  and  pure, 
it  has  very  little  taste  or  smdl,  and  is  quite  transparent,  having  only  a  pale  greenish  tint. 
It  is  sometimes  adulterated  with  poppy  ofl. 

SbCT.  IV. OSANOX  TBIBB. 

2616.  To  the  orange  tribe  or  genus  (Ctinu)  belong  the  noeei  orange,  the  Seville,  or 
biUer  orange,  the  lemon,  the  citron,  the  lime,  and  the  shaddock.  They  are  all  remarkable 
for  containing  much  citric  add  in  their  juice,  and  a  very  odoriferous  and  inflammable, 
acrid,  essential  oil  in  their  outer  rind.  Besides  these  principles,  they  also  coatain  the 
malic  acid,  and  more  or  less  of  the  saccharine  and  bitter  principles.  In  the  orange  the 
sugir  is  prevalent,  but  in  the  Seville  orange  the  bitter  principle  prevails. 

The  acid  varieties  are  much  used  in  medicine,  and  in  the  manufacture  of  cooling 
drinks ;  the  sweet  varieties  are  esteemed  for  the  dessert,  and  the  bitter  as  stomachics, 
llie  rind  affords  the  essential  oil  of  lemon  and  bergamot ;  and  from  the  flowers  a  fra- 
grant aromatic  water  is  distilled.  The  unripe,  or  abortive  fruits,  called  Cura^oa  oranges, 
are  used  to  flavour  the  delicious  liqueur  called  Curagoa.  They  are  natives  of  the  wanner 
parts  of  Asia,  though  they  have  been  long  introduced  into  the  West  Indies,  the  tropical 
parts  of  America,  the  At^ttc  isles,  and  the  wanner  p^ts  of  Europe. 

SuBSBCT.  1. — Svteet  Orange  {Citrut  Aurantium), 

8617.  This  very  useful  and  agreeable  fruit  gives  us  a  striking  instance  of  the  advan- 
tages of  commerce.  Although  the  production  only  of  countries  much  warmer  than  our 
own,  we  enjoy  it  nearly  at  the  price  of  our  ordinary  fruits ;  and  this  is  the  more  impor* 
tant,  since  it  is  perhape  the  most  refreshing  and  healthy  of  all  fruits  of  warm  countries. 
It  is  calculated  that  about  27,000,000  oranges  are  annually  imported  into  England,  and 
they  are  brought  without  any  preparation  forther  than  wrapping  each  separately  in  paper, 
and  packing  them  in  boxes. 

Most  of  the  oranges  and  lemons  intended  for  exportation  are  gathered  before  they  are 
quite  ripe,  for  if  they  were  mature,  they  woidd  spoil  in  the  carnage.  The  gathering  of 
them  for  the  British  market  usually  occupies  from  the  beginning  of  October  to  the  end 
of  December.  They  are  not  ripe  till  the  spring.  Though  the  name  of  China  is  at- 
tached to  it,  it  is  doubtful  whether  it  wa^  originally  a  Chinese  fruit ;  and  it  has  been 
supposed  by  some  classical  commentators  that  the  golden  apples  of  the  Hesperides  were 
the  orange. 

8618.  The  best  come  from  St.  Miehad's,  in  the  Azores,  where  they  were  introduced  by 
the  Portuguese ;  but  very  good  ones  are  brought  from  Portugal,  Spain,  and  Malta :  some 
also  grow  in  the  south  of  France  and  Italy,  but  they  are  inferior. 

The  orange-tree  may  be  mentioned  as  an  instance  of  extraordinary  fecundity :  a  sin- 
^e  tree  at  St.  Michaers  has  been  known  to  bear  in  a  season- 20,000  oranges  fit  for  pack- 
mg,  exclusive  of  those  damaged  and  wasted,  amounting  to  at  least  one  third  more.  The 
delightful  perfume  of  an  orange-grove  is  such  as  to  scent  the  air  for  miles^  and  'the  tree 
gives  a  succession  of  flowen  during  the  whole  summer. 

Magnificent  conservatories  have  been  erected  for  them  in  countries  where  they  do 
not  bear  the  cold  of  winter.  The  firet  orange-trees  were  brought  to  England  by  Sir 
Walter  Raleigh.  At  Hampton  Court  there  are  some  said  to  be  300  yeare  old ;  these, 
and  also  some  at  Windsor,  are  kept  in  ffreen-houses  during  the  winter,  and  are  wheeled 
into  the  open  air  about  the  middle  of  June,  when  the  peHiime  of  their  flowers  is  deli- 
eious.  In  point  of  age,  these  are  far  surpassed  by  those  at  Cordova,  in  Spain,  the  seat  of 
ancient  Moorish  grandeur :  some  trees  there  are  said  to  be  six  or  seven  hundrejl  yeara 
old.  In  Devonshire  and  in  other  parts  of  Enghind  they  have  produced  fine  frait  when 
trained  against  walls  and  sheltered  with  mats.    At  Mr.  Pugh's  villa,  at  Rouen,  there  ia 


604  ON  FOOD. 

a  collection  of  a  bandred  orange-trees  in  boxes  abore  seventeen  feet  higfa,  and  serenil 
centuries  old ;  in  winter  thej  are  kept  under  coyer.  In  1823  these  produced  1400  lbs. 
of  blossoms,  wbich  sell,  on  an  average  of  years,  at  ta.  Ad.  per  poond,  for  the  purpose  of 
making  orange-Hower  water. 

2619.  The  agreeeMe  aub-^eid  of  the  arangt  renders  it  one  of  the  most  agreeable,  cool- 
ing, and  wholesome  of  fruits ;  and  the  essential  oil  in  the  rind  is  serviceable  to  the  cook 
in  giving  flavour  to  many  dishes. 

2620.  Tkt  varieties  of  the  orange  are  numerous ;  but  the  roost  important,  as  enumerated 
by  Professor  Burnett,  are,  1,  the  common  sweet  orange ;  2,  the  China ;  3,  the  Majorca ; 
4,  the  Nice ;  5,  the  Genoa ;  6,  the  thick-rinded  Portugal ;  7,  the  tea-frnited ;  8,  the 
double-flowered  ;  9,  the  ribbed  ;  10,  Malta,  or  blood-juiced  ;  1 1»  the  St.  Micbaers ;  and, 
12,  the  Oporto,  or  pipless  pot  oranges. 

S6S].  It  U  obtervei  im  ike  lAbtwry  of  Entertaining  KnowMge :  "  The  eztnordioarf  oananiBptiaii  of  a  mo- 
dnction  which  ia  broaght  h«ra  from  mj  distant  placet  ia  a  natarml  oonaeqaeooe  of  oeruia  qaabtiee  whira  fit 
the  orange,  ia  areoiarluide  degree,  for  being  the  unireraal  fruit  of  oommeroe.  If  we  would  have  foreign  figs 
and  rrapes,  they  moat  be  dried,  for  the  andriml  grapes,  which  we  bring  even  from  the  short  distance  of  Povtogall, 
are  flat  and  vapid ;  the  tamarind  ia  a  liquid  preaerre  ;  the  gnava  must  be  made  into  a  jeUy;  the  mango  des- 
tined for  oa  requires  to  be  pulled  before  it  ia  ripe,  and  ia  pickled ;  the  date  rauat  be  dried  ;  and  the  ooooaaiit 
becomea,  when  here,  oooaolidated  Mid  indigteetible.  With  regard  to  the  oran^,  man  may  have  it  Cheah  in 
every  region  of  the  worid,  and  at  almost  everr  aeaaon  of  the  year.  The  aromatic  oil  and  the  rind  preserre  it 
from  the  effecta  both  of  heat  and  cold  ;  and  the  acridity  of  the  former  renders  it  proof  agaiiui  the  attads  of 
insects.  It  is  true  that  orangea  rot,  like  other  fntita ;  bat  that  does  not  happen  for  a  long  time,  if  the  rind  is 
uninjured  and  they  are  kept  tram  moisture,  and  eo  rentilated  as  not  to  ferment." 

SuBBBCT.  3. — Seville  Orange  {Citrua  Vulgaris), 

2633.  This  variety,  called  also  the  bitter  orange,  is  of  the  same  species  as  the  sweet 
orange,  and  grows  in  great  abundance  on  the  iMnks  of  the  Guadalquivir  in  Andalusia, 
from  which  Siey  are  chiefly  obtained.  In  that  part  of  Spain  there  are  veiy  extensive 
orchards  of  these  oranges,  which  form  the  chief  wealth  of  the  monasteries.  The  p«]lp 
of  the  bitter  orange  is  not  eaten  raw ;  in  the  yellow  rind,  separated  from  the  white, 
spongy  substance  iratnediately  below  it,  there  is  contained  an  essential  oil,  which  is  an 
agreeable  warm  aromatic,  much  superior  for  many  purposes  to  that  of  the  common 
orange.  The  best.marmalade  and  the  richest  wine  are  made  from  this  orange,  and  it  is 
from  the  flowers  of  this  that  the  best  orange-flower  water  is  distilled.  They  are  also 
preserved  whole  as  a  sweetmeat. 

SuBSBCT.  3. — Lemon  {Citrus  XAmonum). 

3633.  The  lemon  or  citron  tribe  are  natives  of  Asia,  and  appear  to  have  been  well  ^ 

known  to  the  Romans :  they  are  mentioned  by  Virgil  and  Pliny,  but  only  as  foreign 
fruit,  and  as  antidotes  against  poison.  It  does  not  appear  that  they  cultivated  them. 
The  citron  is  found  wild  in  that  part  of  India  which  is  beyond  the  Ganges  ;  also  in  As- 
syria and  Persia,  and  was  brought  into  Europe  by  the  Arabians.  It  is  now  abundant  in 
the  south  of  France,  Italy,  Spam,  and  the  West  Indies. 

The  lemon  is  hardier  than  the  orange.  In  some  parts  of  Devonshire  lemon-trees  are 
trained  to  the  walls,  and  require  no  more  than  a  covering  of  straw  or  mats  during  the 
winter.  Earl  Paulet  presented  some  of  these  lemons  to  George  III.  upward  of  fifty 
years  ago,  which  grew  in  the  garden  of  his  sister,  Lady  Bridget  Buttord.  They  were 
first  cultivated  in  this  country  in  the  reign  of  James  I.,  and  are  now  not  uncommon  in 
our  green-houses. 

2634.  The  fruit  in  common  use,  however,  is  imported  from  Spain,  Portugal,  and  the 
Azores,  packed  in  paper,  in  the  same  manner  as  oranges.  The  Spanish  are  the  most 
esteemed  ;  those  of  St.  Helena  are  extremely  fine,  growing  larger  and  milder  than  the 
others.  This  fruit  is  not  an  article  of  mere  luxury,  hut  is  almost  an  essential  for  culi- 
nary and  many  other  purposes.  The  juice  consists  chiefly  of  the  citric  addt  which,  be-  , 
sides  its  agreeable  flavour,  is  particularly  cooling  and  grateful.  But  the  discovery  of  ^ 
its  antiscorbutic  influence  gives  it  a  still  higher  value. 

3625.  The  scurvy,  formerly  so  fatal  in  ships  making  long  voyages,  is  now  almost  whoUjf 
unknoum  in  them :  a  result  that  is,  in  a  great  measure,  to  be  attributed  to  the  regular 
allowance  of  Umon  juice  served  out  to  the  men.  The  juice  may  be  preserved  in  bottles 
for  a  considerable  time  by  covering  it  with  a  thin  stratum  of  oil ;  thus  secured,  great 
quantities  of  it  are  exported  from  Italy  and  Turkey  to  various  parts  of  the  world ;  it  is 
also  frequently  administered  as  a  medicine,,  and  is  extensively  employed  in  the  manu- 
facture of  punch.  The  citric  acid  is  also  prepared  in  a  pure  state,  and  cryatallized,  by 
which  means  it  can  be  preserved  in  any  climate,  and  for  any  length  of  time ;  but  it  is 
found  that  the  crystallized  acid  is  inferior  to  the  recent  juice.  Shrub  is  made  of  lemon 
juice,  sugar,  and  rum. 

3626.  The  oiuward  rind  or  peel  of  the  lemon  cqntains  a  highly  odoriferous  essential  oil, 
and  on  that  account  it  is  a  valuable  and  agreeable  stomachic,  and  is  used  for  flavouring 
a  variety  of  dishes  ;  it  is  warm,  aromatic,  and  slightly  bitter :  it  is  also  made  into  an 
exoel^ient  sweetmeat  when  cleared  of  the  pulp  and  preserved  by  sugar,  well  known  by 
the  name  of  candied  lemon  peel.  A  liqueur  is  made  by  the  inhabitants  of  Barbadoes  from 
lemon  peel,  in  a  manner  peculiar  to  themselves,  called  Eau  de  Barbade, 
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ScMBCFT.  4, — CUrm  (CiJnu  Mtdka,  Linn.).  fig-  St*- 

SAS7.  This  fhiit  (_fig.  S13)  belong  to  tbe  same  species  aa  the 
lemon,  being  conaidnred  only  u  a  variel;,  tbe  disiinction  be- 
tween them  not  boiof  Tcrj  great.  It  is  larger  and  less  tnocu- 
lent,  but  more  acid ;  witta  a  little  artificial  heat  the  citron  comes 
to  aa  great  perfection  in  England  aa  in  Spain  and  Italy.  The 
fruit  ia  cbloDg,  and  about  five  or  ail  inches  in  length.  The  tree 
ia  tbomy.  The  jaicB  rorma  an  excellent  lemonade  with  sugar 
and  water.  Its  usea  in  punch,  negas,  and  in  medicine,  are  'weH 
known.  The  rind  ia  rery  thiclc,  and,  when  candied  with  augar, 
forma  an  excellent  aweetmeal.  There  arc  aereral  varieties  cul- 
tivated ia  England,  one  of  which  ia  termed  the /orMidoi /mil. 

SuaaicT.  5. — Shaddock  (  Citnu  Deamuna), 

3B38,  This  ia  also  a  variety  of  the  aame  apeciea  aa  the  lemon  and  orange.  It  is  mnoh 
larger  tban  tbese,  the  fruit  being  from  three  to  six  inches  in  diaoieter.  Though  a  na- 
tive of  China,  it  is  cultivated  largely  in  the  West  Indies,  where  it  was  first  carried  by 
Captain  Shaddock,  In  its  native  coanlry  it  ia  a  aweet  Ihiit,  vrith  little  acidity ;  but  io 
the  West  Indies,  throngb  neglect  in  its  cultivation,  it  baa  de-  ^.  gu. 

generated  into  a  sour  fruit.  It  is  handsome,  and  contains 
abundance  ofjutce,  which,  dihited,  ia  used  as  a  beverage,  and 
in  making  punch.  Though  less  agreeable  in  its  Savonr  than 
tbe  orange,  it  keeps  fresh  and  good  longer  at  sea :  hence  it  is 
TBlnable. 

SnsacT.  6.— Ltw  (,Citm  Aada,  Rax.). 

SflS9.  This  IJt^.  Gt4)  is  also  a  variety  of  the  lemon,  bat 
much  smaller,  being  only  aboot  an  inch  or  an  inch  and  a  half 
in  diameter.  It  is  not  much  cultivated  in  Europe,  but,  being 
more  acid  and  cooling  than  the  lemon,  it  is  a  great  ^ourita 
in  the  Weal  Indies,  where  lime  puncb  is  more  esteemed  than 
any  other.  The  greatest  part  of  our  citric  acid  is  prepared 
from  its  juice.     There  are  several  varieties. 

SacT.  V. — i-blpv  raurrs. 

3690.  These  have  their  seeds  lying  among  the  pulp,  and  are  not  enclosed  in  a  nut  or 
membrane  like  tbe  grape. 

SuBsscT.  I, — PituappU  {BnmKJia  Jiuuiu,  Lion.). 

3831.  It  is  the  gardener's  boast  that  this  deljcions  fratt  >■  prodoced  in  every  part  of 
Britain,  by  the  employment  of  artificial  heat,  in  greater  perfection,  both  aa  to  size  and 
flavour,  ifian  in  the  West  Indies,  where  the  climate  is  natural  to  them.  It  grows  wild 
in  vast  abnndance  in  many  parta  of  Africa  and  Soaih  America,  and  is  eutttvated  in  the 
holler  islands  of  the  West  Indies,  where  it  requires  but  little  attention  to  procure  this 
elegant  fruit  in  perfection  and  plenty.  In  Jamaica,  pineapples  have  become  so  proliflo 
thai  they  are  oAen  used  to  flavour  rum,  and  a  wine  is  made  fVom  the  farmenled  jnice 
of  the  sweeter  sorts  nearly  equal  to  malmsey, 

3S3S.  II  has  not  been  known  in  Europe  attove  two  hundred  yeare,  and  has  not  been 
cultivated  in  England  much  above  a  century.  It  is  stated  that  the  firat  ptna-apfdea 
raised  in  Europe  were  by  H,  la  Conr,  of  Leyiten,  about  the  middle  of  the  seventeenth 
century,  and  it  ia  aaid  to  have  been  firat  cultivated  in  England  by  Sir  Matthew  Deokm, 
of  Richmond.  In  Kenaington  Palace  there  is  a  pictnre  in  which  Chailea  ll._is  represent- 
ed aa  receiving  a  pineapple  from  his  gardener,  Rose,  who  is  presenting  it  on  his  hneea, 

W33.  At  ftefml,  meappUi  may  be  proatni  any  day  of  the  year  in  London  with  more 
certainty  than  in  their  native  countries,  and  of  late  their  price  has  been  very  much 
reduced.  It  derivea  its  name,  probably,  from  the  resemblance  which  tbe  Ibnn  of  the 
fjnit  bears  to  that  of  the  cone  of  the  pina.  This  frntt  is  fbmied  of  many  clustered 
tubercles,  supporting  crimson  flowers :  on  the  summit  stands  a  crown'  of  clustered 
leaves.  While  the  fruit  is  growing,  spines  shoot  out  on  all  afdes  -.  but  as  it  approaches 
matority,  these  become  dry  and  soft.  It  should  be  cut  a  little  belbre  it  ia  quite  ripe. 
and  kept  a  few  days.  The  largest  pineapple  ever  grown  in  this  kingdom  was  cut  lately 
from  the  hot-honseof  John  Edwards,  Esq..  of  Rheda,  Glamorganshire,  and  was  present- 
ed 10  the  king  at  Windsor.  It  weighed  M  lbs.  12  o».  avoirdupois,  was  13*  inches  high, 
exclusive  of  the  crown,  and  36  inches  in  circumference.  It  is  the  fint  of  dessert  fmtts, 
and  is,  likewise,  preserved  in  sugar,  and  made  into  marmalade.  The  malic  and  citric 
acids,  which  give  to  the  juices,  when  fully  ripe,  their  exquisite  flavoor.  are  abundant 
before  maturity ;  the  unripe  juice  is  said  even  to  have  causlic  properttea,  and  at  aH 
times  ia  so  powerful  aa  to  corrode  the  knives  with  which  the  fruit  is  cut.  In  England, 
after  the  orowa  has  been  twisted  off,  the  fruit  ia  cut  in  horizontal  slices ;  bat  in  the 
West  Indiea  it  is  cut  obliqnely,  in  the  direction  of  the  pips. 
Sas 
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SuBaxcT.  2.-^Grape  {VitU  Vimfer^  Lioa.). 

2634.  Next  to  the  pineapple,  grapes,  when  in  perfection,  have  always  been  oonsidar- 
ed  the  most  delicious  fruit  for  the  dessert. 

2636.  The  early  kutory  of  the  vine  is  inTolved  in  the  same  obscurity  as  that  of  most  of 
our  vegetable  productions.  Its  antiquity  is  unknown ;  but  from  the  Scriptures  we  learn 
that  its  cultivation  was  of  very  early  date.  Bacchus  was  imagined  to  have  taught  its 
use  in  making  wine,  and  was,  in  consequence,  elevated  to  the  rank  of  a  god.  Humboldt 
says  that  the  vine  now  cultivated  in  Europe  grows  wild  on  the  banks  of  the  Caspian 
Sea,  and  in  Armenia,  which  countries  and  Persia  are  probably  its  native  place.  From 
Asia  it  passed  into  Greece  and  Egypt,  and  thence  into  Italy  and  the  rest  of  BUirope. 
The  Romans  planted  it  on  the  banks  of  the  Rhine ;  and  France,  now  so  remarkable  for 
the  excellence  of  its  grapes,  possessed  none  in  the  time  of  Strabo.  It  appears  to  have 
been  brought  into  England  towards  the  close  of  the  Roman  power,  and  in  the  time  of 
the  Anglo-Saxons  it  was  cultivated  in  several  parts  of  England ;  afterward,  while  the 
monasteries  existed,  few  of  them  were  without  their  vineyard. 

It  is  a  curious  and  interesting  fact,  which  we  shall  enlarge  upon  in  our  account  of 
wines,  Uiat  in  ancient  times  large  quantities  of  wine  were  annually  made  in  Britain. 
This  has  been  supposed  by  some  to  indicate  a  change  in  our  climate,  an  opinion,  how- 
ever, which  is  not  sufficiently  supported. 

2636.  Tke  grape  vine  hae  a  Umited  range  ofUuitude,  extending  from  the  twenty-first  to 
the  fiftieth  degree  of  N.  latitude.  Some  varieties  of  it  are  found  wild  in  America,  par- 
ticularly on  the  banks  of  the  Ohio,  where  the  French  settlers  have  made  tolerable  wine 
from  it.  It  is  also  cultivated  in  the  same  situation  in  the  southern  hemisphere,  in 
South  America,  the  Cape  of  Good  Hope,  and  Australia. 

2637.  Abundance  of  grave*  riven  against  tealU  in  England  at  present,  but  the  beat  sorts 
are  raised  in  vineries  and  hot-houses ;  the  former  are  so  common  that  there  is  scarcely 
a  kitchen-garden  worth  notice  without  one ;  and,  with  the  improvements  of  modem 
gardening,  our  hot-honse  grapes  are  not  inferior  in  flavour  to  any  produced  in  any  part 
of  the.  world. 

2638.  The  luxnrianee  and  eize  of  M«  vine  in  warm  dimaies  is  so  great  that  it  would 
scarcely  be  cr^ited  here,  were  it  not  well  authenticated.  Strabo  relates  that  some 
bunches  of  grapes  in  Italy  were  a  yard  across.  Bunches  have  been  grown  in  Syria 
forty  pounds  in  weight,  but  these  are  of  a  distinct  species  of  grape.  In  England  the 
bunches  are  usually  from  two  to  seven  pounds,  but  they  have  been  known  to  reach 
nineteen  pounds. 

The  great  vine  at  Hampton  Court,  planted  in  1769,  of  the  variety  called  black  Ham- 
burgh, occupies  a  space  of  116  square  yards,  and  has  a  stem  thirteen  inches  in  cireum- 
ference ;  one  branch  is  1 14  feet  long ;  it  is  a  most  productive  bearer,  having  seldom 
fewer  than  2000  bunches  upon  it  every  season,  each  weighing  a  pound  on  an  average, 
or  in  all  nearly  a  ton.  Its  parent,  still  existing  in  Valentine  House  in  Essex,  planted 
in  1758,  is  still  larger,  and  nearly  as  productive. 

2639.  The  varieties  of  grapes  are  extremely  numerous :  vine-growers  enumerate  in  their 
catalogues  nearly  three  hundred,  of  which  between  fifty  and  sixty  are  cultivated  in 
Britain.  These  are  classed  according  to  the  form  and  colour  of  the  fruit,  and  are  thus 
stated  by  Professor  Burnett,  in  his  "  Outlines  of  Botany  :'*  1,  the  round  black,  or  purple 
grapes ;  the  grapes  from  which  port  wine  is  made  belong  to  these ;  2,  the  long  black 
ones,  to  which  belong  the  Hamburgh  grapes ;  3,  the  round  white,  or  green  grapes ;  4, 
the  long  white  and  green  ones ;  to  the  last  two  belong  those  brought  from  Portugal  and 
Spain,  packed  in  earthern  jars ;  5,  the  grapes  of  any  other  colours,  such  as  red,  roseate, 
blue,  grayish,  or  variegated  in  stripes. 

2640.  Of  the  round  black  grms^  the  most  esteemed  are  the  Damascus,  the  black 
Lisbon,  the  iVIuscat  or  purple  Uonstantia,  and  the  black  Morocco.  The  claret  grape  ia 
remarkable  for  its  juicy  pulp,  being  of  a  deep  purple  or  blood  c(»lour,  while  in  the  others 
the  dark  tint  is  confined  to  the  skin.  The  Ascalon,  or  black  Corinth,  when  dried,  con- 
stitutes the  currants  of  conmierce. 

2641.  Of  the  long  black  grapes^  the  best  are  Muscadel,  the  Burgundy,  the  purple  Han^ 
burgh,  the  black  raisin,  and  the  black  Palestine. 

2642.  Of  the  round  tohite  grapes^  the  amber  Muscadine,  the  malmsey  Muscadine,  the 
white  Muscsdine,  the  Pearl-drop,  and  the  white  Constantia  are  all  excellent.  The  white 
Corinth  or  Ascalon  is  often  without  pips,  and,  when  dried,  is  known  as  SuUana  raisins. 

2643.  Of  the  long  white  grapes,  the  white  Sokare,  the  white  Muscat,  the  MoriUon,  or 
genuine  Tokay,  the  white  raisin,  and  others  might  be  mentioned.  The  Verdelho,  from 
which  Madeira  is  made,  is  an  excellent  grape,  but  the  stones  should  be  rejected,  as  they 
are  said  to  be  deleterious  when  eaten. 

2644.  Of  the  fancy  grapes,  the  red  Muscat,  the  blue  Tokay,  the  striped  Aleppo,  and 
the  variegated  Chasselas,  are  all  worthy  of  cultivation.  > 

2645.  Switzer  informs  us  that  it  ia  to  Lord  Capel  and  Sir  William  Temple  we  owe 
that  collection  of  good  grapes  now  so  plentiTul  in  England.  The  latter  brought  over  the 
Chasselas  and  Frontignan,  Amboyna,  Burgundy,  black  Muscat,  and  grizxly  rrontignai^ 
and  distributed  them  among  the  nurserymen,  nobility,  and  gentry. 
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8646.  Crrafufor  the  desaert  should  be  of  a  fine  ilavoar,  thin-sldnoed,  sweet,  and  juicy. 
There  is  a  superior  richness  in  the  black,  blue,  and  red  Frontignans,  and  there  is  a  pecu- 
liar delicacy  in  the  flesh  of  the  white  sweet  water,  which  is  also  remarkably  thin-skinned, 
with  large  berries.  Grapes  of  the  green  and  black  sorts  are  imported  from  Portugal* 
and  likewise  from  Malaga,  and  other  parts  of  Spain,  packed  in  large  earthen  jars 
having  the  interstices  filled  up  with  chafiT,  and  the  lids  cemented  down.  They  arrive 
here  in  little  less  than  a  week  by  the  steam-packets.  This  method  of  preserving  grapes 
was  known  to  the  Romans,  and  is  described  by  Columella.  Grapes  are  also  brought 
from  Hamburgh  and  Frankenthal,  and  sold  at  one  shilling,  and  even  eight  pence  per 
pound :  arriving  in  less  than  twenty-four  hours  from  Holland,  they  have  all  the  plump- 
ness and  bloom  of  fresh-gathered  fruit. 

8647.  Uaed  as  food,  grapes  are  extremely  nutritive  in  general,  and  very  wholesome 
if  quite  ripe.  They  are  better  eaten  with  bread,  as  is  the  case  in  France,  where  they 
form  a  frequent  breakfast  for  the  working  classes.  Of  the  juice  of  unripe  grapes,  a 
pleasant  cooling  summer  beverage  is  made ;  but  the  fruit  should  not  be  eaten  in  that 
state.  The  chemical  composition  of  grape  juice  will  be  stated  when  treating  of  the 
mode  of  making  grape  wine. 

8648.  RautHM  are  grapes  that  have  been  allowed  to  shrivel  and  dry  partly  on  the  tree ; 
they  are  then  cut  off  and  dried  in  the  sun ;  hence  they  are  sometimes  called  tun  rowtiu, 
to  distinguish  them  from  others  dried  in  ovens.  They  are  also  called  ysr  rauinMi,  because 
they  come  to  us  in  jars.  By  drying  they  lose  about  two  thirds  of  their  weight,  and 
become  covered  with  a  saccharine  exudation.  Some  raisins  come  from  Spain,  Calabria, 
Smyrna,  dtc. .  The  Malaga  are  the  largest  and  most  hijghly  prized  for  the  table,  known 
here  generally  as  MiueaUlt  and  sell  for  double  the  price  of  any  other.  They  are  the 
produce  of  the  provinces  of  Valentia  and  Grenada.  Oa  the  hills  round  Malaga  there 
are  upward  of  7000  vineyards.  Tt^e  first  gathering  of  grapes  for  some  raisins  com- 
mences in  June ;  from  those  gathered  in  September,  JUre*  Seeco,  or  Mherry,  is  made, 
the  sack  of  Shakspeare ;  and  a  third,  in  October  and  November,  produces  the  wine 
known  on  the  Continent  as  Malaga^  and  in  England  as  numntain.  Common  rautiv  are 
made  from  various  kinds  of  grapes,  better  or  worse ;  they  have  a  slight  degree  of  acid- 
ity, which  renders  them  less  agreeable  than  the  best. 

2649.  Dried  currants,  so  much  used  in  Christmas  pies  and  puddings,  are  a  kind  of 
little  raisins,  or  dried  grapes,  that  grow  in,  and  are  brought  from,  the  Ionian  Islands. 
The  chief  place  ftt)m  which  they  were  formerly  imported  was  the  Morea,  or  the  Isthmus 
of  Corinth,  whence  the  name,  corinths,  converted  into  currants. 

2650.  The  island  of  Zante  is  the  chief  place  from  which  currants  are  now  brought ; 
some  are  from  Cephalonia  and  Ithaca.  When  they  are  collected  in  August  from  the 
vines,  which  grow  quite  low,  they  are  spread  out  and  dried  in  the  sun,  and  then  packed 
in  casks  quite  close  till  they  are  wanted.  They  get  thus  so  fixed  together  that  they  re- 
quire to  be  dug  out  with  an  iron  instrument.  See,  farther,  on  the  subject  of  grapes,  in 
Book  VIII.,  Chap.  IV.,  "  On  Wines." 

SuBiBCT.  3. — Melon  {Cueumia  Melor  Linn.). 

8651.  The  flesh  of  this  fruit  is  very  delicious,  being  succulent,  cool,  and  high-flavoured. 
With  us  it  is  used  only  at  the  dessert,  anid  is  generally  eaten  with  sugar,  ginger,  or  pep- 
per ;  but  m  France  it  is  likewise  served  up  at  dinner  as  a  sauce  for  boUed  meats.  .  It 
grows  wild  in  Tartary,  and  has  been  hitely  found  in  abundance  on  the  sandy  plains  of 
Icypoor.  It  was  brought  originally  from  Asia  by  the  Romans,  and  is  said  to  have  been 
common  in  England  in  the  time  Of  Edward  III.,  though  it  is  supposed  that  it  was  lost 
again,  as  well  as  the  cucumber,  during  the  wars  of  York  and  Lancaster. 

The  best  kind,  called  the  Caniaioitpe,  from  the  name  of  a  place  near  Rome  where  it 
was  first  cultivated  in  EuropCi  is  a  native  of  Armenia,  where  it  grows  so  plentifully  that 
a  horse  load  may  be  bought  for  a  crown. 

Melons  require  a  high  temperature  to  raise  them  in  perfection ;  and  though  no  coun- 
try has  a  greater  Tariety  of  then^  than  EIngland,  yet  thisy  have  a  high  price  in  our  mar- 
kets. In  France  they  are  grown  in  such  abundance  that  whole  villages  are  occupied 
exclusively  with  their  cultivation ;  and,  in  consequence  of  the  practice  which  the  people 
have,  their  culture  is  well  understood.  While  in  fYanoe  and  England  melons  are  grown 
as  articles  of  luxury,  in  some  parts  of  the  East  they  are  used  as  necessaries  S[  life. 
Niebuhr  informs  us  that  in  Africa  melons  are  planted  in  the  fields,  and  that  they  are  used 
by  all  ranks  of  Arabians  as  common  food. 

2652.  But  although  the  melon  is  a  very  delicious  fruit,  it  is  not  one  of  the  most  wholesome  ; 
and  the  coldness  of  its  nature  demands  that  it  should  be  accompanied  by  warm  and 
stimulating  condiments.  Large  melons  are  too  often  preferred  on  account  of  their 
showy  appearance ;  but  the  small  ones,  when  ripe,  are  often  the  most  highly  flavoured. 
There  are  many  varieties  of  this  fruit  of  several  degrees  of  excellence,  when  a  melon 
i&  perfectly  fine,  it  is  full  without  any  vacuity ;  this  is  known  by  knocking  upon  it ;  and 
«  hen  cot,  the  flesh  should  be  dry,  no  water  running  out,  only  a  little  dew,  which  should 
be  of  a  fine  reddish  colour. 
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9tt53.  TJu  watermeLm  reqairu  a  warm  climate  to  bring  it  to  perfection  in  the  open  air.  Ita  awaet  and 
aoocalent  fleab,  and  gratefaily  oool  jaioe,  rendor  it  paiticararljr  agreeable  in  those  oountiioa  vhera  it  grown 
abuadaatljr.  The  juice  is  sucked  out  1^  a  hole  made  in  the  rind.  In  Upper  Egypt,  whole  dieiricta  oa  tha 
banks  of  rirers  are  planted  with  watermeiuna ;  they  grow  in  sand.  The  Egyptiani  eat  them  in  auoh  abnn- 
dnaoe  that  they  would  teem  to  be  aininat  their  only  meat  and  dnnk,  and  they  form  their  moat  comnwo  medicine 
in  raaea  of  ardent  fever ;  bat  Haaaeiquiat  reoommenda  caution  in  their  uae,  '*  aa  they  chilled  hia  atomach 
like  ice."  The  fruit  often  gniwa  to  a  largo  aize  in  this  ci>aatry  ;  but  in  Senegal  one  haa  been  known  to  weigh 
aizty  ponnda.  In  aome  parte  of  India,  where  rain  docs  not  fall  for  fifteen  montba,  watermaliina  aometimea 
weigh  from  fifteen  to  aeventy  pounds.  I'hey  were  iutrodaced  into  England  with  the  common  melon,  but  are 
aeldom  cultiTated,  aa  the  juice,  though  useful  in  a  warm  climate,  is  inaipid.  One  kind  of  watermekB  in 
pickled  Uke  ghaikina,  aad  ia  much  uaed  by  the  French  emka  in  their  fricaaaeea  ;  it  ia  alao  aometinaa  baked  ia 
awaet  wina. 

Sdbsict.  4. — Cucumber  {Cuctunis  Saiivus,  Lino.). 

2654.  This  fruit  is  allied  to  the  melons  though  far  inferior  in  point  of  flaToior.  It  ap- 
pears to  ha?e  been  cultivated  at  a  very  early  period,  for  it  is  mentioned  in  the  Mosaic 
history  as  one  of  the  fruiu  which  the  Israelites  enjoyed  in  Egypt,  and  of  which  they  re- 
gretted the  loss.  We  are  informed  by  travellers  that  it,  together  with  other  fruits  of 
this  class,  still  forms  a  great  part  of  the  food  of  the  people  in  Egypt.  Bishop  Heber 
saw  them  raised  in  India  beyond  the  Ganges,  and  Burckbardt  observed  them  in  Pales- 
tine. Pliny  mentions  them  as  growing  in  great  quantities  in  Africa.  It  was  ^Yery 
great  favourite  among  the  Romans,  who  raised  them  by  artificial  heat,  and  they  were 
introduced  into  England  together  with  the  melon. 

S666.  Cucumbers  are  chi^fy  used  as  salad  with  meat  orjish,  and  young  ones  are  pickled 
under  the  name  of  gherkins.  They  are  cold,  and  more  difficult  of  digestion  than  most 
Tegetables  when  eaten  raw ;  and  they  are  generally  dressed  Mith  pepper,  vinegar,  and 
on,  chiel^  with  a  view  to  correct  tbeir  cold  qualities.  Cucumbers  are  now  much  less 
used  in  their  natural  state  than  formerly  among  wealthy  families ;  but  they  are  in  re- 
quest for  stews  and  made  dishes,  and  when  preserved  they  are  esteemed  one  of  the 
most  agreeaUe  sweetmeats.  They  are  excellent,  and  more  wholesome  when  stewed 
with  gravy.  The  expressed  juice  of  the  cucumber  is  employed  as  &  cosmetic,  giving  a 
pleasant  suppleness  to  the  skin,  and  it  enters  into  the  composition  of  several  Frenck 
pomades. 

SuBSBCT.  6. — Fig  {Ficus  Carica), 

2666.  The  Jig-tree  is  a  native  of  Asia,  and  was  known  to  the  Israelites,  aa  we  learn 
from  the  Scripiures.  The  fruit  appears  to  have  formed  a  principal  artiole  of  food  among 
the  inhabitants  of  ancient  Syria  and  Greece,  and  was  so  much  esteemed  for  its  nutritive 
qualities,  that  it  was  considered  as  an  emblem  of  fruitfulness.  Like  the  cerealia,  it  en- 
joys a  considerable  range  of  latitude. 

Dried  figs  and  barley-bread  are  a  general  food  among  the  lower  classes  of  Greece  in  the 
present  day.  In  the  nortbem  parts  of  France  there  are  many  fig  gardens ;  but  it  is  not 
generally  cultivated  in  England,  except  on  walls,  or  in  the  hot-house,  the  climate  being 
scarcely  warm  enough  to  admit  of  its  flourishing  as  a  standard  in  the  open  air ;  never- 
theless, it  will  ripen  its  fruit  in  some  open  situations  in  the  south  part  of  England. 
There  is  an  orchard  of  fig-trees  at  Tarring,  near  Worthing,  where  the  fruit  ripens  nearly 
as  well  as  in  Spain,  and  the  trees  are  exceedingly  productive.  There  are  also  some 
fig-trees  above  thirty  feet  high  in  the  gardens  at  Arundel  Castle.  Figs  grow,  likewise, 
in  some  other  places,  and  there  is  no  doubt  that  they  could  be  easily  raised  for  fruit  oa 
the  coast  of  Sussex,  if  sufficient  attention  were  paid  to  that  object.  It  is  generally  sup- 
posed that  the  fig  was  not  planted  in  England  before  the  reign  of  Henry  Vill.,  when  the 
arts  began  to  be  encouraged,  and  noblemen's  houses  first  put  on  the  air  of  Italian  mag- 
nificence. There  are  at  present  some  fig-trees  in  the  Episcopal  Gardens  at  Lambeth, 
said  to  have  been  planted  by  Cardinal  Pole ;  and  at  Oxford,  in  the  Botanic  Garden  of 
the  Regius  Professor  of  Hebrew,  there  is  a  fig-tree  which  was  brought  fivxn  the  East, 
and  planted  by  Dr.  Pococke  in  1648. 

2657.  The  fig  contains  a  large  portion  of  sugar,  without  acidity  or  oiliness,  and  is  of 
easier  digestion  than  any  other  of  the  sweet  fruits.    They  are  considered  to  be  laxative. 

2658.  The  best  dried  kinds  come  from  Turkey,  Italy,  Provence,  and  Spain.*  Smyrna 
is  a  great  mart ;  but  the  figs  of  the  Grecian  Archipelago  are  inferior  to  those  of  Europe. 
Figs  are  prepared  by  dipping  the  ripe  fruit  in  a  scalding  hot  lye  made  of  the  ashes  of  the 
fig-tree,  and  then  dried  in  the  sun,  or  in  ovens,  and  packed  very  close  in  chests.  In 
the  Canaries,  Portugal,  and  the  Grecian  islands  they  make  a  kind  of  brandy  from  them. 

In  medicine,  figs  are  employed  as  emollient  cataplasms  and  pectoral  decoctions 

SuBBBCT.  6. — Tamarind  {Tamarindus  Indiea). 

2659.  The  tamarind  is  the  fruit,  or,  rather,  pod  of  a  tree  which  is  a  natiye  of  the  East 
and  West  Indies,  and  thrives  also  in  Egypt,  Palestine,  and  Arabia.  In  the  countries 
where  it  is  produced  it  forms  occasionally  an  article  of  food,  in  the  form  of  confectionery, 
and  is  esteemed  on  account  of  its  pleasant  acid  and  cooling  qualities,  so  useful  in  a  warm 
climate.  The  pod  consists  of  two  parts ;  the  outer  is  fleshy,  and  the  inner  thin  as  the 
finest  parchment :  between  these  two  there  is  a  space  of  about  a  quarter  of  an  inch, 
which  is  filled  up  with  a  soft,  pulpy  substance  of  a  tart  bjat  agreeable  taste ;  this,  and 


FEUITS   USED   AS   FOOD   IN   BRITAIN.  509 

the  seeds  which  are  enclosed  in  the  inner  pod,  are  fastened  together  by  many  slender 
fibres  from  the  woody  stalk  which  runs  through  the  pod.  The  tree  is  common  in  Ja- 
maica, is  extremely  beautiful,  and  grows  to  a  great  size,  with  large,  spreading  branches, 
and  a  thick  and  luxuriant  foliage.  The  pods  are  gathered  when  ripe,  freed  from  the 
shelly  fragments,  and  placed  in  layers  in  a  cask ;  boiling  sirup  is  then  poured  over  them 
till  the  cask  is  filled ;  the  sirup  pervades  every  part  quite  to  the  bottom,  and  when  cool 
the  heads  of  the  casks  are  fixed  down  for  sale.  The  more  elegant  method,  however,  is 
to  clarify  the  juice  of  the  fruit  with  the  white  of  eggs,  and  form  it  with  sugar  into  a 
clear,  transparent  sirup ;  this  or  the  fruit  supplies  an  agreeable  and  cooling  beverage. 
The  East  India  tamarinds  are  generally  preserved  by  putting  alternate  layers  of  tama- 
rinds and  powdered  sugar  into  a  stone  jar»  by  which  means  the  fruit  retains  more  of  its 
natural  taste  and  appearance.  They  are  also  sent  from  the  East  Indies  in  their  natural 
state  without  sugar ;  but  except  these  are  kept  in  very  close  jars,  they  are  apt  to  get 
musty. 

2660.  According  to  VaugueUnj  tamarind*  contain  in  the  pulp,  independent  of  the  sugar 
used  to  preserve  it,  super-tartrate  of  potassa,  gum,  jelly,  citric  acid,  tartaric  acid,  m^o 
acid,  and  a  feculent  matter.  The  acid  taste  depends  chiefly  upon  the  citric  acid,  the 
quaatity  of  that  being  the  greatest. 

Ssct.  VI.— -WFT8. 

S661.  TKcMC  are  seeds  or  fruits  rather  dry^  and  not  fleshy  or  pulpy,  enclosed  in  a  hard 
woody  shell  or  husk.  Nuts  of  various  kinds  are  spoken  of  as  much  employed  for  food  in 
ancient  times,  and  they  still  furnish  in  some  countries  a  considerable  source  of  aliment. 

2662.  The  edible  part,  or  kernel,  usuaUif  contains  a  good  deal  of  oil,  and  although  they  are 
nutritive,  they  are  less  digestible  than  most  other  vegetable  substances.  The  principal 
fruits  of  this  class  used  as  food  in  England  are  the  walnut,  chestnut,  and  filbert,  grown 
in  England,  to  which  we  may  add  the  acorn,  the  exotics,  cocoanut,  cashew  nut,  and  pis- 
tachio nut. 

SuBBicT.  l.^- Walnut  {Juglans  Regia,  Linn.). 

2663.  The  walnut  is  a  native  of  Persia,  the  Caucasus,  and  China;  but  was  introduced 
to  this  kingdom  from  France. 

2664.  The  ripe  kernel  is  brought  to  the  dessert  on  account  of  its  agreeable  flavour,  and 
the  fruit  is  also  much  used  in  the  green  state,  before  the  stone  hardens,  as  a  pickle.  In 
Spain  grated  walnuts  are  employed  in  tarts  and  other  dishes.  The  walnut  abounds  in 
on,  which  is  expressed,  and  which,  being  of  a  highly  drying  nature,  and  very  limpid,  is 
much  employed  for  delicate  painting.  This,  on  the  Continent,  is  sometimes  used  as  a 
substitute  for  olive  oil  in  cooking,  but  is  very  apt  to  turn  rancid.  It  is  also  manufactured 
into  a  kind  of  soap.  The  marc,  or  refuse  matter  after  the  oil  is  extracted,  proves  very 
nutritious  for  poultry  or  other  domestic  animals ;  in  Switzerland  this  is  eaten  by  poQr 
people,  under  the  name  of  pam  amer. 

2665.  The  sap  of  the  walnut-tree  is  very  saccharine,  and  sugar  may  be  made  from  it 
by  evaporation ;  it  may  also  be  fermented  into  a  kind  of  wine.  The  leaves  and  green 
husks  afford  an  extract,  by  maceration  in  warm  water,  that  acts  as  a  very  permanent 
brown  dye  for  staining  hair,  wool,  and  wood,  and  is  said  to  be  employed  by  the  gipsies 
to  give  a  dark  colour  to  children  whom  they  have  stolen. 

,  SuBtsoT.  2. — Chestnut  {FagMo  Castanea^  Linn.). 

2666.  The  chestnut  was  known  to  the  Romans,  who  called  it  Castanea,  from  a  city  of 
that  name  in  Thessaly,  whence  they  first  procured  it ;  and  it  i^s  grown  abundantly  by 
the  ancients,  and  much  used  as  food.  It  is  so  common  in  Italy  and  France  that  it  is 
often  considered  to  be  a  native  of  these  countries.  The  chestnut  lives  to  a  very  great 
age,  and  forms  some  of  the  oldest  trees  in  the  world ;  as  the  celebrated  one  mentioned 
by  Brydone  on  Mount  iEtna,  under  which  a  hundred  horsemen  are  said  once  to  have 
taken  shelter;  that  at  Fortworth  in  Gloucestershire,  and  one  at  Marsham,  calculated  to  be 
1100  years  old.  This  tree  was  probably  introduced  into  England  by  the  Romans.  It 
grows  commonly  in  the  warmer  parts  of  Britain ;  but  the  fruit  seldom  comes  to  maturity 
in  Scotland. 

2667.  In  the  southern  parts  of  the  Continent,  chestnuts  form  a  Very  large  portion  of 
the  food  of  the  labouring  classes,  who,  besides  eating  them  both  raw  and  roasted,  make 
puddings  of  them,  and  polenta  for  pastry.  Boiled  chestnuts  and  milk  form  a  oonmion 
breakfast  amoi»r  the  peasantry  in  the  south  of  France ;  and  in  Corsica,  as  well  as  sev- 
eral districts  of^Spain,  they  are  cooked  in  various  ways.  Mr.  Phillips  says  {Pomarium 
Brit.,  p.  96),  *<  Chestnuts  stewed  with  cream  make  a  much  admired  dish,  and  many  fam- 
ilies prefer  them  to  all  other  stuffings  for  turkeys :  they  make  an  excellent  soup,  and  I 
have  no  doubt  but  that  chestnuts  might  be  advantageously  used  in  cooking,  so  as  to  make 
many  agreeable  and  wholesome  dishes.  I  have  had  them  stewed  and  brought  to  table 
with  salt  fish,  when  they  have  been  much  admired  ;  but  it  is  exceedingly  difficult  to  in- 
troduce any  article  as  food  that  has  not  been  established  by  long  custom ;  and  it  is  not 
more  strange  than  true  that  the  difficulty  increases  if  the  object  be  economy." 
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SAS8.  The  cbeBtnnta  tbat  ^law  commDnlj  in  thia  cmintry  are  inferior  in  atie  umI  pn- 
fection  U>  ihoae  which  are  tai]forwi  (torn  Spsio,  Portugal,  ind  lul]':  tbese  are  fm- 
queotlf  kila-dried  to  preTent  gennination  in  Ihe  paMige.  In  Britiin,  little  ase  is  made 
ot  (be  chestnut  eicepl  at  the  dessert,  for  which  it  ia  roasted,  when  it  becomea  farina- 

ceoai  or  meal},  like  a  Hweel  potato. 

S6S9.  It  is,  indeed,  the  moat  farinaceoua  and  the  leaat  oil;  oT  all  the  Data,  and  there- 
fore ilia  the  most  easy  of  digestion  ;  but  raw  chestnuts  are  not  digestible  b;  eierj  one. 
MTO.  Tlu  ini  fUti  lUlttrK-duMtwtt.  Iran  Uu>  mcBblun  oT  iu  rnil  u  ihil  or  ilii  chuiiiat, »  Tnr  dll- 

^n  fur  jnpariiif  sunh  rmn  IhaoL  b;  vbich  Boch  Mc^qt  ffVJII  Biffbt  be  nttiL 

SnBsacT.  3.— /futfnlf  mU  FiiierU  (Coryltu  AneUmma,  Linn). 
S671.  TU  canoium  Haiti  it  tlu  mid,  ami  Ikt  ftlbtrl  tlu  cuUitcttd  *teK  i/tie  tau  Int. 
The  haiel  is  found  wild,  not  only  in  forests  and  hedges,  in  dinglea  and  rsTtoea,  hot  oe- 
enra  in  eitenaire  tracts  in  the  more  northern  and  moantainoaa  parts  of  the  courrlrj.  It 
waa  formerly  one  of  the  moat  abundant  of  those  trees  which  are  indigenous  in  tlua 
ialand.  It  is  aeldoni  enlliTated  as  a  fmit  tree,  though,  perhaps,  its  nnts  are  superior  hi 
flatouT  lo  the  other*.  The  Spanitk  unit  imported  are  a  soperior  kind,  but  Iber  are 
■omewhat  oily,  and  rather  inaigeatible.  FUbtrit,  Imth  the  red  and  the  white,  and  the 
cob-nat  are  Bupposed  to  be  merely  larieties  of  the  coDimon  hatel,  which  hhre  been  pro- 
duced, pertly  by  the  superiority  of  soil  and  climate,  and  partly  by  culinro.  They  were 
originally  brought  out  of  Greece  to  Italy,  from  whence  they  have  found  (heir  way  to 
Holland,  and  from  (hat  to  England.  It  is  auppoeed  that,  wilhin  a  few  mites  of  Maid- 
stone, in  Kent,  (here  are  more  lilberta  growing  than  in  all  England  besides ;  and  it  ia 
from  tbat  place  that  the  London  market  ia  supplied.  The  filbert  is  longer  than  the  eoto- 
mon  nut,  though  of  the  same  thickness,  and  haa  a  larger  kernel.  The  cob.nut  ia  a  atm 
larger  Tariety,  and  ia  roundiah.  Fiiberta  are  more  eateemed  at  the  dessert  than  com- 
mon nata,  and  are  generally  eaten  with  ealt.  They  are  very  free  firom  ail,  and  disagree 
with  few  persona. 

StraaacT.  4. — Cocaontf. 
3673.  Thit  tuagnificnt  nf  ia  the  produce  of  one  of  the  palms  (Cncos  mui/^ra)  whicb 
grows  wild  abundantly  in  Ihe  eastern  parts  of  Asia  and  the  island*  of  Ihe  Indian  sea*, 
from  which  it  has  been  introduced  into  every  part  of  the  tropical  regions,  Ihe  property 
which  the  fruit  has  of  not  being  destroyed  by  sea-water,  favouring  its  traosporlatioa. 
The  tree,  like  the  rest  of  the  palma,  is  tall  and  straight,  being  from  thirty  to  siily  feet  in 
height,  and  sometimes  more,  having  the  leaves  only  at  (he  top.  and  (be  nuts  hanging  jn 
hunches  of  about  a  dozen  each,  under  the  leaves  :  one  tree,  in  a  good  soil,  has  sometimea 
a  hundred  cocoannis  annually.  Some  trees  will  bear  blossoms  every  four  or  five  weeks; 
hence  there  are  generally  fresh  Bowers  and  ripe  nuts  on  the  tree  at  (he  same  time.  The 
tree  will  continue  to  flourish  for  a  century, 

SST3.  The  fruit  ia  covered  eitemally  by  a  thin,  tough  rind,  of  a  brownish-red  coloor. 
Immediately  within  this  is  a  quantity  of  tough  fibres  CAr  016):  and  in 
the  midst  is  enclosed  the  nui  itself,  which  cnoBists  of  a  vei7  hard  ahell, 
containing  a  kernel  of  a  whi(e  aubslance,  being  itself  hollow.  The 
'  '  '  J)  its  fresh  state,  ia  very  nutritive,  conlaining  a  good  deal  of 
:  it  is  eaten  raw.  or  made  into  cakea  or  fritters  when  rasped ; 
I  but,  when  it  arrives  in  England,  it  is  generally  dry  and  iodigeatible. 
While  the  nut  is  green,  the  whole  of  the  shell  ia  filled  with  a  juice 
called  the  milk,  which  is  agreeably  sweet  and  relVeshing.  Wbea  this 
can  be  procured,  in  its  native  country,  it  forms  a  delicioes  beverage ; 
it  ia  nsed  as  milic  with  coO'ee.  and  is  employed  for  cnstards,  hlan^- 
mange,  &o.,  bat  it  is  seldom  found  in  any  quantity  in  the  coooanute  brought  to  England : 
a  large  nut,  when  fresh,  will  give  half  a  pint  of  milk.  When  it  is  very  young,  the  pulp 
is  so  soft  (ba(  i(  may  be  eaten  with  a  apoon,  and,  with  a  liltle  Madeira  wine  and  lime 
mice,  is  excellent.  When  about  a  quarter  ripe,  (he  abeil  is  thin,  and  so  transparent  tbat 
tt  is  used  lo  hold  a  light  by  way  ofa  lanlem :  there  are  three  holes  in  it,  wUcb  give  it 
•omewhat  the  appearance  of  a  monkey's  head  ;  from  one  of  theae  the  getnie,  or  young 
plant,  rieea  when  the  nut  is  planted  in  (he  ground.  The  oil  obtained  by  preasnTe  fron 
the  kernel  is  used  tor  huming  in  lamps. 

Mrr4.  Pmlm  lu  Ini  Aimillft  ■•  hbw  ■ui/iil  fniaai  u  tlu  ««•.  ud,  whtn  it  (liitl  m  tbasjines.  it 

eatriu  >  nrf  fix  jmliih.  The  »niiiii»l  iMf  l»d»  u  tbe  Inp  dT  Ihe  lin  %n  nrf  UBdn-  ud  Mieiiu,  ud. 
whM  boilMl.  nwnlili  abbafi:  Un.  tit  pirklei)  "ilh  TiDmr;  bui  Uwycmn  iH  krf  oiIt  u  tba  npisaa  sf 
lb*  UK,  wbKh  din  if  Ihi;  an  col  aS.     Tbi  bunof  lb>  lnf4albi  aflbid  ■  nlieiiUttd  HMUH.Iil*  fiBH^ 


-b  ;  ■&■>  mvka  (V  prDl«ct  lb 


IB  lb>  inn:  oluB  jtiiaf  th»  »■  ini^iu 
rrt^i  (bar  srt  qlta  ataplond  loi  wiitiu  upi^ 
•I  bsikiu  tat  nkhiai  iMi  an  ludi ;  dm  en 
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4.    TbaT  mm  iU*o  for  r«*U  ud  Tot  lorDlvi  id  InvBlLAf .  taA  ta  k«>p  off  t/M  buaMU ;  thsir  ubaa, 
I  takwwoa  ftn  MaAt  tbta  Hpnu  «  p* ttieovu  for  wtuntn. 


•nrir,  all^  j«Mij](.  ■ 


■  ••HliiuaDuiQbMiiKa,  nimvt  kaur:  »id,  if  Ihii  <•  finbir  boilxl,  ilfTU 


(iiiiUUonc»i  ailngle  .J^h.  of 

3STS.  TAc  cacamut,  pronDunced>  improperlj,  cocoa,  froni  whick  our  rhoeoliie  ia  made, 
la  a  Tery  diflcrenl  fruit  from  that  jnii  described  ^  and  as  it  ia  not  eaten  as  a  fnjit,  we 
^an  reserTe  our  account  of  it  to  tbe  deaeriptioo  of  "  Cocoa  u»ed  aa  a  Beverage,"  Book 
VIII.,  Clwp.  XII. 

Sdmcct.  i.—Da!t  (PKanix  Daelili/era,  Linn.). 

S8Tt.  TkU  U  Ihi  fritit  of  ont  of  tki  palm  Irihe,  and  forma  a  princtjial  part  of  Ibe  food 
■DODB  Ihs  Arab*  and  inhabitants  on  tbe  margin  of  Ibe  great  sand;  deserta  in  ihe  oortb 
of  Africa,  where  there  is  acarcel^  anj  other  esculeDt  vegetable.  There  thia  roajeatic 
DKHiarch  of  the  thirst;  land,  aflbrding  the  onl;ahade.and  food  lobe  met  with,  is  bailed 
by  the  traveller  with  greater  pleasure  than,  perhaps,  any  tree  in  another  ailuaiion.  It 
shoota  up  a  single  attaight  stem  to  Ibe  height  of  fifty  or  sixty  feet,  and  then  Uirowa  oat 
a  magnificent  crown  of  leaves,  graceral  and  pinnated. 

S6T7.  The  fruit,  before  it  is  ripe,  is  somewhat  astringent,  but  when  thorongbly  ma- 
ture it  is  excellent,  being  rich  in  sugar,  gum,  and  other  vegetable  matter,  with  little 
acid;  it  is  extremely  agreeable  aad  sweet,  and  aBbrda  whcdesame  nutriment.  If  re- 
qotred  to  tu  kept  or  transported,  it  must  be  dried  in  the  sun.  The  Arabs  reduce  dates, 
wheo  dried,  to  a  kind  nf  meal,  wbieb  they  preserve  for  food  when  they  undertake  long 
meya  across  the  desert*,  and  they  will  subsist  for  a  considerable  time  upon  dale- 
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SS7S.  In  Egypt  an  agreeable  conserve  is  made  of  fresh  ripe  dates.  The;  form  a  kind 
of  solid  paste  or  cake  of  them,  b;  pressing  thsm  into  baaketa  while  soil,  and  in  Ibia 
state  they  are  brought  to  market,  and  cut  out  in  lumps,  which  are  sold  b;  weight  for 
the  daily  food  of  the  inhabitants.  Mixed  with  water,  the;  also  compose  a  refreshing 
drink.  Tbe  wood  and  leavea  of  the  dale-tree  serve  formany  of  tbe  same  uses  lo  which 
tlte  cocoanut  palm  is  applied,  above  mentioned. 

•679.  Dr.  Clarke  ottertei  that  a  titiglt  dale  pain  will  bear  upward  of  a  hundred  weight, 
and  sometimes  between  two  and  three  hundred  weight  of  dates  in  a  season  :  the;  come 
iota  bearing  at  about  six  to  ten  ;eara  of  age,  and  are  fruitful  for  upward  of  two  hundred 
yeara,  Tbe  young  shoots  are  good  to  eat,  and  resemble  asparagus.  The  atem  of  the 
date-tree  Ukewiae  affords  an  inferior  kind  of  sago,  snd  from  its  juice  a  fermented  liquor 

S88D.  Dalu  arc  imporitd  inta  Brilain  in  a  irUd  Miatt  from  Bartiary  and  Egnt,  and, 
when  in  good  condition,  they  are  much  esteemed.  An  inferior  kind  has  lately  become 
commop.  which  are  dried  hard,  and  have  little  or  no  flavour.  The;  should  be  chosen 
la^,  softisb,  not  much  wrinkled,  of  a  reddiab  ;ellow  colour  on  the  otttaide,  with  a 
whitish  membrane  between  the  Besh  and  the  stone. 

SiTsnoT.  i.—Cu1au  f/al  ( JMcu^nn  (kadntaU,  Linn.). 

ISSI.  This  ia  a  tropical  prodttction     The  nut  [fig.  6IS),  which  a  good  deal  resemblea 
tbe  walnut,  grows  at  the  end  of  the  flesh;,  pea-shaped  recep- 
tacle called  the  apple.     It  has  an  agreeable  sub-acid  taste,  and 
ma;  be  fermented  into  a  kind  of  wine.    The  juice  is  also  much 
used  in  the  West  Indies  for  making  punch  and  other  beverages. 

MSI.  The  eatable  kernel  is  contained  within  two  shells,  snd 
between  these  shells  there  ia  a  thick  rust-coloured  liquor,  ex-  i 
Ircmel;  inflammable,  and  so  caustic  that  it  will  blister  the  skin :  I 
this  is  used  as  an  indelible  marking  ink  for  linen.    Ths  kernd  j 
is  of  a  very  fine  flavour,  preferable  to  the  walnut,  and  employed  \ 
in  puddln){s  and  man;  other  compoaiiions  of  the  cook,  abound- 
ing in  a  delicious  milk;  juics  when  fVesb.  and  ma;  be  eaten 
raw.  roasted,  or  pickled.     Some  also  grind  it  with  cacao  in 
making  chocolate,  tbe  flavour  of  which  it  it  said  to  improve. 

9683.  The  broken  nuts  are  used  for  sleeping  in  old  Madeira  wlnea  to  improva  their 
flavour.  Tbe  acrid  inflammable  oil  of  the  shell  should  be  burned  out  before  the  not  is 
eaten;  for,  if  incautiously  onoked  by  tbe  hands  or  teeth,  tbe  caustio  oil  will  blister  tbe 
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lips  and  ezcxmate  the  skin  where  it  toncfaee.  It  is  said  that  the  milkj  jnice  of  the  ti«e 
itself,  obtained  by  tapping  or  incision,  fonns  a  black  marking  ink  for  linen  that  cannot 
be  washed  oat.    The  nuts  are  eaten  abundantly  by  the  negroes  in  Brazil. 

Sub  SECT.  7. — PislMchio  Nuts  {PiMtaekia  Vera). 

2684.  These  nuts  are  brought  to  us  from  Sicily  and  Syria,  where  they  grow  upon  a 
kind  of  turpentine-tree.  They  are  oblong  and  pointed,  about  the  size  and  shape  of  a 
filbert,  including  a  kernel  of  a  pale  greenish-colour.  Their  taste  is  very  agreeable, 
much  resembling  that  of  sweet  almonds ;  but  they  are  sweeter,  have  more  flavour,  and 
are  more  oily ;  hence  they  are  liable  to  become  rancid.  On  the  Continent,  in  places 
where  they  are  plentiful,  they  enter  into  the  composition  of  ragouts  and  Tarioos  dishes. 
A  Tariety  (P.  AUanUea)  is  slightly  acid,  and  is  made,  with  dates,  into  cakes  by  the  Arabs. 

ScBSBCT.  8. — BtmmU  Nut. 
3686.  These  are  also  called  ckeMtnuiM  tf  Brazil,  and  are  brought  to  ns  firom  Para. 
They  are  much  esteemed,  having  a  kernel  resembling  that  of  the  almond,  but  larger, 
containing  a  great  deal  of  oil,  and  tasting  more  like  the  hazelnut.  The  kernel,  of  a 
wedge-like  form,  is  found  within  a  very  hard  shell,  as  large  as  a  child's  head,  which 
grows  in  clusters  of  fifteen  or  twenty.  The  tree  which  prodoces  them  is  a  Juvia,  rising 
to  the  height  of  100  or  120  feet,  and  abounding  on  the  banks  of  the  Oronoco. 

SuBsscT.  9. — Atom, 

9686.  The  acorn,  which  is  the  well-known  fruit  or  nut  of  the  oal>4ree  {Querau,  Limi.), 
Ibimed  part  of  the  food  of  man  in  the  early  ages,  before  the  use  of  com  was  known,  and 
frequent  allusion  is  made  to  this  circumstance  by  the  dassic  writers.  They  are  sekkon 
used  at  present,  except  for  the  fattening  of  hogs,  deer,  and  poultry. 

It  is  not  certain  that  the  aeorn  wu  ever  emplaned  m  the  ciwnnKm  food  of  the  infaabitonte  of  thia  iaiaul, 
aliboufh  they  night  have  been  aioonf  the  aooient  firitoos.  Oak  fiDraats  in  the  time  of  the  Saxona  were  aaodk 
prized,  chie/jy  for  the  fruit,  which  was  oaefnl  for  fattening  hogs,  the  fleeh  of  which  was  the  principal  ibod  of 
the  people  at  that  time,  a  circomstanre  attributable  to  the  great  rapidity  with  which  the  hog  multipbes  hia 
species,  aad  the  little  preparation  required  for  ita  maintenance. 

9667.  The  fattening  of  bogs  npon  acorns  was,  among  the  Saxons,  ooosidered  as  an  impoatant  part  of  domestia 
economy.  Drores  of  swine  were  fed  in  the  woods,  particularly  in  the  New  Forest  of  Hampshire  and  the  Wealds 
of  Soseez.  This  right  which  the  people  enjoyed  was  called  ptamage;  and  the  being  deprived  of  it  by  Williaa 
tihe  Norman,  who  had  a  paesioa  tor  converting  all  the  forests  into  hunting-graniids,  was  one  of  tl(e  mUUc 
gxieTances  which  was  redressed  by  Magna  Charta.    The  name  is  Saxon,  metm  signifying  com  of  the  oak. 

5688.  7^  taste  of  eoeisuNi  aconu  ia  rourk  ami  dit^MrtetAUf  and  they  are  aatringent  and  diificalt  of  dina* 
tion ;  even  the  hogs  who  feed  upon  them  snoald  go  at  large,  and  not  be  coofSned  to  the  stye.  Notwithstaadinff' 
this  ofajectionaUe  quality,  they  have,  in  times  of  famine  or  great  scarcity,  been  dried,  ground  into  meal,  ^m 
baked  as  bread  in  this  coontnr  as  well  as  in  France,  and  it  is  said  that  they  are  still  used  in  Norway  aad 
Sweden ;  but  they  are  there  nrst  boiled  in  water,  and  mixed  with  one  half  or  one  third  of  com  ikrar,  in  which 
ease  they  supply  a  nutritious  food.  Acorns  are  eaten  at  present  in  Spain,  where  they  were  long  considered  aa 
a  great  delicacy,  and  even  brought  to  the  dessert.  Cervantes  often  mentions  them  in  his  Don  Qiiixote  ;  bat 
the  Spanish  acorns  are  sweeter  than  those  of  England.  Some  of  the  South  American  oaks  proidaoe  ^cosva 
which  are  mild  aad  nutritive.  Acorns  have  been  tried  as  a  substitute  fur  coffee,  roasted,  and  baxriaf  a  littla 
butter  added  to  represent  the  oil  in  ooffiM  ;  but  they  are  not  reoommendable. 

SboT.  VII. — ^BBBRISB. 

5689.  The  name  of  berry  (Baeca)  is  given  to  certain  small  fruits  which  consist  of  m 
pericarpium  or  skin  full  of  juice  or  pulp,  and  seeds  disposed  throughout  the  pulp  with* 
out  any  membranous  capsule  or  covering.  Ahnost  all  of  those  which  we  use  as  food 
grow  upon  shrubs  cultivated  in  gardens,  or  are  found  wild  on  mountains  or  heaths.  The 
most  useful  among  them  are  the  gooseberry,  the  currant,  the  raspberry,  cranberry,  and 
barbeny,  to  which  may  be  added  the  strawberry. 

SuBSBCT.  1. — Gooseberry  {Ribes  (rrossulariaf  Linn.). 

2090.  This  is  perhaps  the  most  useful  of  our  fruits  known  by  the  name  of  berries. 
The  best  sorts  form  an  excellent  dessert  fruit  when  ripe,  and  in  their  green  or  immature 
state  they  are  employed  in  tarts,  sauces,  and  creams.  They  are  extremely  useful  when 
preserved,  as  they  easily  may  be,  throughout  the  winter.  See  Book  a.,  Chap.  lY., 
**  Preservation  of  Food." 

2691.  The  gooseberry  is  a  native  of  cold  climates,  and  is  probably  indigenous  to  these 
islands,  or  it  has  been  long  naturalized  here,  being  found  occasionally  growing  wild 
upon  old  walls,  and  in  the  woods  and  hedges  in  Cambridgeshire  and  Norfolk.  It  may 
be  considered  as  peculiarly  an  English  fruit,  being  produced  in  greater  perfection  here 
than  in  any  part  of  the  world.  Foreigners  are  astonished  at  the  size  and  flavour  of  this 
fruit  among  us.  In  Norway  and  Sweden  the  seasons  are  too  rapid  for  its  full  develop- 
ment.  The  climate  of  Holland  and  some  parts  of  Germany  appear  to  suit  it,  and  the 
pale  kinds  were  first  brought  from  Flanders  in  the  time  of  Henry  VIII.  It  grows  wihl 
in  nuiny  parts  of  Europe,  but  the  southern  parts  are  too  warm  for  it.  Although  it  ia 
found  in  Piedmont,  the  fruit  is  astringent  and  neglected.  It  ia  scarcely  known  in  Italy 
and  Spain,  and  in  France  it  is  little  esteemed. 

2692.  In  its  uncuUivaUd  state  it  is  a  small  berry,  and  it  has  been  brought  to  its  present 
state  of  perfection  by  the  skill  of  English  and  Dutch  gardeners ;  it  may  be  easily  raised 
in  eveiy  cottage  garden.   The  largest  and  finest  in  appearance  are  grown  in  Lancaabirsi 
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where  pmes  are  given  for  producing  the  largest ;  and  the  size  of  some  shown  upon 
these  occasions  is  extraordinary,  weighing  an  ounce  or  an  ounce  and  a  half.  One 
gooseberry,  exhibited  in  1825,  weighed  31  dwt.  16  grains ;  but  the  flavour  of  the  very 
large  sorts  is  inferior  to  that  of  the  smaller  kinds. 

2693.  It  would  appear  that  the  ^vour  improve*  with  the  coldness  of  the  cHmatei  provided 
there  be  sufficient  warmth  to  ripen  them  ;  for  those  grown  in  Scotland  as  far  north  as 
Aberdeen,  and  even  Inverness,  are  of  superior  flavour. 

2694.  There  are  numerous  varieties  of  this  fruit.  In  vol.  i..  Series  II.,  of  the  Transac- 
tions of  the  Horticultural  Society,  there  is  an  account  of  seventy  sorts,  selected  from 
those  fruited  in  the  Society*s  garden,  and  which  were  reckoned  to  have  a  good  flavour, 
many  of  the  large  kinds  having  been  rejected,  their  size  not  compensating  for  their 
coarseness.  Some  of  the  Lancashire  growers  enumerate  above  300  sorts.  The  vari* 
eties  are  formed  into  four  divisions,  according  to  their  colour  when  ripe,  red,  yellow, 
green,  and  white  ;  and  each  of  these  again  into  hispid,  downy,  or  smooth.  The  yellow 
gooseberries,  in  general,  are  sweeter,  and  have  a  more  rich  and  vinous  flavour  than  the 
white,  which  are  often  insipid.  The  green  are  sometimes  extremely  sweet,  but  gener-^ 
ally  inferior  to  the  yellow,  though  sometimes  very  large.  Of  the  red  varieties,  some 
are  excellent,  others  rather  acid ;  in  short,  every  year  produces  new  varieties,  so  that 
it  is  difficult  to  speak  definitely  of  their  characters.  Some  of  them  are  early,  and  others 
late ;  of  the  latter,  the  variety  called  the  PitmansUm  greairgage  is  particularly  deserving 
of  notice,  and  in  some  seasons  will  hang  till  it  shrivels,  and  almost  candies  on  the  tree. 
Gooseberries  are  not  only  very  easily  cultivated,  but  are,  perhaps,  the  most  wholesome 
of  our  fruits ;  and  besides  their  use  in  the  ordinary  way,  they  are  employed  successfully 
for  making  excellent  wine,  which  sparkles  when  the  cork  is  drawn,  and,  when  well 
made,  i»  nearly  equal  to  Champagne,  and  often  passes  for  it.  They  are  the  earliest,  as 
well  as  one  of  the  best  fruits  for  spring  tart^  and  are  very  easily  preserved  in  the  green 
state  through  the  winter,  so  as  to  retain  their  natural  flavour  for  tarts,  cream,  dtc. ;  and 
when  ripe,  and  preserved  with  sugar,  they  make  excellent  jams  and  jellies.  From  goose- 
berries being  so  useful  for  many  purposes,  both  in  a  green  and  mature  state,  care  is  ta- 
ken by  the  gardeners  to  have  a  succession  of  them  Uirough  the  summer  months.  The 
early  sorts  gathered  ^roen  for  tarts  are  to  be  had  in  April,  or  early  in  Mav,  and  until 
August.  Some  are  ripe  in  June,  and  ripe  gooseberries  of  a  late  sort  are  kept  on  the 
trees  till  September. 

269$.  The  pleasani  aaduUnts  Jlnaur  of  the  gooseberry  is  owing  to  the  presence  of  malic 
and  citric  acid  blended  with  sugar ;  and  upon  the  vdlled  proportions  in  which  theae  two 
principles  are  developed  depends  the  fitness  of  the  several  varieties  for  dessert  or  kitoh« 
en  use,  for  preserving,  or  for  making  wine. 

Gooseberries  and  currants  contain  a  large  proportion  of  what  has  been  named  by 
chemists  peetie  acid,  remarkable  for  forming  the  gelatinous  coagulum  when  mixed  with 
water,  well  known  by  the  name  of  jelly. 

2606.  The  term  gooseberry  is  suvposed  to  be  a  corruption  of  grossberry^  the  name  among 
the  ancient  Latins  being  grosstuarim,  from  their  resemblance  to  small  unripe  figs,  or 
grossi;  whence,  also,  the  freuGhgroseilles. 

2697.  The  add  of  goonberries  may  be  procured  in  a  separate  form,  the  method  of 
which  is  a  hito  discovery  by  a  French  chemist.  He  ferments  the  gooseberry  juice,  die* 
tils  ofl!*  ardent  spirit  from  it,  which  he  reserves ;  the  residual  liquor  he  saturates  with 
chalk,  washes  the  insoluble  powder  thus  produced,  treats  it  with  sulphuric  acid,  as  in 
the  process  for  extracting  the  crystallized  lemons,  filters  oflT  the  liquor,  and  evaporates 
it,  so  that  the  crystals  wiU  form  on  cooling.  By  this  mode  100  parts  of  gooseberries  af« 
fOTd  10  of  spirit,  and  1  of  crystallized  acid,  which  is  said  to  resemble  citric  acid. 

SuBBKCT.  ^-^Red  and  White  Currants  (Ribes  Rubrumt  Linn.). 

2698.  Both  these  are  considered  to  be  varieties  of  the  same  species,  since  the  berries 
in  their  wild  state  are  all  red,  and  it  is  cultivation  that  has  produced  the  white  and  pale 
led  varieties.  There  is  little  doubt  that  this  elegant  fhiit  is  an  improved  native  of 
Britain,  being  found  wild  {Ribes  sylvestre)  in  many  places.  It  has  been  supposed,  how* 
ever,  that  it  has  degenerated  from  the  seedless  grape  of  the  Levant,  still  imported  un« 
der  the  same  name,  currants.  It  is  acaroely  known  in  France,  where  it  is  distinguished 
from  the  gooseberry  only  by  the  name  groseilles  en  grappes. 

2699.  The  white  is  preferred  for  the  dessert^  being  peculiarly  juicy  and  cooling :  they 
are  best  also  for  making  wine.  It  is  observed  that  all  the  white  fruits  of  the  berry  kind 
are  sweeter  than  the  coloured,  but  other  fruits  that  are  coloured  are  generally  sweeter 
than  the  white.  Red  currants  are  imported  from  Holland,  and  sold  in  Govent  Garden 
market,  aftec  ours  are  out  of  season,  at  as  low  prices  as  our  own.  They  are  carefully 
packed  in  baskets  of  16  or  20  lbs.,  and  they  consist  only  of  large  dry  bunches,  which 
keep  better  than  ours.  The  red  is  used  for  tarts  and  in  the  preparation  of  jellies,  and 
they  are-  particularly  useful,  being  easily  preserved  during  the  winter  in  bottles.  Cur- 
rants are  not  difficult  to  cultivate,  and,  being  very  hardy,  they  come  within  the  attain- 
ment of  every  cottager  who  has  a  garden ;  when  they  are  trained  against  the  walla  of 
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the  cottage  they  have  an  elegant  appearance,  not  unlike  that  of  the  Tine.  Like  gooee- 
berrtes,  they  owe  their  pleasant  flafour  to  the  sugar  and  malic  and  pectic  acids  which 
they  contain. 

Sdbskct.  8. — Black  Currant  {Ribu  Nigrum,  Linn.). 

5700.  Tlu  black  currant  is  a  dtMtinet  gpeeies,  is  a  natire  of  most  parts  of  Northern  En- 
rope,  and  is  certainly  indigenous  in  Britain,  being  found  growing  wild  in  woods,  wet 
hedges,  and  other  moist  situations.  The  fruit,  which  has  a  peculiar  flavour  disliked  by 
some,  is  occasionally,  though  seldom,  brought  to  the  dessert,  but  is  eaten  in  puddings 
and  tarts,  and  made  into  jelly,  which  is  supposed  to  have  a  medicinal  quality,  and  is  need 
for  hoarseness  and  sore  throats.  In  Russia,  where  it  grows  in  great  abundance,  and  of 
a  large  sixe,  they  make  a  wine  from  it,  and  it  is  put  into  brandy,  as  cherries  are  in  Eng- 
land :  in  Ireland  it  is  put  into  whiskey.  Cottagers  in  England,  as  in  Siberia,  sometimes 
mix  the  dried  leaves  of  the  tree  with  black  tea,  which  gives  nearly  the  flavour  of  a  mix- 
ture with  green  tea ;  and  it  is  suspected  that  tea  is  sometimes  adulterated  in  this  man- 
ner. When  trained  against  a  wall  the  berries  grow  to  an  extraordinary  size.  The  ts- 
rieties  called  the  black  Naples  and  the  black  grape  are  excellent  for  the  dessert. 

SuBsacT.  4. — Raspbeny  (Rubus  Idteus,  Linn.). 

5701.  This  fruit  derives  its  Linnean  appellation,  **  Ideus,"  from  Mount  Ida,  where 
Pliny  describes  it  to  have  grown.  It  was  considered  as  a  sort  of  bramble,  though  much 
improved  by  cultivation,  and  our  name  of  raspberry  is  given  to  it  from  the  rough  spines 
with  which  the  bush  is  covered. 

S703.  There  are  tvfo  varieHett  the  red  and  the  white,  both  natives  of  Britain,  and  ex- 
cellent for  the  dessert :  the  white  is  the  sweetest.  The  flavour  of  the  fruit  is  peculiar, 
but  is  very  generally  liked  ;  it  is,  however,  extremely  volatile ;  even  a  few  hours  win 
diminish  it,  and,  to  be  enjoyed  in  perfection,  the  fruit  should  be  eaten  off  the  bush.  If 
kept  for  two  or  three  days,  the  flavour  will  be  almost  entirely  gone.  The  fruit  is  sub- 
acid and  cooling,  and  the  red  is  much  used  in  tarts,  and  for  jams,  ices,  dec.  It  also 
makes  a  delicious  wine,  and  is  employed  for  raspberry  brandy  and  raspberry  vinegar,  a 
table  spoonful  of  which  in  spring  water  makes  a  most  refreshing  beverage. 

2703.  Vast  quantities  are  cultivated  in  the  neighbourhood  of  Isleworth  and  Brentford, 
whence  they  are  brought  to  Covent  Garden  market. 

SuBBBCT.  6. — Strawberry  (Fragaria  Fsteo,  Linn.). 

2704.  The  name  cf  this  fatauriie^hiii  is  said  to  be  derived  from  an  ancient  custom  of 
putting  straw  beneath  the  fruit  when  it  began  to  ripen,  which  is  now  little  attended  to, 
but  which  is  very  useful  to  keep  it  moist  and  clean.  The  strawberry  belongs  to  tem- 
perate and  rather  cold  climates,  and  no  fruit  of  these  latitudes  that  ripens  without  the 
aid  of  artificial  heat  is  at  all  comparable  with  it  in  point  of  flavour.  Tlie  strawberry  is 
widely  diflbsed,  being  found  in  most  parts  of  the  world,  particulariy  in  Europe  and 
America. 

2705.  The  fruit  has  a  delicious  fragrance,  and  is  universally  esteemed  for  its  agreea- 
ble flavour.  It  possesses  a  peculiar  advantage  of  not  creating  acidity  when  taken  into 
the  stomach.  It  is  nutritious,  and  very  wholesome,  and  may  be  safely  esten  by  gouty 
and  rheumatic  patients  who  have  been  forbidden  the  use  of  other  fruit.  In  addition  to 
its  grateful  flavour,  it  is  sub-acid  and  cooling,  whioh  renders  it  particularly  agreeable  in 
summer.  Strawberries  may  be  eaten  alone,  or  with  sugar  and  cream,  and  physicians 
consider  them  not  only  as  wholesome,  but  rank  them  among  their  pleasant  remedies, 
particularly  in  feverish  habits. 

2706.  The  varieties  are  extremdy  numerous,  but  the  principal  strawberries,  as  the  searlei 
and  Chili,  have  been  brought  from  America  two  hundred  years  ago :  of  these  the  pine  is 
most  esteemed,  and  the  luiutboy,  though  generally  excellent,  is  the  most  variable. 

2707.  Strawberries  ripen  fh>m  June  to  August  and  September ;  but  the  main  crop  is 
over  in  July.  One  variety,  a  small  red  strawberry,  grows  wild  in  our  woods,  ana  ia 
mentioned  as  an  article  of  ordinary  consumption  in  the  time  of  Henry  YI.  The  fine 
aromatic  flavour  of  this  fruit  is  not  very  durable,  and  a  slight  shower  will  sometimes  al- 
most entirely  destroy  it  *,  on  this  account  it  should  be  gathered  in  dry  weather,  and  the 
same  day  when  it  is  to  be  sent  to  table.  The  straw^rnr  is  a  kind  of  rock  plant,  and 
grows  best  on  artificial  banks,  composed  partly  of  broken  fragments  of  rock. 

SuBSBCT.  6. — Mulberry  (Morus,  Linn.), 

2708.  The  mulberry-tree  is  a  native  of  Asia,  and  has  been  always  a  most  valuable 
tree  to  the  Chinese  and  Persians  for  feeding  their  silk  worms.  There  are  several  species. 

2709.  The  white  mulberry  {Morus  alba)  is  a  delicate  tree,  though  it  grows  well  in  Spain, 
Italy,  and  the  south  of  France ;  the  berries  are  light-coloured  and  insipid,  but  its  leaves 
are  the  best  for  feeding  the  silic-worm.    It  is  seldom  cultivated  in  this  country. 

2710.  The  black  nuUberry  {Morus  nigra)  is  a  larger  and  more  hardy  tree,  and  is  veiy 
commonly  grown  in  England :  the  fruit  is  a  blackish-red,  and  its  juice  stains. the  handa 
a  deep  colour :  it  is  excellent  for  making  a  peculiar  wine. 
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S711.  Mulberrieg  are  brought  to  ike  dettert,  and  are  esteemed  for  their  highly  aromatic 
flaToqr,  and  their  sub-acid  nature.  They  are  considered  as  cooling,  laxative,  and  gen- 
erally wholesome.  This  fruit  was  very  highly  esteemed  by  the  Romans,  who  appear  to 
have  preferred  it  to  every  other.  The  mulberry-tree  is  stated  to  have  been  introduced 
into  this  country  in  1648,  being  first  planted  at  Sion  House,  where  the  original  trees 
still  thrive.  The  planting  of  them  was  much  encouraged  by  &ing  James  I.,  about  1605 ; 
and  considerable  attempts  were  made  at  the  time  to  rear  silk-worms  on  a  large  scale, 
for  the  purpose  of.  making  silk ;  but  these  endeavours  have  always  failed,  the  climate 
being  scarcely  warm  enough. 

SvBiicT.  7. — Elderberry, 

2712.  Tke  common  elder-tree  {Sambuetu  nigra,  Linn.)  is  a  native  of  this  country,  and  is 
found  near  wet  ditches  and  old  walls.  The  wine  made  from  elderberries  is  too  well 
known  by  families  in  the  country  to  require  any  encomium ;  it  is  almost  the  only  wine 
that  the  cottager  can  procure,  and,  when  well  made,  is  a  most  excellent  and  wholesome 
bevemge.  That  made  from  the  white  elderberry  resembles  some  rich  grape  wine.  The 
young  tender  shoots  are  much  relished  as  a  pickle ;  and  if  a  sirup  be  made  from  ripe 
eldeiherries,  with  a  few  bitter  almonds,  and  added  to  brandy,  it  has  all  the  flavour  of  the 
very  best  cherry  brandy. 

2718.  Professor  Martin  observes  that  this  tree  contains  a  whole  magazine  of  physic  to 
rustic  practitioners.  An  excellent  healing  ointment  is  made  from  the  green  inner  bark, 
and  also  with  the  leaves  and  flowers.  Infusions  of  the  flowers  promote  cuticular  secro- 
tion,  and  form  a  powerful  sudorific.  The  juice  of  the  inner  bark  is  one  of  the  best  hy- 
dragogues.  No  quadruped  will  eat  the  leaves  of  this  tree,  which  also  drive  away  all  in- 
sects, except  the  peculiar  ones  that  feed  upon  them. 

SuBSBCT.  8. — Barberry  {Berberia  Vulgaris,  Linn.). 

2714.  The  barberry  is  found  in  woods,  coppices,  and  hedges  in  England,  and  is  a  na- 
tive. The  flowere  are  small  and  beautiful,  and,  when  they  first  appear,  have  a  perfume 
like  cowslips,  but  which  chanse  to  a  putrid  and  most  disagreeable  smell,  particularly  to- 
wards the  commencement  and  at  the  decay  of  the  flowers.  The  fruit  is  extremely  acid 
and  astringent,  but  is  cooling,  and  is  thought  to  create  appetite,  though  seldom  eaten. 
Conserves  and  jellies  made  of  it  are  refreshing  and  strengthening  to  the  stomach.  Bar- 
berries are  employed  as  pickles  and  for  sirups,  which  are  considered  as  medicinal. 
There  are  several  kinds ;  the  fruit  of  some  have  stones,  and  others  are  without. 

SuBSBCT.  9. — Whortleberry  {Vaeeinium  MyrtiUue,  Linn.). 

2716.  This  is  caUed  also  the  hartUberry  and  bilberry.  It  grows  wild  abundantly  upon 
our  heathy  commons  and  uncultivated  hills.  It  is  jdentiful  in  the  north  of  Europe.  It 
is  found  on  Leith  Hill  in  Surrey,  also  tn  Devon.  The  fruit  is  seldom  brought  to  the 
London  market,  although  much  relished  by  some  persons  iii  tarts  or  cream,  or  made  into 
jellies.  There  are  several  varieties :  the  purple  are  rather  larger  than  juniper-berries, 
and  are  covered  with  a  fine  blue  or  purple  powder,  like  the  bloom  of  plums.  They  are 
seldom  cultivated. 

SuBSBCT.  10. — Cranberry  {Vaeeinium  UUginoeum,  Linn.). 

2716.  This  berry  is  a  red  variety  of  the  whortle,  and  is  much  esteemed  in  tarts  or 
with  cream.  It  is  scarcely  cultivated  in  gardens,  but  grows  wild  plentifully  in  peaty 
bogs  and  marehes,  particularly  in  Lincolnshire,  Sussex,  Cumberland,  and  other  similar 
places  in  Britain ;  also  in  Scotland.  Considerable  quantities  of  fine  fruit  are  also  im- 
poiited  firom  Russia  and  Germany,  packed  in  casks.  A  large  sort  is  brought  from  North 
America,  and  is  used  by  the  London  pastry-cooks  for  tarts  ;  but  this  kind  is  inferior  to 
the  English  cranberries.  Some  have  been  brought  from  New-Holland,  of  a  superior 
flavour. 

2717.  Cranberries  are  considerably  astringent,  and  are  thought  to  restore  the  appetite ; 
they  have  a  peculiar  grateful  flavour,  something  like  black  currants,  lliey  are  easily 
preserved  by  drying  them  a  little  in  the  sun,  and  stopping  them  close  in  dry  bottles. 
They  are  so  plentiful  in  Cumberland  that  they  are  sold  by  the  cart-load.  The  fruit  is 
sometimes  fermented  into  an  intoxicating  liquor,  and  is  put  into  whiskey  to  disguise  its 
peculiar  flavour.  It  is  said  to  possess  narcotic  powers,  and  is  therefore  also  used  in 
beer.    It  makes  an  excellent  jelly,  preferable  to  that  from  currants,  for  venison. 

S718.  Im  tkt  TVciMMCIioM  of  the  HorHemUural  Society^  Mr,  Miku  recommends  the  eultivation  of  this  berry, 
which  is  now  only  ciilkctod  in  its  wild  ttato.  He  obsenrca  that  both  the  Britich  and  American  ipeciee  roajr 
b«  grown  with  inach  advantage  in  numberleH  situationa  in  thia  island,  with  little  tmnhle,  and  on  eotls  where 
few  other  nsefnl  planta  will  grow  to  adTuntage.  Cottagen  «nd  othere  Uring  in  the  neighbdurhood  of  moon 
nnd  heaihe  covered  with  eoifsvitable  to  their  growth,  might  cultivate  them  with  coneiderable  profit  for  the 
■urket ;  and  if  ther  could  not  be  CMnenined  or  discueed  of  in  the  neighbourhotid,  they  might  be  tent  to  a  gnat 
dietance  withoot  the  hazard  of  being  spoiled.  The  American  would  be  the  easiest  managed,  and  most  pr»* 
doctive  for  general  use ;  but,  as  many  prefer  the  flavour  of  the  English  cranberry,  there  would  be  ^ao  a  de- 
mand for  It,  though  at  a  higher  price. 

SuBBBCT.  11. — Blackberry,  or  Brambleberry  {Rubua  Frutieoeus,  Linn.) 
3719.  Thi«  is  a  epecies  of  raspbeny ;  it  is  the  most  common  of  our  native  berries,  and 
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it  is  foond  in  almost  every  hedge,  being  rather  annoying  with  its  long  training  stems  and 
sharp  thorns.  In  Wales  it  grows  to  a  large  size,  and,  in  a  fine  summer,  is  really  an  ex- 
cellent fruit.  The  berries  are  slightly  astringent,  and  are  made  into  a  jam  useful  in  sore 
throats.  They  are  occasionally  used  in  tarts.  The  juice,  mixed  with  raisin  wine  t>efore 
it  is  fermented,  will  give  it  the  colour,  and  much  of  the  flavour  of  claret. 

Sub  SECT.  12. — Devobcrry  {Rubug  Catnu). 

9710.  Phillips,  in  hii  Pmmtwm  BrUmmmea,  p.  71,  nya  that  ^it  is  •  vsriety  of  the  Vituskbanj  ;  ihm  proca- 
faennce*  are  larger  and  fewer  ia  namber  than  thoee  of  the  common  bladibenry.  It  is  generally  foond  traili^ 
on  the  faanJu  of  hedgerows  or  in  hasel  copees,  seldom  growing  abore  a  foot  high.  He  ohaerres,  '*  that  it  ta  a 
berry  of  excellent  flarour,  and  well  deserving  a  place  in  cuUivaled  grounds,  as  it  must  be  eqnaUy  beneficial 
to  society  that  oar  native  fruits  should  be  improved,  as  well  as  that  new  varieties  should  be  imported  firoa 
climates  that  can  five  but  little  hope  of  their  thrivinf  without  Uie  aid  of  artificial  heat.*' 

SuBSKCT.  13.^-Jttitiper-&erry  {Jumpenu  Communu,  Linn.). 

2731.  This  is  the  fruit  of  the  common  juniper,  which  grows  wild  on  our  hills.  They 
are  round,  of  a  blackish-purple  colour :  when  chewed,  they  have,  at  first,  a  warm,  aweet- 
ish,  and  afterward  a  bitter  taste.  In  Sweden  they  are  made  into  a  conserve,  and  eaten 
at  breakfiut.  In  some  places  they  are  roasted,  and  used  as  a  substitute  for  coffee.  A 
volatile  oil  is  contained  in  cells  in  the  shell  of  the  nut,  and  not  in  the  fleshy  part  of  the 
firuit,  that  has  a  close  resemblance  to  oil  of  turpentine,  and  which  is  used  to  flavour  gin ; 
but  the  joniper-berriea  employed  for  this  purpose  are  imported. 

Sub  SECT.  14. — Service  Berriee. 


Jim.  These  are  the  fruit  of  the  wU  serviet-tree  {Pynu  fofMuielu),  Terr  common  in  the  hed^s  and  fields ; 
bat,  though  at  preeent  Uttle  known,  they  were  more  in  nse  formerly.  The  coantry  people  in  soeae  places 
gather  the  bunches  of  berries,  and  hang  them  np  in  the  air  till  they  undergo  an  mcipieat  patre&ctmi,  ia 
which  state  they  possess  a  peculiar  acid,  astringent  taste,  and  are  considered  as  having  cathartic  mopertiei. 
When  mellowed  by  froot  they  hnve  been  need  as  food.  The  sarrioe-tree  is  a  aative  of  England,  but  is  now 
seldom  seen  except  planted  as  ornamental  trees. 

SkOT.   y III. EXOTIC  PBUIT8  WHICH  DO   NOT   KIPBlf  IN  THE   OPEN  AIE  IN  ENOLAlfD,  AH* 

WHICH  AEE  ONLY  drLTITATBD  IN  THE  HOT-B0U8B. 

2723.  It  does  not  enter  into  our  plan  to  describe  the  vast  namber  of  fruits  that  are  foond 
in  various  parts  of  the  world :  the  following  are  occasionally  imported  in  a  preserved 
state,  or  are  sometimes  cultivated  in  this  conntiy  by  the  aid  of  artifii^al  heat. 

Sub  SECT.  I. ^-Pomegranate  {Punica  Granaium,  Linn.). 

2724.  The  pomegranate,  which  derives  its  name  from  '*p<nnum  gratuUumf"  a  kemelled 
apple,  possesses,  independently  of  its  valuable  qualities,  great  historical  interest.  We 
find  it  often  mentioned  in  the  Bible,  where  it  is  included  in  the  fruits  of  Palestine,  with 
the  vine,  the  fig,  the  olive,  and  other  "  pleasant  fruits."  It  likewise  grows  wild  in  Bar- 
hairy.  Pliny  states  that  the  Rpmans  brought  it  from  Carthage  in  the  time  of  Sylla ; 
hence  its  name,  Punica.  It  was  likewise  well  known  to  the  ancient  Greeks,  and  held 
in  great  esteem  by  them :  the  story  of  Proserpine  is  well  known,  who,  having  been  car- 
ried off  by  Pluto,  was  prevented  from  returning  to  the  earth  in  consequence  of  having 
tasted  of  this  fruit  in  the  Elysian  Fields.  They  are  frequently  represented  in  andent 
sculpture. 

2725.  The  fruit  of  the  pomegranate-tree  is  about  the  size  and  shape  of  an  orange.  The 
rind  ia  coriaceous,  of  a  reddish-yellow  colour,  having  a  very  styptic  taste ;  hot  the  pulp 
is  succulent,  contained  in  cells  divided  by  membranes,  and  crowded  with  seeds ;  the 
juice  is  of  a  pleasant  acid  taste,  and  particularly  grateful  and  cooling  in  warm  climates. 
It  is  said  to  assuage  thirst  in  a  degree  quite  peculiar  to  it,  from  its  acid,  which  is  foil  of 
«  pleasant  sweetness."  All  the  rest  of  the  plant  is  highly  astringent.  The  bark  has  so 
much  tannin  that  it  is  employed  in  Germany  and  other  countries  for  making  an  imita- 
tion of  Morocco  leather,  and  the  rind  of  the  fruit  will  do  instead  of  nu^galls  for  ink :  it 
was  also  employed  medicinally  in  ancient  times,  as  it  is  still  in  some  places  at  present. 

2726.  The  pomegranate  flourishes  in  the  open  air  in  the  south  of  Europe ;  but  in 
England,  though  it  blossoms  readily  in  the  southern  counties,  the  fruit  requires  a  green- 
house to  bring  it  to  perfection.  It  was  first  brought  to  this  country  in  1646,  during  the 
reign  of  Henry  VIII.,  and  it  was  among  the  trees  that  fruited  in  the  orange-house  of 
Charles  I.  The  tree  sometimes  attains  the  height  of  twenty  feet,  and  is  highly  prized 
as  an  ornament  on  account  of  its  beautiful  scarlet  blossoms,  which  are  extremely  fra- 
grant. In  the  West  Indies,  where  it  has  been  planted,  the  fruit  grows  larger  and  finer- 
flavoured  than  in  Europe.  Its  singular  and  beautiful  appearance  adds  to  the  vaiiety  at 
the  dessert. 

SoBSBOT.  2. — Banana  {Muea  Sapientum,  Linn.). 

2727.  This  fruit  is  very  generally  diflbsed  over  the  torrid  zone  of  the  New  World, 
and  an  immense  portion  of  mankind  subsist  chiefly  upon  it,  answering  to  them  instead 
of  the  wheat,  barley,  and  rye  in  Europe  and  Western  Asia,  and  rice  in  India.  Tlie 
banana  is  not  known  in  an  uncultivated  state :  among  the  wildest  tribes  in  South  Amer- 
ica, as  well  as  in  other  places,  it  is  propagated  by  suckers. 

2728.  No  individual  plant  in  the  vegetable  kingdom  produces  to  much  nutrimitU  in  the . 
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e  o/frmmd.  The  fniil  is  Itom  Bve  to  seven  or  eight  inches  long,  and  sometiniEg  a 
in  circumference.  Each  plant  will  produce  from  IBO  to  ISO  Truit,  which  grow  in  a 
bunch,  and  each  bunch  weighs  from  60  to  80  pounds.  Humboldl  has  observed  that  a 
European  is  surprised  to  »ee  the  smaltneiis  of  the  plantation  of  bananas  round  an  Indian 
but,  which  is  found  sufficient  to  maintain  the  family.  A  cultivated  space  of  only  1000 
equare  feet  will  admit  of  30  to  40  tMnanaa,  which,  together,  will  annuall;  produce  4O0O 
pounds  weight  of  fruit:  a  produce  133  times  greater  than  could  be  obtained  from  the 
■une  apace  if  covered  with  wheat,  and  44  times  greater  than  if  occupied  by  potatoea. 

1739.  Thtform  ofiltefnat  ta  Minewbal  like  that  of  the  cucumber,  but  of  a  highly 
grateful  flavour,  less  luscious  than  the  plantain,  and  composing  an  extremely  nutritive 
and  healthy  aliment :  the  stalks  are  marked  with  purple  sputa,  whereas  thai  of  the 
plaptain  is  entirely  green. 

The  plantain  is  relished  bj  all  raaks  of  peopde  in  the  WeaC  Indies,  and  is  considered 
aa  preferable  to  bread  in  hot  climates.  Dr.  Wright  observes  that  no  species  of  provis- 
ion could  supply  its  place ;  %ven  wheaten  bread  would  be  less  agreeable,  and  less 
capable  of  supporting  the  laborious  negro,  and  enabling  him  to  preserve  bis  hestth.  In 
America  il  is  the  custom  to  plant  banana  walks,  which  they  extend  as  their  family 
increases.  Some  or  other  of  the  plants  are  in  bearing  the  whole  year  round.  It  is  eaten 
Taw,  roasted,  or  boiled,  and  is  made  into  fritters,  preserves,  and  marmalades ;  and  it  is 
dried  in  the  sun  qnd  preserved  like  figs.  Meal  is  extracted  from  it  by  pounding.  Some- 
times, aAer  making  it  into  a  paste,  they  squeete  it  through  a  sieve,  farm  the  mass  into 
loaves,  which  ate  dried  in  the  sun,  or  baked  in  hot  ashes,  after  having  been  previously 
wrapped  up  in  leaves.    The  fermented  juice  also  affords  an  excellent  wine. 

3730.  Bananas  have  been  fruited  in  England  in  a 
hot-house.  When  the  building  is  toRy  enough  they 
form  a  magnificent  appearance,  equal,  if  not  superior, 
to  what  they  present  in  their  native  climes. 

Perfectly  ripe  bananas  were  produced  in  the  hot- 
houses of  the  Royal  Caledonian  Horticultural  Society, 
in  Edinburgh,  and  were  sent  up  to  the  Lord  Mayor  of 
London  for  the  banquet  given  to  the  present  queen  at 
Guildhall,  but,  from  some  cause  or  other,  were  neglect-  ' 
ed  to  be  mentioned  in  the  published  report,  although 
certainly  the  rarest  dish  on  that  occasion. 

S731.  FlaiUain  {Miua  Faraditiaat,  Linn.).  — This 
fniit  {Jig.  SIT)  is  allied  to  the  banana,  but  Is  a  native 
of  the  Old  World,  growing  in  India  and  Africa,  from 
whence  it  was  carried  to  the  West  ladies. 

3732.  The  fruit  of  the  plantain  is  about  the  size  of 
ordinary  cucumbers.  When  ripe,  it  turns  yellow,  is 
sweet,  of  a  mealy  substance,  tasting  something  like  the 

melon,  luscious,  and  dissolving  In  the  mouth.  It  is  brought  to  table  aa  dessert,  raw, 
fried,  or  roasted.  It  is  used  also  in  tarts,  ur  dried,  or  preserved  as  a  sweetmeat,  and  is 
cooaidered  aa  the  most  wholesome  of  all  confectionery.  The  fruit  grows  in  clusters  on 
the  tree,  which  is  of  the  palm  tribe,  rising  with  a  single  stem  to  the  height  of  flfteen  or 
twenty  feet,  and  having  leaves  only  at  top,  each  of  which  is  about  six  feet  long  and  two 
feet  broad.  The  whole  spike  and  fruit  ollen  weigh  forty  or  fifty  pounds. 
ScisBCT.  S.—Stmuga  {Mangi/era  JndUa,  Linn.). 

S7S8.  The  mango  [Jig  618)  is  one  of  the  most  grsteftal  to  Europeans  of  all  the  tiop- 
joal  fniits.     It  resembles  a  short,  thick  encumber  in  form.  Fig.  US. 

■od  grows  upon  trees  forty  or  fliiy  feet  high :  it  baa  a  thin 
akiD,  and,  on  removing  this,  tbe  interior  consists  of  a  pulp 
which  melts  in  the  mouth  with  a  cooling  sweetness,  and  a 
delicious,  aromatic,  and  sub-aciduhxis  taste.  It  is  sometimes 
eat  into  slices  and  eaten  with  wine,  or  is  candied  to  preserve 
)L  In  the  heart  ia  a  small  stone.  The  mangoes  of  Asia 
are  said  to  excel  those  of  America. 

KM.  la  India  they  are  constantly  at  tte  detaert  in  the  bet  j 
BMnths,  and  iw  flvit  ia  heM  In  such  higta  eMbnaiion;  it  ia  I 
ezlremely  wholesome  and  nutritions.      The  green  fhiit  is 
made  into  jelliea,  conserves,  tarts,  dec.     The  rips  Is  very 

parishahle,  and  cannot  be  brought  to  Ibis  conntry  except  piokled,  ftvm  wfalob  no  idea 
can  be  formed  of  their  exquisite  flavour :  att«^ther,  they  are  considered  as  one  of  the 
chief  dainties  of  the  vegetable  world,  and  are,  consequently,  cultivated  wherever  the 
climate  admits  of  it  and  the  artsofciviliMlion  have  penetrated.  There  are  many  vari- 
eties, some  of  which  are  ill-flavoared. 

3736.  By  the  Hindoo*  the  wood  of  the  tree  ia  eonseomted  to  the  service  of  the  dead, 
and  used  for  coffins  and  fbneral  pile*.  From  the  flour  of  the  dried  kernels  several  kind* 
of  food  are  prepared,  and  tbe  atalka  are  employed  with  tbe  beUl  nut. 


3736.  Tbe  mango  has  been  fniiled  both  in  France  and  England.  U  a  rtnr  tgerhd 
flanti  could  be  had  from  Jamaica,  and  a  Bto*e  fitted  up  for  them,  there  is  little  dooM, 
according  to  Mr.  Knight,  that  tbe  fniit  might  be  had  upon  the  table  b<  eaail;  aa  the 
pineapple. 

ScMBCT.  i.—MttigpiM  (Oaretna  Mangastatia). 
STS7.  This  (/g-  BIB)  is  one  of  the  moat  delicious  fruits  in  the  world,  and  growa  ia 
Sumatra,  Java,  attd  other  iaiands  of  the  Indian  Ocean.  Tbe  fruit  ia  about  tbe  siie  aod 
abape  of  ibc  orange,  surrounded  hj  a  Ihin  shell.  The  pulp  ia  juicj',  and  of  aa  exqniaite 
OaTour,  partaking  uf  that  of  the  pineapple  and  strawberry,  though  some  have  cmnpared 
it  to  other  combinations  of  the  best  froita.  It  ia  also  verj  wholeaoute,  and  ia  aloKM 
tbe  onij  fruit  allowed  to  some  iaTalida,  being  cooling,  and  a  happy  mixture  of  Ibo  tart 
and  the  sweet.     The  tree  ia  about  twenty  feet  high,  and  extretnely  beautiful 

JV-  n*-  rit-f^ 


SuaiacT.  6.—Aht  (Bligltia  SapiiU,  K.  R.}. 
3738.  Thia  fruit  (/f .  OSO)  ia  bo  Darned  because  it  waa  carried  by  Capl.  Bligh,  in  1783, 
from  Guinea,  its  native  country,  to  Jamaica,  where  it  now  growa  well,  and  ia  much 
esteemed.    The  fruit  ia  a  pome,  about  the  aiie  of  a  goose's  egg,  having  a  grateful  sub- 
acid flavour,  and  being  very  wholesome  and  nutritive.      It  has  been  planted  in  thia 
country,  and,  it  ia  thought,  may,  in  a  few  yeara,  produce  fruit  as  easily  as  the  orange. 
Sdbsict.  S. — BrtaJ  Fnit  {Artccmrfui,  Linn.). 
3T39.  This  very  important  fruit  was  originally  found  in  the  southeast  parte  of  Asia, 
and  tbe  iaiaods  of  the  Pacific.     There  are  two  apeciea  of  bread  fruit,  the  Artocaijiu 
H,.  HI.  inUgn/olia,  with  the   leaves  entire,   which  growa 

cbiefiy  on  the  continent  of  Asia ;  and  A.  iitma,  wtth 
tbe  leaves  dee;dy  notched,  which  grows  chiefly  in 
the  islands,  and  ia  the  proper  bread  fmit  (Jig.  SSI). 
The  firat  ia  called  Jaen,  and  tbe  fruit  grows  to  an 
enormouB  aiie,  onen  to  more  than  30  pounds.  It  is 
eaten,  but  it  is  not  very  palatable.     Tbe  laat,  tha 

i  proper  bread  fruit  tree  of  the  South  Sea,  waa  fonnd 
originally  in  the  islsnda  of  the  Indian  Ocean  and 
Southern  Pacific  by  Dampier,  in  1088 :  it  grows  to 
the  siie  of  a  middling  Mk,  and  tbe  fruit  ia  aboot 
eight  or  nine  inches  loag.  of  a  yeUowiab-green  eol' 
our,  and  ia  covered  with  hexagonal  wane.  It  growa 
inclnateraof  five  or  six.  Tbe  pulp  is  white,  and  is  partly  farinaceoua  and  partly  fibrous : 
when  quite  ripe  it  becomes  yeUow  and  juicy. 

S7U.  ft  u  irtnti  i*  variatt  iMyi.  When  maaled  or  baked,  Ihey  aerape  off  tbe  see- 
ood  rind,  and  the  interior  is  eaten  as  bread ;  it  baa  no  seed  nor  atone.  Its  taste  ia 
agreeably  sweet,  between  that  of  wheat  bread  and  roasled  chestnuts.  It  is  extremely 
nutritive,  bnt  must  be  esten  new,  for  in  twenty-four  hours  it  becomes  harsh  and  un- 
palatsble.  When  boiled  it  much  resemblea  potatoea  ;  some  think  it  more  like  Uw 
Jemaalem  artichoke,  and  others  the  chestnut.  It  ie  also  beaten  up  witb  cocosont  and 
milk.  The  fruit  ia  gathered  before  it  is  fully  ripe,  for  when  mature  it  quickly  ruua  into 
decay.  The  bread  fruit  continues  In  sesson  above  eight  months  in  tbe  year ;  and  so 
productive  la  it,  that  two  or  three  trees  are  sufficient  for  the  yearij  aupport  of  one  per- 
soD  :  during  tJie  remaining  montha  they  make  of  it  a  sotirish  paste,  which  they  keep 


jipectatioDS  tbat  had  been  formed  of  its  utility;  hut,  though  it  ia  eaaiiy  cultivated,  i 
does  not  appear  lo  excel  the  banana.  From  eiperimenta  made  in  the  West  Indies,  it 
appears  tbat  it  could  be  converted  Into  Bonr,  from  which  cakea  were  made  extrwnelj 
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wen  llayoared.    It  is  scarcely  necessary  to  say  that  in  this  ooontry  it  can  only  be  raised 
in  the  hot>house. 

SuBsicT.  7. — The  DurioH  {Durio  Zihithinust  Linn.). 

S74S.  This  ia  an  Aaiatie  frait  which  growa  vpoQ  a  loftj  tn«  ;  ud,  though  of  an  agraaabla  taate,  haa  an  oa- 
pleaaaat  atrong  odour.  Sona  of  tha  fitiita  are  aa  larga  aa  a  man'a  haad.  and  are  oorered  with  a  kiiul  of  pointad 
acalea.  It  moat  be  eatan  freah,  aa  it  putrafiea  in  twaatv-foar  hoora.  The  part  which  ia  eatan  ia  a  thick  palpy 
juice  of  the  oonaiatanoa  of  thick  cream,  which  haa  tha  llaToor  of  a  delicate  animal  aubatanoe  mixed  with  a  cool 
vegetable  acid.  Thia  aingolar  dawMir  cannot  bo  imitated  by  any  praoeaa  of  cookery ;  and  the  aubataaoe  ia  ex- 
tremely ntttritiooa.    It  ia  a  ooatly  ftiiit  even  in  ita  native  cotmtry,  and  ia  highly  prised. 

SuBiKCT.  8. — Guava  {Pndium). 

S74S.  There  an  variona  apeciea  of  tha  gnava^  aorae  of  which  are  nativea  of  Apia,  aome  of  America,  and  loma 
common  to  both.  The  beat  of  theee  ia  the  white  gaava  {Pndimt  nyriftmm)t  which  ia  plentiful  in  the  Weat 
Indiea.  The  fruit  ia  rather  bigger  than  a  hen**  egg,  yellow,  amooth,  and  of  a  peculiar  amell.  The  pulp  ia  of 
a  very  agreeable  taate,  aweet,  aromatic,  and  Seah-ooloured.  It  ia  UMd  at  the  aeaaert,  and  preeerved.  Onavn 
jelly  la  ooatndered  aa  one  of  the  fiaeat  oonaervea  which  vre  hnve  from  tha  Weat  Indiea. 

SuBBicT.  9. — The  Mamma  {Mammea  Ameneana). 

f744.  Thia  la  a  nativa  of  the  Weat  Indiea,  where  the  tree  growa  to  the  height  of  aeventy  feet.  The  fruit  ia 
yellow,  and  aomewhat  raaemblii^  a  maaat  apple  in  aiie  and  ahape.  The  pulp  ia  yellow,  and  ia  Tazy  ftagnat 
and  delidona,  like  the  llneat  ^iricot. 

SuBSKCT.  10. — 7^  lAuhi  {Dimoearpus  LUeki). 

S745.  Thia  ia  a  Chineae  fruit,  round,  and  about  two  iachea  and  ft  half  in  diameter.  It  ia  'covered  with  a 
tough  leathery  coat,  within  which  ia  the  pulp,  oolourleaa,  aemi-traniparent,  aligbtly  aweet,  and  of  a  verr 
agreeable  taata.  It  ia  often  brought  to  thia  country  in  a  dried  atate,  in  which,  though  the  pulp  be  muca 
diminiabed  in  aiae,  it  re^na  a  conaidenble  portion  of  ita  original  ilavonr.  It  ia  not  unlikely  but  it  may  beooma 
common  in  thia  couatiy  aa  a  hoC-houae  fruit. 

SuBBKCT.  11. — Jujube  {Zixyjhu  Vulgaris^  Z,  Jujuba), 

1740.  Thia  ia  a  &vourite  deaaert  fruit  in  Italy  and  Spain,  either  freah,  or  dried  aa  a  awaetmeat ;  and  a 
pleaaant  pectoral  loaen|[e  ia  made  of  it  by  the  French  amichecariea.  The  fruit  ia  to  be  Men  in  abnodanee  ia 
the  marketa  of  Conatantinople  and  the  aonthem  parta  of  Europe :  the  Turka  plant  the  treea  round  their  ooSee- 
houaaa,  that  they  may  enjoy  both  their  abade  and  their  fruit.  It  ia  found  ia  grMteat  parfaetaoa  ia  CUaa, 
where  then  are  upward  «  aixty  apeciea. 

SvBiBCT.  12.^The  Juma  {Bertholletia  ExeeUa), 

5747.  Thia  fruit  ia  deaeribed  by  Humboldt  aa  that  which  encloae*  the  triangular  graina  imported  under  the 
name  of  BrusH  mmU.  The  ^it  itaelf  ia  aa  lar|pa  aa  a  child'a  haad,  being  covered  by  a  ahell,  and  growing  upon 
a  tree  fifty  or  aixty  feet  high  ;  the  force  of  their  filll  ia  wo  great  aa  to  be  fatal  to  ooq  who  might  be  struck  with 
them ;  hence  the  Indiana  never  enter  the  wooda  where  they  grow,  in  the  leaaon  of  fall,  without  covering  their 
heada  by  a  buckler. 

Sub  SECT.  13. — Papau  {Cariea  Papaya). 

5748.  The  papau,  which  raaemblee  a  guprd,  about  tha  aize  of  an  ordinary  melon,  growa  on  a  branchleaa  tree 
ia  the  EMt  and  Weat  Indiea.  It  ia  cultivated,  and  ia  eaten  both  rew  and  cooked.  It  ia  wholeeome,  but  not 
very  palatable.  It  ia  uaually  gathered  when  half  grown,  and  aoaked  in  water  to  withdrew  an  acrid  milk  like 
maogoea,  for  which  it  lometimea  forma  a  enbatituta.  The  milk  of  thia  fruit  ta  a  aiDgnlar  aubatance,  for  it  oon- 
taina  a  large  proportion  of  a  apeciea  of  fibrin,  very  like  that  of  animal  flesh,  and  that  of  fungi,  a  ciroomatance 
which  ia  uncommon  among  vegetablea ;  and  the  exhalationa  from  the  leaves  of  the  tree  have  so  powerfol  an 
eflbct,  that  newly-killed  meat  auapended  on  the  tree  in  a  few  boon  beoomea  quite  tender ;  and  the  fleah  of  old 
hoga  and  ponltiy  fed  upon  the  leavea  an  aaid  to  be  aa  tender  aa  that  of  young  pigs  and  pullata. 

SuBBBCT.  14. — The  AUigaioTf  or  Avocado  Pear  {Laurue  Persiea). 

1749.  Thia  ia  another  Weat  Indian  fruit,  about  the  size  of  an  apple.  It  is  considered  as  one  of  the  moat 
delicioua  of  fruita.  It  conaista  of  a  kernel  encloaed  in  a  aoft  rind,  and  the  yellow  pulp  haa  the  finnneaa  mid 
delicate  flavour  of  the  peach,  but  much  auparior. 

SuBBBCT.  16. — The  Anchovy  Pear{Gria»  Cauliflora). 

f750.  It  ia,  likewiae,  one  of  the  fmiii  of  the  West  Indian  islnnda.    It  much  reaemb  ea  the  mango  ia 
and  whea  greea  ia  aometiBW  pickled.    It  might  be  raiaed  in  England  like  the  pineapple. 


CHAPTER  X. 

BPICBB. 

Sect.  !.<— obmbbal  bbmabkb. 

3761.  All  the  eubeianeee  classed  as  spices  are  the  produce  of  tropical  elimaies  only ;  none 
of  onr  native  plants,  and  no  plants  that  come  to  maturity  in  the  open  air  in  this  climate, 
possess  sufficient  aromatic  flavour  to  be  reckoned  among  the  spices.  The  most  valu* 
able  of  these  natural  productions  were  originally  found  in  the  islands  situated  in  the  In- 
dian Ocean,  called  the  Spice  Islands,  or  Moluccas,  and  were  probably  conveyed  from 
them  in  the  most  distant  ages.  The  spices  which  Queen  Sheba  presented  to  Solomon 
were  unknown  in  Palestine,  and  probably  came  from  Ceylon  or  some  of  the  islands  to 
the  east. 

The  delicioas  aromatics  of  tropical  regions  were  highly  prized  by  the  ancient  nations ; 
and,  besides  spices,  we  read  of  frankincense  and  myrrh,  from  the  East,  as  ranking 
among  their  most  esteemed  luxuries.  The  wealthy  Romans  indulged  in  these  to  an 
extravagant  degree ;  as  navigation  and  the  means  of  intercourse  between  distant  na- 
tions improved,  from  the  facility  of  transport,  they  found  their  way,  as  articlea  of  traffic, 
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to  countries  veiy  remote  from  the  place*  of  their  production ;  and  the  inhabitants  eren 
of  the  northern  parts  of  Europe  shared  in  the  advantages  of  this  commercial  spirit. 

2752.  On  the  use  of  foreign  tptcest  we  may  quote  Dr.  Pans  in  his  work  "  On  Diet.** 
**  These  were  not,"  he  observes,  "  intended  by  nature  for  the  inhabitants  of  temperate 
climes :  they  are  heating  and  highly  stimulant.  I  am,  however,  not  anxious  to  gire 
more  weight  to  this  objection  than  it  deserves.  Man  is  no  longer  the  child  of  nature, 
nor  the  passive  inhabitant  of  any  particular  region  :  he  ranges  over  every  part  of  the 
globe,  and  elicits  nourishment  from  the  productions  of  every  climate.  It  may  be,  there- 
fore, necessary  that  he  should  accompany  the  ingestion  of  foreign  aliment  with  foreign 
condiment.  Nature  is  very  kind  in  favouring  the  growth  of  those  productions  which 
are  most  likely  to  answer  our  local  wants.  Those  climates,  for  instance,  which  engen- 
der endemic  diseases  are,  in  general,  congenial  to  the  growth  of  the  plants  that  operate 
as  antidotes  to  them.  But  if  we  go  to  the  East  for  tea,  there  is  no  reason  why  we 
should  not  go  to  the  West  for  sugar.  The  dyspeptic  invalid,  however,  shonld  be  cau- 
tious in  their  use  ;  they  may  afford  temporary  benefit  at  the  expense  of  permanent  mis- 
chief. It  has  been  well  said  that  the  best  quality  of  spices  is  to  stimulate  the  appetite, 
and  their  worst  to  destroy,  by  insensible  degrees,  the  tone  of  the  stomach.  The  intrin- 
sic goodness  of  meats  should  always  be  suspected  when  they  require  spicy  seasoning  to 
compensate  for  their  nataial  want  of  sapidity.'* 

Sect.  II. — peppbb  {Piper,  Linn.). 

2753.  This  is  a  well-known  spice  of  an  aromatic  odour,  and  an  extremely  pungent  and 
acrid  taste. 

2764.  BUtck  Pepper  {Piper  mgrunij  Linn.)  is  the  fruit  of  a  species  of  climbing  vine,  a 
native  of  the  East  Indies,  and  found  on  the  slopes  of  mountains  in  the  southern  parts 
of  both  peninsulas ;  it  is  also  cultivated  extensively  in  Malabar,  and  the  eastern  istande, 
Sumatra,  Java,  Borneo,  and  those  which  are  near.  It  was  formerly  known  only  as  the 
growth  of  these  countries^  the  whole  globe  being  supplied  from  them ;  but  it  has  been 
lately  introduced  into  Cayenne.  The  berries  grow  in  spikes  of  from  twenty  to  thirty, 
are  at  first  green,  and  when  ripe  they  are  of  a  bright  red  colour.  Alter  being  gathered, 
which  they  are  while  green,  they  are  spread  out  on  mats,  with  their  skins  on,  and  dried 
in  the  sun  :  thus  they  become  black,  and  more  or  less  shrivelled.  Those  which  are  least 
ripe,  and  in  the  fittest  state  for  gathering,  shrivel  the  least ;  but  when  they  are  more 
ripe,  they  often  shrivel  up  entirely,  or  contain  nothing  but  dust.  The  goodness  of  pep- 
per is  tried  by  rubbing  it  between  the  hands,  and  what  is  easily  reduced  to  powder  is 
unsound  and  bad. 

2755.  White  Pepper  is  not  the  produce  of  a  separate  plant,  as  was  once  supposed,  but 
is  made  from  the  black,  by  steeping  it  in  lime  and  water  and  rubbing  it  between  the 
hands  till  the  coats  come  off,  the  powerful  acrid  oil  residing  chiefly  in  the  skins.  As  it 
is  only  the  best  grain  that  will  bear  this  operation,  the  white  pepper  is  the  superior 
kind,  and  fetches  a  higher  price  ;  it  is,  of  course,  milder  than  the  black,  and  is  much 
prized  in  China,  but  little  of  it  is  brought  to  England.'  Pepper  is  sometimes  sold  in  the 
shops  ground,  and  then  it  is  often  sophisticated,  the  black  with  burned  bread,  and  the 
white  with  rice  flour. 

2756.  Pepper  is  very  generally  employed  as  a  condiment,  and,  from  its  promoting  the 
secretion  of  the  gastric  juice,  it  aids  the  digestive  powers  of  the  stomach,  sometimes 
rendered  necessary  in  our  artificial  mode  of  living  ;  but,  even  in  small  quantities,  it  is 
hurtful  in  inflammatory  habits.  The  quantity  of  pepper  imported  into  Europe  is  quite 
enormous. 

2757.  According  to  the  analysis  of  Pelletier,  pepper  contains  a  peculiar  substance 
called  £r^mna,  a  concrete  acrid  oil,  a  volatile  oil,  starch,  malic  and  uric  acids,  and  lig- 
nin.  The  oil  of  pepper  is  too  [ningent  to  be  tasted  ;  applied  to  the  skin,  it  reddens  and 
inflames  it :  from  which  we  may  comprehend  the  effect  upon  the  palate  and  stomach. 

2758.  Long  Pepper  is  produced  by  a  diflTerent  plant  {Piper  longum),  growing  in  the 
same  countries.    It  is  less  aromatic  than  the  black,  but  the  oil  is  still  more  pungent. 

2759.  Cayenne  Pepper  is  a  very  difl*erent  substance,  and  is  the  most  heating  and  stim- 
ulating spice  with  which  we  are  acquainted,  being  extremely  pungent  and  amd,  netting 
the  mouth,  as  it  were,  on  fire.  It  is  powder  prepared  from  several  varieties  of  the  ca|>- 
sioum,  which  are  annual  plants,  natives  of  both  the  Indies,  where  Uiey  are  used  in  laige 
quantities  both  with  vegetable  and  animal  food,  and  fh>m  these  countries  we  have  bor- 
rowed their  use. 

There  are  three  varieties  of  capsicum,  all  natives  of  tropical  climates,  but  which  have 
been  so  far  naturalized  in  this  country  as  to  bear  in  the  open  air  in  auromer.  Gumem, 
pepper  {C.  annum)  was  introduced  into  England  from  India  so  early  as  1548.  The  plant 
rises  about  two  feet,  and  has  white  flowers  succeeded  by  pods,  which,  when  ripe,  are 
yellow  or  red.  Cherry  pepper  (C.  cerasiforme)  was  brought  from  the  West  Indies  in 
1759.  It  is  very  like  the  last,  only  its  pods  are  generally  round,  like  cherries.  Bell 
pepper  (C.  grossum)  produces  the  largest  pods,  and  is,  therefore,  generally  preferred. 
The  pods  of  all  these,  when  ripe,  are  extremely  hot  in  their  taste  ;  and  when  in  their 
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green  state  they  are  used  as  a  pickle,  and  called  ckUlies  with  as.  When  ripe,  they  are 
ground  into  the  condiment  called  Cayenne  pepper ;  but  the  best  of  this  we  hare  from  the 
West  Indies  ready  prepared,  and  it  is  made  from  the  C.  baccaiumf  or  ifird  pepper^  so  called 
because  much  eaten  by  birds,  as  hens  and  turkeys,  which  are  extremely  fond  of  it.  The 
East  Indian  Cayenne  is  prepared  in  a  very  careless  manner,  and  has  ollen  a  dirty  brown 
colour.  To  improve  the  colour,  by  making  it  red,  a  colouring  substance  is  sometimes 
added,  and  Accam  has  stated  that  he  had  detected  red-lead,  which  is  a  poison.  With 
us,  capsicums,  or  chiUies,  are  ripe  in  September  or  October,  and  the  pods  are  easily  pound- 
ed in  a  mortar,  after  being  dried  before  the  fire.  They  may  be  purchased  in  Co  vent 
Garden  market.  About  one  fourth  their  weight  of  salt  is  mixed  with  them  in  the  mor- 
tar to  prevent  the  dust  getting  to  the  eyes.  Dr.  Kitchener  states  that  this  is  the  only 
way  to  have  genuine  Cayenne,  and  that  the  English  has  a  finer  flavour  than  the  foreign, 
though  not  half  the  heat. 

2760.  This  powerful  spice  has  become  a  necessary  article  at  table,  and  is  much  esteemed 
for  its  flavour,  and  the  quality  which  it  is  supposed  to  ppssess  of  promoting  the  diges- 
tion offish  and  other  kinds  of  food.  But  it  may  be  doubtful  if  the  practice  is  conducive 
to  health ;  for,  though  Cayenne  pepper,  like  highly-flavoured  Indian  soys,  may  occasion- 
ally assist  digestion,  it  would,  perhaps,  be  better  that  invalids  should  abstain  from  food 
requiring  a  vigoroueastomach,  than  to  employ  artificial  stimulants. 

2761.  The  dish  called  Mavrdran  in  the  West  Indies,  which  is  resorted  to  for  exciting 
an  appetite,  and  which  is  said  to  be  sure  to  do  so  in  the  most  languid  state  of  the  digest- 
ive organs,  is  a  mixture  of  bird  pepper,  shallots  or  onions  cut  small,  a  little  lime  juice, 
Madeira  wine,  and  sliced  encumbers. 

Sect.  III. — cinnamon  {Lomtus  Cinnamomum,  Linn.). 

2762.  This  is  the  inner  bark  of  a  tree,  a  native  of  Ceylon,  and  several  countries  in  the 
East,  as  China,  Borneo,  dtc.,  but  it  is  now  cultivated  in  the  West  Indies  and  South 
America.  It  has  also  been  lately  planted  in  Egypt,  and  appears  to  succeed.  The  cin- 
namon-tree grows  to  the  height  of  twenty  feet ;  but  when  cultivated  for  the  sake  of  the 
spice  it  is  not  allowed  to  attain  its  full  size,  but  is  lopped  close  to  the  ground  when 
about  ten  feet  high,  with  a  stem  one  or  two  inches  in  diameter.  New  branches  shoot  up 
from  the  roots,  and  these  shoots  are  cut  when  from  half  an  inch  to  three  quarters  of  an 
inch  in  thickness,  and  in  length  from  two  to  three  feet.  The  Iragrant  bark  is  protected 
by  a  tasteless  cuticle,  and  after  this  is  stripped  off  the  bark  is  dried,  which  makes  it 
shrivel  up  and  assume  the  quill  form  in  which  it  is  imported,  and  the  smaller  pieces  are 
put  within  the  larger.  The  best  is  scarcely  thicker  than  paper,  and  in  long  pieces, 
of  a  light  yellow,  bordering  upon  fawn  brown,  a  dark  colour  being  a  mark  of  inferiority. 
Its  odour  is  very  fragrant ;  its  taste  is  agreeable  and  highly  aromatic,  hot,  but  not  too 
pungent  to  be  borne  upon  the  tongue,  and  without  any  bitterness. 

2763.  Cinnamon  easily  communicates  its  agreeable  flavour  to  any  other  substance, 
and  hence  it  is  much  employed  in  the  most  delicate  preparations  of  the  cook  and  con- 
fectioner. 

2764.  An  essential  oil  is  distilled  from  it  in  the  countries  where  it  grows ;  but  vei^ 
little  of  this  is  contained  in  the  bark  as  we  have  it.  This  oil  is  very  pungent,  and  is 
heavier  than  water ;  it  is  extremely  dear.  The  best  cinnamon  comes  from  Ceylon, 
where  a  greater  quantity  grows  than  in  any  other  part  of  the  world ;  and  the  property 
of  all  the  cinnamon-trees  there  is  retained  by  our  government,  though  the  regulations 
by  which  the  preparation  of  their  produce  for  market  was  limited  and  restricted  are 
now  relaxed :  some  of  the  Chinese  is  also  yery  good,  but  generally  it  is  inferior ;  the 
Cayenne  is  thicker,  but  not  so  good ;  that  from  Brazil  is  the  worst. 

2765.  Cassia  is  a  bark  brought  chiefly  from  China  and  Ceylon,  possessed  of  the  usual 
properties  of  cinnamon,  and  was  once  supposed  to  be  the  produce  of  another  tree ;  but 
it  is  now  certain,  from  the  observations  of  Mr.  Marshall,  that  it  is  only  the  bark  from 
the  trunk  and  larger  branches  of  the  cinnamon-tree :  it  is  of  a  flat  shape,  much  thicker, 
and  has  the  mucous  integument  of  the  bark  remaining,  which  is  cleared  off  flrom  the 
proper  cinnamon.  It  has  the  same  qualities  of  cinnamon,  only  in  an  inferior  degree. 
According  to  Vauquelin,  cinnamon  contains  volatile  oil,  tannin,  mucilage,  a  vegeto-ani- 
mal  colouring  matter,  an  acid,  and  woody  fibre.  The  oil  of  cinnamon  is  prepared  chiefly 
from  cassia  and  from  the  chips  of  cinnamon :  eighty  pounds  yieki  about  two  oonoea  and 
a  half  of  the  oil,  worth  in  England  a  guinea  per  ounce.  % 

Sect.  IY. — clovks  {Eugenia  CaryophUlata). 

2766.  Cloves  are  the  fruit,  or,  rather,  the  palyx  of  the  unexpanded  flowers  of  the 
clove-tree.  Their  name  in  French  is  chu,  a  nail,  from  their  resemblance  to  one,  and 
hence  our  term  "  clove." 

2767.  The  tree  is  a  native  of  the  Malacca  Islands,  where  they  were  originally  found 
by  the  Portuguese  in  1511,  the  date  of  their  introduction  into  Europe.  The  Dutch,  on 
gaining  possession  of  the  Spice  Islands,  endeavoured  to  secure  a  monopoly  of  cloves ; 
and  with  the  view  of  confining  the  cultivation  of  the  tree  to  Amboyna,  the  seat  of  their 
power,  they  bribed  the  surrounding  chiefs  to  cut  down  all  the  clove-trees  in  the  other 

V  tt  V 
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islands.  As  these  contracts  still  exist,  a  military  officer  wiih  a  party  of  soldiers  annu- 
ally Yisit  every  place  with  axes  to  destroy  the  young  trees,  which  spring  up  in  aston- 
ishing abundance.  Sir  Stamford  Raffles  describes  the  clove  as  a  tree  of  noble  height, 
somewhat  like  the  bay,  and  composing*  by  the  beauty  of  their  form,  the  luxuriance  of 
their  foliage,  and  the  spicy  fragrance  with  which  they  perfume  the  air,  some  of  the  most 
delightful  objects  in  the  world.  The  best  variety  of  the  Amboyna  clove,  called  the 
royal  ctove,  is  scarce.    It  is  smaller  and  blacker  than  the  other  kinds. 

2768.  But,  notwithstanding  this  conduct  of  the  Dutch,  cloves  are  now  cultivated  in 
other  parts  of  the  world.  The  French  introduced  them  at  Mauritius,  Bourbon,  Cayenne^ 
and  Martinique,  and  they  have  since  been  carried  to  St.  Kitt*8,  St.  Vincent's,  and  Trini- 
dad. The  trees  live  twenty>four  years,  and  bear  from  six  to  twenty  years.  Ader  the 
cloves  are  collected  in  the  green  state,  they  are  dried  quickly  by  exposure  to  heat  and 
smoke,  until  they  appear  of  a  deep  brown  colour ;  after  which  the  drying  is  completed 
in  the  sun.    Those  dried  wholly  in  the  sun  are  the  best. 

2769.  Cloves  form  one  of  the  mott  agreeable  of  aU  the  Mpice*,  and  are  much  employed  in 
flavouring  many  dishes,  preserves,  liqueurs,  i^.  They  contain  a  considerable  quantity 
of  essential  oil  of  a  very  pungent  quality,  in  which  their  efficiency  consists,  and  this  is 
procured  by  distillation  ;  it  is  said  that  the  Dutch  sometimes  extract  part  of  this  oil, 
and  then  mix  the  deteriorated  cloves  with  fresh  ones,  from  which  they  imbibe  some  of 
what  they  contain.  Cloves  are  also  very  liable  to  imbibe  water,  which  increases  their 
weight. 

2770.  Cloves  are  employed  more  for  their  flavour  than  for  their  medicinal  qualities ; 
but  they  are  likewise  very  powerful  stimulants  of  the  stomach,  and  are  used,  but  with 
caution,  in  conjunction  with  bitters.  They  yield  their  medicinal  and  other  qualities  t>3 
water  and  to  alcohol. 

2771.  According  to  Tromsdorff,  1000  parts  of  cloves  contain  180  of  volatile  oil ;  40 
extract  scarcely  soluble ;  130  gum  ;  60  resin  ;  280  woody  fibre ;  and  180  water.  The 
volatile  oil  of  cloves  might  be  advantageously  employed  instead  of  the  dried  cloTe  in 
culinary  processes. 

Sbct.  V. — NUTMKO  {Myristica  Mosckata). 

2772.  This  is 'also  a  native  of  the  Spice  Islands,  the  Moluccas,  and  the  monopolizing 
spirit  of  the  Dutch  was  long  enabled  to  keep  the  cultivation  of  it  to  themselves  by  ex- 
tirpating it  from  all  the  islands  except  Banda,  where  it  is  chifly  grown,  the  whole  of 
the  plantations  being  in  the  possession  of  their  government.  But  while  the  English 
had  possession  of  the  Spice  Islands,  plants  were  carried  to  Penang  and  Bencoolen, 
where  they  now  flourish,  and  produce  a  considerable  quantity  of  nutmegs.  Sir  Stamford 
Raffles  states  that  they  are  also  largely  cultivated  in  Sumatra.  Attempts  have  likewise 
been  made  to  introduce  them  into  the  West  Indies,  not  altogether  without  success.  The 
tree  is  not  unlike  the  pear.    It  bears  fruit  all  the  year  round. 

2773.  The  exterior  pari  of  the  fruit  is  a  pulpy  substance^  sometimes  brought  to  table  in 
India  as  a  preserve ;  within  this  is  a  thin  shining  black  shell  surrounded  by  membran- 
ous layers,  which  constitute  another  of  our  spices,  the  Mact^  and  within  the  shell  is 
the  nutmeg.  To  prepare  them,  the  pulp  is  cleared  ofi*,  and  the  mace  separated  by  a 
knife ;  the  nuts  are  then  dried  in  the  sun,  and  afterward  by  the  fire ;  by  this  the  sheU 
becomes  brittle,  and  the  kernel  within  shrinks,  which  admits  of  the  nuts  being  broken 
without  injuring  the  nutmeg.  They  are  then  soaked  in  sea  water,  and  impregnated 
with  lime  to  destroy  the  vegetating  power  and  keep  away  insects ;  but  Mr.  Crawford 
observes  that  the  natives,  if  left  to  themselves,  transport  them  in  the  shell,  which  is  by 
far  the  best  mode. 

2774.  There  are  two  sorts  of  nutmeg ;  one  wild,  which  is  long  or  oval-shaped,  and  much 
inferior :  the  cultivated  nutmeg  is  nearly  round :  the  best  are  firm,  hard,  and  of  an 
unctuous  consistence,  the  odour  strong,  aromatic,  and  agreeable ;  taste  hot  and  acrid. 
When  cut  across,  they  appear  full  of  dark  veins,  which  contain  much  volatile  oil. 

2775.  This  oil  is  yielded  by  distillation^  and  it  possesses  the  flavour  of  the  nutmeg  in 
perfection,  two  drops  being  nearly  equal  to  a  pound  of  the  powder;  this  is  made  from 
the  broken  kernels ;  and  it  is  said  that  the  nutmegs  are  sometimes  punctured  and  boiled 
for  the  purpose  of  extracting  the  oil,  the  holes  being  filled  up  with  sassafras  :  it  is  one 
of  the  few  oils  of  tropical  climates  that  are  lighter  than  water.  It  is  employed  in 
medicine. 

2776.  The  nutmeg  is  much  used  as  a  condiment ;  but  Dr.  A.  Thomson  observes  that,  if 
taken  in  large  quantity,  it  is  found  to  have  narcotic  effects,  and  to  produce  symptoms 
indicating  great  determination  to  the  head,  on  which  account  it  should  be  cautiously 
used  in  apoplectic  and  paralytic  habits. 

2777.  The  analysis  of  M.  Bonastre  shows  nutmeg  to  contain^  in  100  parts,  24  of  an  insol- 
uble white  matter  (stearin);  7  6  of  an  insoluble  coloured  butter  (elain);  6-2  of  a 
volatile  oil ;  0-6  of  an  acid ;  2-4  of  fecula ;  1-2  of  gum ;  and  68  0  of  ligneous  matter. 

Sect.  VI. — ^macb. 
3778.  Maee  if  the  reddish  membrane  surrounding  the  shell  which  contains  the  nutmeg.    It 
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IS  dried  previous  to  packing  tight  in  bags.  Its  general  qualities  are  the  same  as  those  of 
nutmeg ;  it  has  an  agreeable  aromatic  odour,  and  a  hot,  biting  taste.  According  to  Mr. 
Henry,  it  contains  a  small  quantity  of  volatile  oil ;  a  large  quantity  of  a  yellow,  odor- 
ous, tixed  oil,  soluble  in  ether,  but  insoluble  even  in  boiling  achohol ;  a  nearly  equal 
quantity  of  a  red,  odorous,  fixed  oil,  soluble  both  in  ether  and  alcohol;  a  gummy 
matter  forming  nearly  a  third  of  the  weight  of  the  mace ;  and  a  small  quantity  of  woody 
matter. 

Skct.  YII. — GiNGKB  {Zingiber  Officinale^  Linn.). 

2779.  Ginger  is  the  tuber,  or,  rather,  the  rhizome,  of  a  plant  which  is  a  native  of  the 
mountain  of  Gingi  in  Hindostan,  whence  the  name.  It  was  carried  from  India  to  Cay- 
enne and  the  West  Indies,  where  the  greatest  part  of  the  ginger  of  Europe  is  cultivated. 
There  are  two  kinds  of  ginger,  but  the  difference  consists  chiefly  in  the  mode  of  pre- 
paring it.  White  ginger  consists  of  the  best  pieces,  of  which  the  outer  skin  has  been 
scraped  off;  they  are  then  well  washed  and  dried  in  the  sun :  it  breaks  with  a  fibrous 
(racture,  and  is  the  strongest  and  best  flavoured:  good  ginger  should  be  compact  and 
heavy.  Black  ginger  is  the  inferior  kind,  which  has  only  been  scalded  before  it  was 
dried. 

2780.  Ginger  is  one  of  the  most  agreeable  and  wholesome  spices :  it  is  much  used  in 
culinary  operations,  and  likewise  in  beer  and  other  beverages.  It  is  stimulating  to  the 
digestive  organs,  and  is  less  hurtful  than  pepper ;  but,  Uke  all  excitants,  it  should  be 
used  with  great  moderation.  The  constant  use  of  any  kind  of  spices  is,  as  we  have 
stated,  to  lessen  in  time  the  nervous  irritability  and  weaken  the  digestive  function  ;  for 
this  reason,  gingerbread,  which  contains  a  great  deal  of  ginger,  is  very  injurious  to  the 
stomachs  of  chUdren.  As  a  medicine  it  is  occasionally  highly  useful ;  and  an  essence 
or  essential  oil  of  ginger  is  prepared  as  a  more  convenient  mode  of  applying  it. 

2781.  Preserved  ginger  comes  to  us  from  the  West  Indies,  tt  is  made  by  scalding  the 
roots  when  they  are  green  and  full  of  sap ;  then  peeling  them  in  cold  water,  and  putting 
them  into  jars  with  a  rich  sirup,  in  which  state  we  receive  them.  It  should  be  chosen 
of  a  bright  yellow  colour,  with  a  little  transparency :  what  is  dark-coloured,  fibrous,  and 
stringy  is  not  good. 

Ginger  roots,  fit  for  preserving,  and  in  size  equal  to  West  Indian,  have  been  produced 
in  the  Royal  Caledonian  Horticultural  Garden  in  Edinburgh. 

When  analyzed^  ginger  is  found  to  consist  chiefly  of  starch ;  besides  which  it  contains 
a  resin  soluble  in  ether,  another  insoluble,  a  volatile  oil,  a  vegeto-amimal  matter, 
acetic  acid,  potash,  gum,  sulphur,  and  lignin.  The  pungency  consists  in  the  oleo-resin 
combined  with  the  starch. 

Sbct.  VIII. — ALLSPICE,  PIMENTO,  OR  JAMAICA  PEPPER  {Eugcnia  Pimcnta,  Linn.). 

2782.  This  well-known  and  useful  spice  is  the  berry  of  a  handsome  tree  that  grows 
to  the  height  of  twenty  feet  in  the  West  Indies  and  South  America.  It  belongs  to  the 
natural  order  of  the  Myrtacese,  and  as  it  grows  spontaneously  in  Jamaica,  the  seeds  are 
supposed  to  be  sown  by  birds.  The  fruit  is  not  sufllered  to  ripen,  but  is  gathered  while 
yet  green ;  when  dried  in  the  sun  it  becomes  black.  It  is  less  expensive  than  the  Orient- 
al spices,  and,  as  it  combines  the  flavour  of  cinnamon,  nutmeg,  and  cloves,  it  is  known 
here  popularly  by  the  name  of  allspice.  It  is  a  very  agreeable  aromatic,  and  is  consid- 
ered as  the  most  mild  and  innocent  of  the  common  spices ;  hence  it  is  much  employed 
for  domestic  purposes. 

Its  active  principle  resides  in  an  essential  oi/,  which  it  gives  out  readily  to  water  and 
spirit.  The  essential  oil,  or  essence  of  allspice,  is  of  a  deep  reddish-brown  colour,  and 
extremely  pungent ;  a  few  drops  is  suflicient  to  give  a  flavour  to  gravy,  or  to  mulled 
wine. 

The  best  pimento  is  from  Jamaica ;  an  inferior  and  larger  kind  grows  in  Tobago. 

It  may  be  proper  to  observe  that  it  is  the  practice  of  London  shops  to  sell  what  they 
call  mixed  spice,  which  consists  of  a  portion  of  all  the  above-mentioned  spices  ground  to- 
gether ;  this  is  much  used  about  Christmas  time,  and  is  convenient  for  many  purposes. 

Sect.  IX. — lemox  and  orange  peel. 

2783.  Among  the  aromatic  condiments  may  likewise  be  reckoned  the  rinds  of  the  lemon  and 
orange,  called  lemon  and  orange  peel,  which  owe  their  high  flavour  to  the  essential  oil 
they  contain,  which  is  extracted  and  sold  as  the  essence  of  lemons  and  oranges  ;  a  few 
drops  of  this  essential  oil  is  equally  eflScacious  with  the  peel  itself,  and  has  the  advan- 
tage of  being  easily  preserved,  whereas  the  peel,  when  dried,  loses  most  of  its  flavour 
in  time,  from  the  essential  oil  escaping. 


524  BEYBRAOBa   USED  IN  THE  BRITISH  I8LB8. 

BOOK   VIII. 

ON  THE  VARIOUS  BEVERAGES  USED  IN  THE  BRITISH  ISLES. 

CHAPTER  I. 

WATER. 
SXCT.  I — IICTBODUCTOET  OBSBKTATIOirB. 

2784.  In  the  following  account  of  water,  we  propose  to  confine  oarselves  chiefly  to  the 
consideration  of  those  properties  which  relate  to  its  use  as  a  beverage,  either  alone,  or  as 
an  ingredient  in  the  preparation  of  the  various  kinds  of  drink  which  we  shall  describe ; 
and  to  its  employment  in  the  culinary  art. 

2785.  As  a  beverage^  the  qtuUiiiet  of  toater  dijfer  materially ;  every  one  is  sensible  of  the 
great  difference  between  that  of  a  sofl  and  clear  spring,  and  that  of  a  stagnant  pool ;  and 
persons  much  accustomed  to  this  simple  beverage  can  distinguish  flavours  in  it  which 
are  not  sensible  to  others.  The  value  of  purity  in  water  is  universally  admitted,  but 
it  requires  to  be  explained  in  what  that  purity  consists ;  for  it  can  be  shown  that  water 
absolutely  pure  is  not  the  fiflest  for  many  purposes.  All  water,  in  a  natural  state,  ia 
impregnated  with  a  certain  proportion  of  air,  which  is  highly  vseful ;  and  of  many  other 
substances  found  more  or  less  in  water,  some  are  harmless,  while  others  are  extremely 
prejudicial. 

2786.  The  ntost  general  distinction  of  water  is  into  hard  and  soft,  and  both  the  cook  aod 
the  laundress  may  practically  be  good  judges  of  these  properties ;  yet  we  do  not  consider 
it  sufficient  to  possess  this  merely  practical  knowledge ;  we  shall  therefore  enter  more 
minutely  into  the  natural  history  and  details  respecting  a  liquid  in  such  universal  use, 
and  of  such  serious  importance  to  the  health  and  comfort  of  families. 

2787.  With  this  view,  we  propose  first  to  inquire  into  the  chemical  nature  of  water  as 
a  liquid  body,  and  we  will  afterward  examine  the  properties  of  the  several  kinds  which 
are  obtained  from  different  sources,  and  which  are  found  in  various  situations  in  the 
earth ;  to  which  will  be  added  instructions  as  to  the  best  modes  of  supplying  and  pre- 
serving it. 

SbCT.  II. — or  TUB  COMPOSITION  AND  OENBBAL  PB0PEBTIB8  OP  WATBB. 

2788.  In  order  to  have  a  clear  idea  of  the  nature  of  water,  we  roust  take  a  view  of  its 
chemical  constitution. 

2789.  Water  toas  long  considered  as  one  of  the  natural  elements,  and,  consequently,  was 
supposed  to  be  simple,  and  incapable  of  being  decomposed,  or  separated  into  other  sab- 
stances.  The  discoveries  of  chemistry,  however,  have  proved  that  this  fluid  is,  in  fact,  a 
chemical  combination  of  two  kinds  of  gas,  or  air,  which,  of  themselves,  are  invisible. 
The  nature  of  these  gases  has  been  mentioned  in  Book  III., "  On  Ventilation ;"  but  as  a 
certain  degree  of  repetition  is  unavoidable  in  a  work  like  the  present,  it  will  be  proper 
to  speak  of  them  again  as  the  elements  of  water. 

2790.  The  txeo  gases  of  which  water  is  composed  are  oxygen  and  hydrogen.  Oxygen  is 
that  gas  which  we  formerly  stated  to  enter  into  the  composition  of  the  atmosphere 
which  we  breathe,  and  without  which,  indeed,  life  could  not  be  supported ;  hydrogen  is 
an  inflammable  body,  and  is  the  basis  of  the  gas  now  so  much  employed  in  lighting  our 
streets.  But  water  is  not  a  mere  mechanical  mixture  of  these  two  kinds  of  air,  for  if  a 
portion  of  each  of  them  be  merely  introduced  into  one  vessel,  water  will  not  be  the  re- 
sult. In  order  to  produce  the  fluid  we  are  treating  of,  these  gases  must  be  united  in 
what  is  termed  a  chemical  mode,  that  is,  by  a  particular  and  intimate  union  very  diflTer- 
ent  from  simple  mixture.  There  is  no  doubt  that  water  is  thus  formed  daily  by  many 
natural  processes,  some  of  which  are  connected  with  meteorological  phenomena.  The 
fact  of  the  composition  of  water  was  first  shown  by  Mr.  Cavendish,  who  demonstrated 
it  by  huming  oxygen  and  hydrogen  gases  in  a  dry  glass  vessel,  by  which  a  quantity  of 
pure  water  was  generated  exactly  equal  in  weight  to  that  of  the  gases  which  had  dis- 
appeared. 

2791.  By  ingemous  experiments^  water  can  be  separated  into  its  elementary  constituents^ 
oxygen  and  hydrogen ;  and  by  another  process  these  very  constituents  can  be  made  to 
re-unite,  and  form  the  same  quantity  of  water  as  was  decomposed.  There  is,  therefore, 
no  opinion  in  natural  philosophy  better  established  than  that  water  is  a  compound  body, 
and,  consequently,  that  it  cannot  be  ranked  among  the  elements. 

When  we  speak  of  the  general  properties  of  water  as  a  body,  we  allude  only  to  water 
which  is  absolutely  pure,  and  unmixed  with  any  other  matter  whatever. 

2792.  Although  jmre  water  is  composed  of  two  gaseous  bodies,  yet  there  is  no  variety  in  its 
composition ;  that  is,  a  given  quantity  of  water  has  not  at  one  time  more  oxygen,  and  at 
another  more  hydrogen,  but  the  proportion  of  these  constituents  is  always  precisely  the 
same,  namely,  eight  parts,  by  weight,  of  oxygen,  and  one  of  hydrogen.    Neither  is  pure 
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water,  in  itself,  liable  to  any  change  whatever ;  when  ita  elements  have  once  fairly  nnited 
to  form  a  liquid,  they  cannot  be  separated  or  altered  in  any  manner  without  the  liquid 
entirely  losing  all  its  properties ;  in  short,  by  no  longer  existing  as  water.  Why,  then, 
it  may  be  asked,  do  we  hear  of  different  kinds  of  water  1  If  water  be  unchangeable, 
what  distinctions  can  be  made,  or  how  can  various  specimens  of  water  have  different 
qualities,  as  hard,  soft,  and  so  on  1  The  answer  to  these  questions  will  form  the  subject 
of  the  following  pages.  And  first  we  shall  describe  the  properties  of  water  as  a  body, 
independently  of  every  kind  of  mixture  w^ith  any  other  substance,  or  contaminations  of 
any  kind. 

2793.  Water  is  volatile,  that  is,  it  is  capable  of  being  converted  into  vapour.  If  a  ves- 
sel containing  water  be  exposed  to  the  air,  the  water  gradually  lessens  in  quantity,  and, 
at  length,  disappears  altogether.  This,  in  familiar  language,  is  said  to  be  the  drying  up 
of  the  water ;  but  the  fact  is,  the  water  has  insensibly  been>  converted  into  invisible 
Tapour,  which  has  mingled  with  the  atmosphere.  This  is  called  evaporation ;  not*a  par- 
ticle of  the  water  is  lost,  but  the  whole  has  dissolved  in  the  air,  to  return  one  day  in  the 
form  of  rain. 

2794.  We  have  already  ehown  (in  Chap.  I.,  Book  I.,  "  On  Heat")  that  water  boils,  or  is 
converted  into  steam,  when  it  is  heated  to  212®  in  the  ordinary  pressure  of  the  atmo- 
sphere, that  is,  when  the  barometer  stands  at  30  inches ;  water  cannot  be  made  any 
hotter  in  open  vessels,  because  the  steam  carries  off  the  hiit.  If  salt  be  added  to  water, 
it  ia  capable  of  being  heated  to  a  degree  higher  than  212°,  in  proportion  to  the  strength 
of  the  brine. 

2795.  But  water  may  be  heated  to  a  mitch  higher  degree  in  doted  veeeeltt  where  the  steam 
is  confined  so  as  to  exert  a  great  pressure  upon  the  surface  of  the  water ;  or  the  steam 
may  thus  be  prevented  from  forming ;  but  in  that  case  it  is  requisite  that  the  vessels 
should  be  extremely  strong,  or  have  a  safety-valve,  otherwise  there  is  danger  of  their 
bursting.    The  digesters  for  dissolving  meat  and  bones  are  made  upon  this  principle. 

2796.  We  may  here  refer  the  reader  to  what  we  have  said  in  Chap.  I.,  Book  I.,  "  On 
Heat,"  for  nuny  details  connected  with  the  heating  of  water. 

2797.  Steam  is  condensed  again  into  water  hy  cold :  if  deprived  of  the  heat  which  made 
it  steam,  it  returns  to  its  former  liquid  state.  On  these  two  processes,  the  conversion 
of  liquids  into  the  elastic  form,  and  condensing  them  by  means  of  cold  into  the  liquid 
form  again,  the  art  of  distilling  depends. 

2798.  Water  is  so  bad  a  conductor  of  heal  that  it  was  supposed  by  Count  Rumford  to  be 
absolutely  a  non^condMctor,  And  although  late  experiments  have  shown  that  this  is  not 
actually  the  case,  yet  water  conducts  heat  so  imperfectly  that  the  count's  conclusion 
may  be  taken  as  true  for  practice  in  the  greater  number  of  ordinary  cases.  A  vessel  of 
water,  when  put  upon  the  fire,  is  heated  by  the  lower  stratum  of  water  expanding,  and 
becoming  specifically  lighter ;  hence  it  ascends  through  the  rest  to  the  top,  causing  an- 
other layer  to  take  its  place ;  this  becomes  heated  in  its  turn,  and  so  the  various  parti- 
cles of  water  transport  or  carry  the  heat  upward  by  their  motion. 

2799.  Water  becomes  solid,  or  is  converted  into  ice,  when  it  is  cooled  down  to  32°,  and 
the  ice  begins  to  be  formed  by  appearing  like  needles  crossing  each  other.  In  freezing, 
the  air  contained  in  water  is  excluded,  but  the  bulk  of  the  ice  being  greater  than  that  of 
the  water  which  has  been  frozen,  ice  is  specifically  lighter  than  water,  and  swims  upon 
it.    The  specific  gravity  of  ice  is  about  0-94 ;  that  is,  it  is  ^^  lighter  than  water. 

2800.  Water,  in  freezing,  and  increasing  in  bulk,  expands  with  great  force ;  and  hence  it 
frequently  bursts  very  strong  vessels  in  which  it  may  be  contained :  to  this  cause  must 
be  attributed  the  rapture  of  pipes  in  frosty  weather.  The  expansive  force  of  ice  in 
fireezing  is  well  shown  in  an  experiment  made  by  Major  Williams.  A  bomb-shell,  thir- 
teen inches  in  diameter,  and  more  than  two  inches  thick,  was  filled  with  wa^er,  and  the 
fuse-hole  plugged  up  with  an  iron  bolt :  thus  charged,  it  was  exposed  to  the  cold  of  a 
severe  frost,  and  the  consequence  was  that  the  bomb  burst  by  the  congelation  of  the 
water.  This  expansive  power  of  water  in  freezing  is  of  infinite  importance  in  the  prep- 
aration of  soils  by  the  disintegration  of  rocks,  and  the  pulverization  of  the  ground  after 
it  has  been  turned  up. 

2801.  Water  assumes  the  solid  form,  not  only  when  it  becomes  ice,  but  likewise  in  many 
cases  where  it  conibines  chemically  with  other  bodies ;  for  instance,  when  salts  crystal- 
lize from  their  solutions  in  water,  a  certain  portion  of  this  fluid  becomes  fixed,  and  is 
called  the  water  of  crystallization :  a  familiar  example  of  this  may  be  given  in  the  slack- 
ing of  lime,  where  the  water  becomes  united  to  the  lime,  and  a  dry  powder,  called 
slacked  Um£,  is  the  result,  and  which  always  contains  some  water  in  a  state  of  solidity : 
this  kind  of  union  of  a  substance  with  water  is  called  by  chemists  a  hydrate. 

2802.  That  all  tvater  which  has  been  exposed  to  the  atmosphere  contains  a  portion  of  air, 
which  it  has  absorbed,  may  be  sdown  by  placing  this  fluid  under  the  receiver  of  an  air- 
pump  and  exhausting  it ;  the  air  will  be  seen  coming  out  of  the  water  in  numerous 
bubbles.  But  this  air  may  also  be  driven  out  by  boiling ;  for  this  purpose  the  water 
should  be  boiled  for  two  hours,  and  if  such  boiled  water  be  again  exposed  it  will  absorb 
air  as  before.    About  100  cubical  inches  of  spring  water  afforded  two  cubical  inches  of 
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air,  which  consisted  of  ten  per  cent,  of  carbonic  acid,  and  the  rest  atmospheric  air,  tkit 
is  oxygeo  and  nitrogen ;  but  different  springs  vary  considerably  in  the  quantity  of  air 
which  they  contain. 

Rain  water  contains  usually  3-5  per  cent,  of  air,  and  1  per  cent,  of  carbonic  acid  gas. 
Snow  water,  when  fresh,  has  no  air. 

2803.  Water  ahsorhs  various  gases  in  different  proportitms.  Of  some  of  the  acid  gaaes 
it  takes  up  several  times  its  own  volume. 

2804.  Water  is  susceptible  of  compresaionf  though  in  a  very  small  degree.  It  was  lor- 
merly  thought  to  be  absolutely  incompressible ;  and  it  may  be  still  considered  so  for  aU 
practical  purposes ;  but  it  was  shown  long  ago  by  Mr.  Canton,  and  more  lately  by  Mr. 
Perkins,  that  it  can  be  compressed  in  a  small  degree  by  applying  a  very  great  force :  il 
has  been  calculated  that,  by  a  pressure  equal  to  2000  atmospheres,  it  may  be  diminished 
1^  part  of  its  bulk,  though  GBrsied  considers  this  estimate  as  somewhat  too  great. 

2805.  Water  is  the  most  convenient  material  to  serve  as  a  standard  for  comparing  the 
weights  of  other  siibstantes,  and  their  weight,  compared  with  an  equal  bulk  of  water,  ia 
termed  their  specific  gravity ;  therefore,  in  making  tables  of  the  specific  gravity  of  vari- 
ous substances,  water  stands  as  1000.  As  water  expands  with  heat,  and  contracts  with 
cold,  the  weight  of  a  cubic  foot,  or  any  other  measure  of  water,  must  be  somewhat  leas 
in  warm  weather  than  in  cold ;  and  on  this  account,  when  it  is  spoken  of  as  a  standard, 
it  is  always  supposed  to  %e  ^f  a  certain  fixed  temperature.  By  very  accurate  experi- 
ments made  lately,  in  consequence  of  the  act  of  Parliament  to  regulate  weights  and 
measures,  it  has  been  ascertained  that  a  cubic  inch  of  distilled  water  at  the  tempera- 
ture of  62°,  barometer  30  inches,  weighs  252-458  grains.  An  imperial  pint,  at  the  same 
temperature  and  state  of  the  barometer,  weighs  twenty  ounces  avoirdupois.  Any  water 
heavier  than  this  must  contain  some  other  substances,  and,  consequently,  be  less  pure. 
Water  is  816  times  heavier  than  atmospheric  air. 

2806.  Water  is  a  very  powerful  solvent ;  hence  it  is  very  important,  both  as  a  natural 
agent,  and  in  a  great  number  of  processes.  Substances  are  remarkably  distinguished 
as  they  are  soluble,  or  not,  in  water.  Frequent  mention  of  the  solubihty  or  insolubility 
of  substances  in  water  will  be  found  throughout  this  work. 

2807.  Water  absolutely  pure  m,  perhaps^  never  found  in  nature.  It  is  nearly  so  in  many 
instances ;  but  in  consequence  of  its  being  a  powerful  solvent,  it  soon  becomes  contam- 
inated, more  or  less,  by  foreign  substances.  The  purest  water  that  can  be  found  in  a 
naturaJ  state  is  obtained  by  melting  snow  that  has  just  fallen  in  a  clean  vessel  at  a  dis- 
tance from  buildings,  or  by  collecting  rain  water  in  very  clean  vessels  at  a  distance  from 
houses.  But  the  chemist  finds  that,  even  then,  the  water  is  not  absolutely  pure ;  it  has 
received,  although  in  a  very  minute  quantity,  some  adventitious  matter  in  falling  through 
the  atmosphere ;  and  it  contains  a  portion  of  air,  which  may  be  separated  by  the  air- 
pump.  All  the  varietieer  of  water  which  are  found  on  the  surfaoe  of  the  earth,  or  rising 
in  the  form  of  springs,  are,  as  we  might  expect,  still  more  impure,  containing  various 
substances  which  the  water  has  dissolved.  It  is  by  art  alone  that  we  can  obtain  the 
purest  water :  to  procure  it  we  must  employ  distillation. 

2808.  Distilled  water  is  the  purest  state  in  which  we  know  this  fluid.  When  heat  is  ap- 
plied, the  pure  water  alone  rises  in  the  form  of  steam,  and  the  salts,  and  all  other  sub- 
stances, dissolved  in  it,  sometimes  in  very  minute  quantity,  will  not  rise  with  the  va- 
pour, but  remain  behind ;  and  thus  distillation  enables  us  to  free  water  from  any  con- 
tamination by  other  matters  which  it  may  contain. 

The  process  of  distillation  effects  no  change  whatever  in  the  water  itself;  it  merely 
separates  the  pure  fluid  from  its  impurities.  Water,  when  distilled,  is  quite  colourless, 
beautifully  transparent,  entirely  void  of  taste  and  smell,  and  it  is  lighter  than  any  other 
water.  It  is  perfectly  soil ;  soap  dissolves  in  it  completely,  presenting  an  opaline  ap- 
pearance. 

2809.  Distilled  water  is  absolutely  unchangeable.  Time  has  no  efibct  upon  it,  if  kept 
ever  so  long.  Notwithstanding  its  purity,  however,  it  is  httle  used  except  for  medical 
purposes,  or  in  experiments,  partly  on  account  of  the  trouble  of  preparing  it,  and  partly 
because  the  process  of  distillation  deprives  it  of  the  air  which  water  always  has  in  a 
natural  state,  and  which  is  essential  to  its  being  an  agreeable  beverage :  for  went  of  this 
air,  the  taste  of  distilled  water  is  vapid,  although  it  is  stated  by  some  physicians  to  be 
an  excellent  solvent  of  the  food. 

In  places  where  no  water  can  be  procured  but  which  contains  too  much  salts  to  be 
proper  for  drink,  recourse  may  be  had  to  distillation ;  but  then  it  will  be  proper  to  sufier 
the  distilled  water  to  be  exposed  to  the  air  for  several  days  before  it  is  used,  and  to  agi- 
tate it  by  pouring  it  several  times  from  one  vessel  to  another,  to  facilitate  the  absorp- 
tion of  common  air,  and  restore  its  usual  taste. 

The  purest  distilled  water  is  obtained  from  rain  water,  and  when  it  is  required  to 
have  it  absolutely  pure  for  pharmacy,  or  very  nice  experiments,  it  is  usual  to  employ 
glass  or  silver  vessels  for  the  distillation.  But  this  nicety  is  not  necessary  for  ordinary 
occasions :  any  tin  kettle  fitted  up  as  a  still  will  do  sufficiently  well,  and  any  one  at  all 
acquainted  with  the  subject  may  easily  contrive  a  method  of  having  a  constant  supply 
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of  distilled  water  sofficiently  pure  by  means  of  the  common  kitchen  fire.  This  woald  he 
extremely  easy  in  a  kitchen  where  a  boiler  is  attached  to  a  range  or  grate ;  for  it  would 
only  require  to  have  a  pipe  from  the  top  of  the  boiler  leading  to  a  worm  placed  in  any 
convenient  situation,  and  passing  through  a  tub  or  cask  of  cold  water,  which  must  be 
removed  when  it  gets  too  warm. 

Distilled  water  is  absolutely  necessary  in  the  composition  of  medicines,  since  impuri- 
ties which  might  be  of  no  detriment  to  water  for  ordinary  purposes  might  destroy  or 
injure  the  properties  of  certain  materials  in  pharmaceutical  preparations:  hence,  in  the 
**  Pharmacopoeia,'*  apothecaries  are  requested  to  use  only  distilled  water.  When  the 
water  to  be  distilled  contains  carbonic  acid,  if  the  temperature  be  low,  a  small  portion 
of  this  gas  passes  over  with  the  steam,  and  is  found  in  the  water  when  condensed,  a 
circumstance  which  would  be  injurious  in  medicines :  for  instance,  if  distilled  water 
were  used,  as  it  always  ought,  for  diluting  solutions  of  subacetate  of  lead,  or,  as  it  is 
called,  sugar  of  lead,  s  cloudy  precipitate  would  be  seen,  owing  to  the  formation  of  car- 
bonate of  lead,  which  would  render  this  preparation  less  effective  as  a  lotion ;  but  if  dis- 
tilled water,  perfectly  pure,  be  employed,  no  such  precipitate  occurs.  This  is  the  rea- 
son why  the  apothecary  throws  away  the  first  tenth  of  the  product  in  distillation  ;  but 
for  the  purposes  of  drink,  this  very  minute  portion  of  carbonic  acid  would  be  no  detri- 
ment whatever.  The  distillation  should  not  be  carried  oniill  all  the  water  in  the  still  be 
driven  off,  because,  when  it  is  reduced  to  within  about  fA  tenths,  a  decomposition  of 
the  substances  led  is  apt  to  take  place,  and  a  disagreeable  taste  communicated  to  the 
product,  which  would  defeat  the  desired  object. 

2810.  Water^  in  the  ordinary  atate^  contains,  besides  common  air,  a  small  quantity  of 
another  gas,  the  carbonic  acid  gas,  which  we  also  mentioned  under  "Ventilation,"  and 
which  we  shall  again  have  occasion  to  speak  of  under  "  Fermentation."  This  gas,  which 
assists  in  giving  a  brisk  taste  to  spring  water,  distillation  drives  ofif;  and  this  is  likewise 
restored  by  exposure  for  a  short  time. 

Sect.  III. — bain  water. 

2811.  Rain  water  is  the  next  in  purity  to  distilled  toater :  and  it  is  the  purest,  and,  of 
course,  the  softest,  of  any  natural  water. 

2812.  The  origin  of  rain  is  water  which  is  evaporated  from  the  sea  and  land.  By  the 
beat  of  the  son.this  liquid  rises  in  vapour,  and  after  ascending  to  the  higher  regions  of 
the  atmosphere,  where  constant  cold  prevails,  it  is  condensed  into  mist,  which  appears 
to  us  as  clouds ;  these  float  in  the  air  as  long  as  the  temperature  remains  the  same,  but 
when  they  enter  currents  of  colder  wind,  or  are  affected  by  electricity,  they  are  farther 
condensed  into  minute  drops  of  water,  which  ultimately  unite  together  and  descend  as 
rain.  One  might  expect  that  rain  water,  falling  immediately  from  the  clouds,  should  be 
absolutely  pore,  and  entirely  free  from  all  other  matter.  This,  however,  is  not  exactly 
the  case.  It  always  contains  a  certain  proportion  of  common  air  and  of  carbonic  acid 
gas,  which,  however,  are  useful,  and,  as  we  have  stated  above,  are  the  cause  of  its 
agreeable  taste.  But  rain  water,  even  when  collected  with  the  utmost  care,  is  said  by 
chemists  sometimes  also  to  exhibit  traces,  though  very  slight,  of  muriatic  and  nitric 
acids,  together  with  carbonate  of  ammonia. 

A  smdl  quantity  of  carbonic  acid  being  a  component  of  the  atmosphere,  its  absorption 
by  rain  is  easily  conceived ;  'but  it  is  not  so  easy  to  account  for  the  existence  in  it  of  the 
other  acids.  Rain,  also,  falling  through  the  atmosphere  of  a  smoky  town,  collects  in  iM 
descent  some  impregnation  from  the  impurities  in  the  air  above  the  houses.  The  quan- 
tity, however,  of  all  these  deteriorating  matters  is  exceedingly  small  when  it  has  been 
properly  corrected ;  they  can  only  be  detected  by  the  most  delicate  chemical  tests,  and 
are  too  insignificant  to  be  regarded  in  employing  rain  water  for  the  ordinary  purposes 
of  life,  when  used  fresh  ;  yet  they  are  often  sufficient  to  render  it  liable  to  spontaneous 
change  when  long  kept. 

From  the  great  purity  of  rain  water,  its  solvent  powers  are  greater  than  those  of  any 
other  natural  water ;  hence  it  soon  becomes  impregnated  with  whatever  matter  it  meets 
with  that  is  at  all  soluble  in  it.  In  hot  climates  it  is  apt  to  become  full  of  animalcule, 
and  at  last  to  acquire  a  strong  putrid  smell  from  the  decay  of  the  animal  and  vegetable 
substances  contained  in  it.  If  properly  collected  in  this  climate,  however,  it  keeps  a 
long  time. 

2813.  To  obtain  rain  water  in  a  state  of  complete  purity  for  the  purpose  of  examining  i/,  it 
should  be  collected  in  wide  vessels  perfectly  clean,  placed  in  some  open  space  as  far  as 
possible  from  the  smoke  of  towns,  where  they  can  receive  the  rain  immediately  from 
the  clouds  without  its  being  suflbred  to  fall  upon  or  touch  any  other  substance.  What- 
ever is  collected  from  ordinary  roofs  is  more  or  less  contaminated  with  whatever  hap- 
pens to  be  loose,  and  there  is  generally  some  soot  from  the  smoke  of  chimneys,  and 
fragments  of  loose  mortar,  together  with  a  variety  of  matters  that  have  been  blown  there 
by  the  wind.  These  materials,  however,  are  not  of  such  a  nature  as  to  make  the  water 
hard  ;  and  provided  the  roofs  are  kept  clean,  it  will  be  perfectly  soft,  and,  if  suflTered  to 
Mttle,  and  filtered,  will  be  nearly  as  pare  as  that  which  is  collected  immediately  from 
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A  atmoBphere.  In  oonotries  or  dbtricte  where  water  cannot  be  had  from  springs  or 
4n7  other  source,  large  roofs  are  constructed  purposelj  for  collecting  it.  But  the  sqIk 
stance  of  which  roofe  consist  is  important  to  consider  in  collecting  water  from  them ; 
those  which  consist  of  lead,  copper,  or  zinc  are  altogether  improper,  as  the  water  would 
certainly  be  impregnated  with  the  oxydes  of  these  metals,  and  rain  water  in  particular 
is  found  to  exert  a  solvent  power  on  metallic  lead.  In  tiled  roofs,  where  there  is  a  great 
deal  of  mortar,  the  water  from  them  frequently  has  some  impregnation  of  lime,  not, 
however,  sufficient  to  deteriorate  it  to  any  considerable  degree,  except  while  the  roof  is 
new :  wood  is  also  improper.  Slate  is  quite  insoluble  in  water,  and,  in  that  ease,  there 
being  generally  no  mortar,  the  water  will  receive  no  impregnation,  except  what  may 
arise  from  smoke  and  dust,  or  what  may  be  produced  by  the  lead  gutters  and  pipes,  if 
there  are  any.  Dripping  eaves,  and  earthen-ware  pipes  placed  below  them,  are  most  to 
bo  recommended  where  it  is  wished  to  collect  water  from  roofs ;  and  cisterns  or  tanks 
formed  dt  slate,  stone,  or  brick,  covered  with  cement  or  stucco,  are  better  to  keep  it 
than  wood ;  lead  is  particularly  improper.  It  woold  be  very  easy  to  construct  cisterns 
with  filters  so  contrived  that  rain  water  might  at  all  times  be  drawn  from  them  in  a  state 
of  great  purity ;  and  in  this  manner  almost  eveiy  house,  at  least  in  the  country,  might 
be  supplied  with  the  very  best  and  purest  soft  water.  It  has  been  calculated  that  the 
average  quantity  of  water  which  falls  in  a  square  yard  of  surface  in  Britain,  in  the  course 
of  a  year,  is  126  gallons.  If,  therefore,  there  be  100  square  yards  of  roofing,  it  will  give 
12,600  gallons,  which  would  be  an  ample  supply  for  all  the  purposes  of  a  small  family. 

2814.  Bmu  Vfoier,  carefully  coUtcUd  and  fiUerid,  it  extremely  agreeable  to  tkt  palaU,  ami 
perfectly  wholeMome.  From  its  great  softness,  it  is  also  particularly  fitted  for  the  pur- 
poses of  the  laundress.  For  the  mode  of  preserving  it,  see  Section  10,  "  Filtration*'* 
and  Section  12,  '*  Cisterns  and  Tanks." 

SXCT.  IV. — BPSINO  WATBS. 

2816.  The  original  eoarce  of  oU  ofring  toater  is  rosii,  which,  falling  upeo  high  ground, 
filters  through  the  soil  and  the  strata  of  the  earth  so  long  as  they  are  porous,  imtil  it  is 
stopped  by  some  impervious  substance,  as  rock,  or  tough  clay ;  it  will  then  find  its  way 
along  the  surface  of  this  bed,  until  it  arrive  at  some  crevice  or  opening,  through  which 
it  forces  its  way  out  on  the  surface.  From  this  description  of  springs,  it  is  obvious 
that  the  water  which  they  afiford  would  be  equally  pure  with  rain  water,  provided  it  does 
not  meet  with  any  substances  in  its  passage  through  the  earth  which  it  can  dissolve. 

28 1 6.  Tkit  will  be  rendered  more  clear  if  we  consider  the  accompanying  diagram.  Suppose 
A  to  be  high  ground,  perhaps  rocky,  or,  at  least,  impervious  to  water,  and  let  a  i  e  {Jig. 
522)  represent  the  surfiice  of  this  impervious  stratum,  having  a  stratum  of  sand,  or  some 

pertious  substance,  d,  lying  upon 
It ;  and  over  this  let  another  tsi- 
pereious  bed,  k,  cover  the  last. 
The  rain  which  falls  on  the  sur- 
face of  the  high  ground  at  a  will 
run  down  the  slope  of  the  hill 
until  it  comes  to  the  sandy  stra- 
tum at  e,  and  it  will  sink  down 
into  the  sand,  and  make  ile  way  to  the  lowest  part  of  the  sandy  stratum.  If  there 
should  happen  to  be  fissures  at  /and  g  in  the  upper  impervious  stratum  k,  the  water 
which  entered  at  e,  and  went  down  to  d,  will  be  forced  up  through  these  fissures,  because 
c  is  at  a  higher  level ;  and  it  will  issue  out  on  the  surface  of  the  ground  at  /  and  g  in  the 
shape  of  springs.  This  is  the  origin  of  springs  in  general ;  they  are  the  openings 
through  which  water  is  forced  that  has  come  originally  from  some  higher  ground,  and 
made  its  way  through  the  soft  strata  as  it  would  through  pipes ;  and  very  often  the 
sources  of  springs  lie  at  a  very  groat  distance.  But  if  the  rain  water  was  ever  so  pure 
at  first,  in  passing  through  various  parts  beneath  the  surface  of  the  earth,  where  a  vari- 
ety of  soluble  salts  occur,  it  must  frequently  dissolve  some  of  them  in  its  passage,  and 
issue  more  or  less  impregnated ;  and  the  kind  of  salts  and  quantity  of  the  impregnation 
must  vary  in  every  locality.  Accordingly,  spring  water  is  never  perfectly  pure,  nor 
entirely  free  from  substances  dissolved  in  it,  though  sometimes  the  quantity  of  dissolved 
matter  may  be  very  small,  and  not  so  much  as  sensibly  to  deteriorate  its  qualities  with 
reference  to  domestic  purposes. 

2817.  The  salts  most  freqtuntly  found  in  the  water  of  springs  are  sulphate  of  lime  and 
carbonate  of  lime ;  but,  besides  these,  there  occur  occasionally  sulphate  of  magnesia,  or 
Epsom  salt,  sulphate  of  soda,  or  Glauber's  salt,  muriate  of  soda,  or  common  salt,  now 
called  chloride  of  sodium.  Alum  is  sometimes  found,  though  much  more  rarely ;  and 
salts  of  iron  are  extremely  common,  besides  occasionally  other  substances. 

2818.  The  chief  practical  distinction  in  water  is  its  being  what  is  called  hard  and  soft^ 
qualities  which  are  pointed  out  by  its  action  on  soap.  In  water  perfectly  soft,  soap 
dissolves  without  curdling,  and  washes  with  a  lather;  hard  water  curdles  the  soap, 
instead  of  dissolving  it,  and  will  not  do  for  washing.  This  distinction  is  practically  so 
important  that  it  is  necessary  to  explain  it  clearly. 
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2819.  What  is  eaUed  the  hardnesM  ofwUiVt  exhibited  in  its  cardling  soap,  is  owing  to 
its  containinsf  a  small  quantity  of  certain  neutral  salts  in  solution,  which  have  been 
derived  from  the  passage  of  the  water  through  the  earth,  for  rain  water  is  quite  free 
from  them.  These  salts,  as  has  been  stated,  vary  in  their  nature  and  proportions 
according  to  the  nature  of  the  earth  through  which  the  water  has  passed ;  but  all  these 
salts  which  have  been  just  enumerated  consist  of  an  acid  united  to  some  other  sub- 
stance. Sulphate  of  lime  consists  of  sulphuric  acid  and  lime ;  carbonate  of  lime,  of 
carbonic  acid  and  lime ;  sulphate  of  magnesia,  of  sulphuric  acid  and  magnesia ;  sulphate 
of  soda,  of  sulphuric  acid  and  soda ;  muriate  of  soda,  of  muriatic  acid  and  soda,  &c. 

2820.  Now  the  reason  why  water  that  eantame  iheee  salts  curdles  soap  is  this :  Sctap  con- 
sists of  alkali,  and  oil  or  tallow,  and  it  is  the  alkali  which  is  the  effective  material  in 
washing;  but  the  acid  of  the  salts  dissolved  in  the  water  decomposes  the  soap  by  having 
a  stronger  attraction  for  its  alkali  than  for  the  substance  with  which  this  alkali  is  already 
united,  and  thus  the  soap  is  rendered  quite  useless  and  ineffective.  But  to  make  this 
still  more  plains  we  shall  take  a  particular  salt,  and  examine  in  detail  what  effect  it  actu- 
ally produced  upon  the  soap.  Sulphate  of  lime  is  by  far  the  most  general  cause  of  the 
hardness  of  ordinary  spring  water,  except  it  be  brackish,  and  then  the  salt  would  be 
muriate  of  soda.  Sulphate  of  Ume,  we  have  said,  consists  of  sulphuric  acid  and  lime ; 
and  soap,  we  have  stated,  consists  of  alkali,  either  soda  or  potash,  and  oil  or  fat ;  these 
two,  the  alkali  and  fat,  unite  to  form  soap,  which  is  solublctfn  water,  although  fat,  one  of 
its  ingredients,  is  insoluble.  Now,  when  sulphate  of  lime  dissolved  in  water  comes  in 
contact  with  soap,  the  sulphuric  acid,  having  a  stronger  attraction  for  the  alkali  of  the 
soap  than  it  has  for  its  own  lime,  lets  go  the  lime,  and  seizes  upon  the  alkali ;  in  conse- 
quence of  which  the  fat  of  the  soap  is  set  at  liberty.  The  soap  is  thus  evidently  sep- 
arated into  its  original  constituents,  fat  and  alkali,  and  is,  therefore,  no  longer  soap. 
The  soda  of  the  soap  joins  to  the  sulphuric  acid,  and  forms  sulphate  of  soda,  and  the 
lime  and  the  fat  unite  as  an  insoluble  compound,  appearing  like  a  curd  ;  in  consequence 
of  this  the  peculiar  action  of  the  soap  is  totally  prevented.  And  to  understand  this  clearly, 
let  us  examine  what  is  this  peculiar  action  of  soap. 

2821.  The  action  of  soap  is  detersive^  that  is,  it  destroys  grease,  which  is  only  another 
term  for  oil  or  fat  of  some  kind ;  and  the  following  is  the  manner  in  which  it  takes  away 
or  discharges  grease :  the  alkali  of  the  soap  unites  with  the  grease,  and  makes  mure 
soap,  which,  being  soluble  in  water,  is  thus  carried  off.  But  it  may  be  asked,  if  the 
alkali  of  the  soap  be  already  united  to  oil  or  grease,  why  should  it  unite  to  the  grease 
which  it  is  intended  to  destroy  1  The  fact  is,  that  if  there  was  a  sufficient  quantity  of 
oil  in  the  soap  to  saturate  it  completely,  it  would  not  act  in  this  manner,  and  would  not 
be  detersive ;  but  in  the  manufacture  of  soap,  care  is  taken  to  have  a  little  less  oil  than 
would  be  sufficient  for  that  purpose,  and  therefore  the  alkali  can  still  take  up  a  small 
additional  quantityof  oil,  which  is  just  what  happens  in  its  removing  grease  in  washing. 
Another  question  will  now  naturally  occur  to  one  who  reflects :  if  the  alkali  of  the  soap 
be  the  only  effisctive  material,  why  not  use  it  by  itself?  why  make  it  into  soap  at  all  t 
This  is  done  merely  for  convenience ;  if  the  alkali  alone  was  rubbed  upon  the  linen,  it 
would,  as  every  laundress  well  knows,  burn  and  corrode  it,  and  it  would  also  corrode  the 
skin  of  the  hands :  uniting  it  to  fat,  therefore,  in  making  it  up  into  soap,  is  for  the  pur- 
pose of  moderating  its  strength,  and  enabling  it  to  be  applied  for  a  greater  length  of 
time  to  the  desired  parts,  instead  of  being,  as  it  would  be  in  the  state  of  soda  only,  soon 
lost  in  the  water.  It  follows  from  this  explanation  that  the  strongest  soap  has  the 
greatest  quantity  of  alkali. 

We  must  observe  that  water  never  contains  so  much  sulphate  of  lime  as  to  be  per- 
fectly hard,  or  to  destroy  altogether  the  action  of  soap ;  therefore  we  find  water  more  or 
less  hard ;  and  to  a  certain  extent  it  may  do  for  washing,  though  badly. 

2822.  Carbonate  of  lime  is  another  substance  very  commonly  dissolved  in  water,  and  which 
occasions  hardness,  as  well  as  being  otherwise  inconvenient  and  prejudicial.  Carbonate 
of  lime  is  composed  of  lime  unit^  to  carbonic  acid,  which  has  been  described  when 
treating  of  **  Combustion,"  Book  II.,  Chap.  II. 

2823.  Common  carbonate  of  lime  not  being  soluble  in  water,  it  is  natural  that  one 
should  inquire  how  it  can  be  occasionally  held  in  solution  in  that  fluid  1  That  the  car- 
bonate of  lime  in  hard  water  is  dissolved  is  evident,  since  water  of  this  kind  is  perfectly 
transparent,  and  not  cloudy,  as  if  chalk  were  mixed  with  it.  It  is  not  possible  to  ac- 
count for  this  circumstance,  nor  to  explain  distinctly  the  mode  of  remedying  this  defect 
in  water  by  depriving  it  of  its  carbonate  of  lime,  without  entering  into  the  following  de- 
tails, which,  although  a  chemical  subject,  we  ahall  endeavour  to  render  very  simple,  at 
the  same  time  recommending  every  one  to  cultivate  chemistry  so  far,  at  least,  as  to  be 
able  to  understand  explanations  of  this  nature :  a  task  which  is  far  from  being  difficult, 
and  perfectly  within  the  easy  attainment  of  every  person  who  has  had  the  advantage 
of  a  liberal,  or  even  an  ordinary  education. 

2824.  Every  kind  of  limestone  or  carbonate  of  lime,  of  which  chalk  is  one,  is  insduUe 
in  pure  water ;  therefore  pure  water,  running  over  cball^  or  other  limestone  rocks,  can- 
not be  impregnated  with  lime.    Were  not  this  the  case,  we  should  ha*Te  no  water  free 
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from  this  earth,  as  it  is  so  abundant  In  nature ;  nor  should  we  have  springs  of  water 
issuing  so  pure  as  they  do  frequently  from  chalk  rocks.  But  springs  of  natural  water 
are  oflen  impregnated  with  carbonic  acid,  which  they  receive  in  the  earth  by  means  not 
well  understood  ;  the  fact,  however,  is  certain  ;  and  when  such  water  is  exposed  to  the 
air,  but  still  more  when  boiled,  the  acid  gas  flies  off,  and  leaves  the  water  free.  Now, 
common  carbonate  of  lime,  as,  for  instance,  chalk,  is,  as  we  observed,  united  to  car- 
bonic acid,  but  to  a  certain  determinate  proportion  only  of  this  acid ;  it  cannot  take  up 
any  more  as  common  carbonate  :  no  chalk  or  limestone  contains  more  than  this  fixed 
quantity  ;  and  we  have  said  that  in  this  condition  it  is  not  soluble  in  water.  But,  if 
common  carbonate  of  lime  should  meet  with  water  holding  carbonic  acid  without  lime, 
the  lime  of  the  carbonate  will  then  receive  an  additional  quantity  of  the  acid  gas,  anc) 
thus  become  doubly  carbonated^  or  what  is  called  a  hi'carbonate,  or,  as  some  say,  a  supers 
carbonate ;  and  this  bi-carbonate  of  lime  ia  soluble  in  water. 

2825.  Upon  these  facts  the  explanation  of  the  phenomenon  in  question  depends.  Ia 
order  that  water  should  have  carbonate  of  lime  in  solution,  it  must  first  have  been  im* 
pregnated,  by  some  means  or  other,  with  carbonic  acid :  how  that  has  happened  we 
cannot  always  say  :  we  know  that  this  gas  issues  in  abundance  from  the  interior  of  the 
earth,  as  in  the  case  of  the  famous  Grotte  del  Cane^  and  numberless  other  instances. 
Water  greedily  absorbs  this  gas,  and  by  its  means,  in  the  way  just  mentioned,  it  is  ren- 
dered capable  of  holding  abundance  of  lime  in  solution.  But  what  will  be  the  natural 
consequence  of  exposing  such  water,  now  impregnated  with  lime,  to  the  air,  and,  still 
more,  of  boiling  it  1  We  have  said  that  the  carbonic  acid  will  be  driven  off  by  exposure ; 
that  is,  so  much  carbonic  acid  as  wa9  sufllicient  to  convert  the  common  carbonate  of 
lime  into  bi-carbonate  of  lime,  but  no  more.  By  boiling,  therefore,  the  bi-carbonate  is 
reduced  to  common  carbonate.  Now,  what  must  follow  t  Bi-carbonate  of  lime  is  a 
soluble  substance,  and  the  solution  of  it  i  water  is  transparent ;  but  common  carbonate 
is  not  soluble,  that  is,  water  cannot  retain  it  in  solution;  consequently,  the  newly- 
formed  carbonate  falls  down  as  a  cloudy  precipitate.  Every  one  knows  that  if  a  com- 
mon carbonate  of  lime,  as  powdered  chalk,  or  limestone  of  any  kind  reduced  to  the  state 
of  a  powder,  be  mixed  with  water,  they  will  not  dissolve  ;  but,  alter  causing  at  first  the 
fluid  to  be  turbid,  will,  after  some  time,  settle  to  the  bottom  as  a  powdery  or  pasty  massi 
leaving  the  water  quite  free.  This  is  exactly  what  happens  in  the  case  we  have  men- 
tioned, with  this  difference,  that  the  precipitated  carbonate  does  not  fall  down  in  the 
state  of  a  loose  powder  or  soft  pasty  substance,  but  forms  a  hard  crust ;  and  it  is  this 
crust  which  we  call/itrr,  and  which  lines  the  insides  of  our  tea-kettles.  All  waters  that 
deposiie  furr  in  kettles  or  boilers  must  have  had  in  solution  bi-carbonate  oflime^  which  has 
been  thrown  down  in  the  state  of  common  carbonate^  in  consequence  of  the  boiling  of  the 
water  sending  off  and  dissipating  part  of  the  carbonic  acid. 

2826.  From  this  explanation^  the  remedy  for  water  having  carbonate  of  lime  tn  it  will  be 
easily  understood.  Boil  the  w^ater  for  some  time,  and  the  carbonate  will  separate  and 
fall  dewn.  Some  waters  clog  the  kettles  and  boilers  much  faster  than  others,  owing  to 
their  having  a  very  large  portion  of  carbonate  of  lime.  It  is  weU  known  that  this  is  a 
serious  inconvenience  in  steam  boilers ;  and  when  tea-kettles  become  much  furred  they 
do  not  boil  water  so  readily. 

The  remedy  just  mentioned,  of  precipitating  the  carbonate  of  lime  by  boiling,  is  te- 
dious, and  can  only  be  effected  on  a  small  scale  :  another  method  has  been  suggested, 
which  answers  immediately,  and  on  any  scale  whatever,  rendering  the  water  soft  as  far 
as  that  depends  upon  freeing  it  from  the  carbonate.  Add  to  the  water  some  quicklime, 
formed  into  the  consistence  of  cream,  with  water.  Diffuse  this  through  the  water  to  be 
purified  :  the  quicklime  attracts  the  excess  of  carbonic  acid  in  the  water,  and  becomes 
common  carbonate  of  lime,  which  is  insoluble,  while,  at  the  same  time,  the  bi-carbonate, 
previously  held  in  solution,  being  deprived  of  its  excess  of  carbonic  acid,  also  becomes 
common  insoluble  carbonate,  and  both  fall  to  the  bottom,  leaving  the  water  pure.  It  is 
to  be  observed,  how^ever,  that  though  this  process  will  effectually  render  the  water  soft, 
if  the  hardness  be  owing  to  carbonate  of  lime,  and  that  such  water  will  no  longer  curdle 
soap,  and  may  be  used  for  washing,  yet  there  will  be  danger  of  more  lime  being  used 
than  is  necessary  for  the  purpose,  and  the  superabundance  will  remain  in  solution  in 
the  water,  which  is  then,  in  some  degree,  lime-water ;  indeed,  it  will  scarcely  be  pos- 
sible to  proportion  the  lime  so  as  to  avoid  this.  Quicklime,  which  is  caustic,  has  been 
employed  with  this  view  by  laundresses,  and  the  consequence  has  been  that,  using  too 
much,  the  linen  has  been  corroded  and  injure^.  Nor  would  it  be  advisable  to  employ 
this  method  with  water  used  as  a  constant  beverage ;  but  for  many  purposes  the  method 
may  be  valuable. 

But,  though  these  methods  will  free  the  water  from  carbonate  of  lime,  the  sulphate 
of  lime,  another  source  of  harrlness,  must  be  treated  by  a  different  process.  The  sul- 
phuric acid,  not  being  volatile,  cannot  be  driven  off  by  boiling;  but  the  sulphate  of  lime 
roust  be  decomposed  by  adding  some  alkali  for  which  the  acid  of  the  sulphate  has  a 
stronger  attraction  than  for  the  lime.  This  may  be  either  soda  or  potash.  The  sul- 
phuric acid  will  seize  the  alkali  and  let  go  the  lime ;  at  the  same  time  the  sulphuric 
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acid,  being  now  saturated  with  the  added  alkali,  can  no  longer  act  upon  that  of  the  soap. 
This  is  one  of  the  reasons  why  soda  is  found  so  useful  in  washing  in  some  of  the  waters 
round  London,  besides  its  immediate  action  as  a  detergent.  In  these  waters  there  is 
generally  more  or  less  sulphate  of  lime,  which  causes  a  degree  of  hardness,  and  this 
hardness  is  destroyed  by  the  soda. 

This  remedy  is  sufficient  if  the  water  be  employed  only  for  washing ;  but,  as  the  ad- 
dition of  soda  to  sulphate  of  lime  would  convert  it  into  sulphate  of  soda,  or  Glauber's 
salt,  it  would  be  a  matter  for  consideration  with  the  physician  how  far  a  minute  portion 
of  this  newly-formed  salt  would  be  injurious  to  the  constitution  in  using  the  water  as  a 
beverage.  It  is  very  generally  stated  that  hard  water  is  prejudicial  if  taken  long  as  a 
beverage.  It  is  apt  to  cause  a  sensation  of  weight,  particularly  in  that  weak  condition 
of  the  stomach  which  exists  in  dyspepsia.  The  water  of  Paris  contains  some  sulphate 
of  lime,  and  occasions  uncomfortable  feelings  to  strangers  who  drink  of  it  for  the  first 
time. 

2827.  Sulphate  and  carbonate  of  lime  being  properly  insipid  substances,  they  do  not 
impair  the  taste  of  the  water  nor  ii^ure  its  transparency,  while  the  agreeable  coolness 
of  water  brought  up  from  a  considerable  depth  in  the  earth  renders  it  frequently  very 
agreeable ;  but,  though  a  very  minute  quantity  of  these  salts  may  not  be  prejudicial, 
there  is  little  doubt  that  waters  very  hard  are  unwholesome  if  used  for  a  length  of  time. 
It  has  been  said  that  they  give  rise  to  calculous  complaints ;  but  it  is  not  an  easy  matter 
to  prove  this,  since,  "  with  the  exception  of  lime,  the  substances  found  in  hard  waters 
do  not  enter  into  the  composition  of  calculi ;  their  operation,  therefore,  must  be  rather 
of  a  predisposing  nature,  and  is  probably  exerted  upon  the  organs  of  digestion,  which 
are  well  known  to  be  intimately  connected  with  the  kidneys." 

Late  obverratioDB,  ixkieed,  have  Riven  another  riew  of  thti  eobject:  the  formation  of  calculi  apf>eara  to  be 
owing  to  an  undue  secretion  of  lithic  acid  occasioned  by  indigestion,  generally  indicated  by  acidity  in  the 
■tomach  ;  and  it  is  now  said  that  hard  water,  containing  an  iniprognatioa  of  carbonate  of  limp,  bo  far  from  in- 
creasing the  diaeaae,  acts  as  a  remedy  by  neutralizing  tlie  acid  in  the  stomach,  and  is,  in  fact,  a  useful  bcTeraga 
to  this  class  of  invalids.  In  this  respect  there  may  1^  essential  difference  between  an  impregnation  of  sulphate 
and  of  carbonate  of  lime  ;  and  it  is  only  the  latter  which  can  be  advantageons,  acting  in  the  same  manner  as 
chalk. 

Dr.  Parts  observes  that  "animals  are  more  sensible  of  the  impurities  of  water  than  man.  Horses,  by  an 
instinctive  sagscity,  always  prefer  soft  water  ;  and  when,  by  necessity  or  insttention.they  are  coodnod  to  the 
use  of  that  which  is  hard,  their  coats  become  rough  and  ill-conditioned,  and  they  are  frequently  attacked  with 
the  gripes.  Pigeons  are  also  known  to  refuse  hard,  after  they  have  been  accustomed  to  soft,  water.  liard 
water  has  also  a  tendency  to  prodace  disesse  in  the  spleen  of  certain  animals,  especially  sheep.** 

2828.  The  proportion  of  salts  varies  considerably  in  waters  that  are  considered  as  hard, 
and  we  have  stated  that  no  natural  water  is  absolutely  free  from  them.  But  it  is  not 
necessary  for  the  ordinary  purposes  of  life  that  water  shall  be  as  pure  as  when  it  has 
been  distilled :  when  water  is  transparent,  colourless,  entirely  tasteless,  and  without 
smell,  and  will  answer  for  the  purpose  of  washing,  it  may  be  considered  as  pure  and 
good  water ;  but  the  salts  should  not  be  in  such  quantity  as  to  stimulate  the  bowels  to 
increased  action,  nor  should  the  water  refuse  to  unite  with  soap. 

2829.  Brackish  smring  water  contains  common  salt,  muriate  of  magnesia,  and  muriate 
of  lime,  all  of  which  exist  in  sea  water ;  and  the  springs  must  owe  these  either  to  some 
communication  with  the  sea,  or  to  the  proximity  of  some  bed  of  rock  salt  through  which 
the  springs  pass.  Brine  springs  contain  so  much  salt  that  it  is  procured  from  them  by 
boiling  and  evaporation  ;  several  of  these  occur  in  Cheshire  and  Worcestershire. 

[Brine  springs,  or  salines,  as  they  have  been  called,  are  very  numerous  in  various 
parts  of  the  United  States,  especially  in  the  western  section  of  New- York,  where,  as  on 
the  borders  of  Onondaga  Lake,  the  brine  is  of  such  strength  that,  from  some  of  the  wells 
or  springs,  thirty  to  forty  gallons  will  yield  a  bushel  of  excellent  salt.  The  manufacture 
of  salt  from  the  springs  of  Onondaga  county  employs  many  thousands  of  labourers ; 
and,  while  it  is  productive  to  the  proprietors,  constitutes  a  fruitful  source  of  revenue  to 
the  state,  nearly  four  millions  of  bushels  being  annually  inspected  at  tliese  works.  As 
the  improvements  in  the  works,  thoogh  yearly  increasing,  are  not  yet  perfect,  there  is 
Btill  an  immense  waste  of  brine,  which  might  be  obviated  by  greater  skill  in  the  process, 
and  improved  machinery.  Experiments  are  in  progress  under  the  patronage  of  the 
state,  and  these  objects,  it  is  hoped,  will  ere  long  be  secured. 

Three  modes  of  manufacturing  salt  arc  pursued  at  the  Onondaga  springs,  viz.,  1, 
solar  evaporation ;  2,  evaporation  by  artificial  heat.;  and,  3,  rapid  boiling  in  kettles.] 

2830.  What  are  called  petrifying  springs  are  intimately  connected  with  this  subject, 
and  we  cannot  introduce  their  explanation  in  a  better  place,  as  it  will  throw  still  farther 
light  on  what  we  have  been  discussing.  The  vulgar  notion  of  a  petrifying  water  or 
spring  is,  that  it  will  convert  into  stone  any  substance  thrown  into  it.  This  is,  how- 
ever, altogether  an  erroneous  idea ;  there  is  probably  no  such  water  or  spring,  in  this 
sense  of  the  term.  No  water  in  any  country,  as  far  as  is  kHawn,  has  now  the  property 
of  converting  wood  into  stone.  Petrified  wood  is  frequently  found  imbedded  in  ancient 
rocks;  but  the  date  of  such  petrifactions  is  entirely  unknown,  and  is  probably  of  incal- 
culable antiquity.  Modern  waters  said  to  have  a  petrifying  quality  do  not  convert  the 
substance  of  wood  into  stony  matter,  but  only  incrust  the  wood  with  a  deposition  of 
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carbonate  of  lime,  precisely  analogous  to  the  liirr  of  a  tea-kettle ;  and  the  piece  of  wood 
80  incrusted  will  be  found  within  this  incrustation  perfectly  unchanged.  Several  springs 
of  this  kind  are  well  known  in  various  parts  of  England,  particularly  at  Matlock  in  Der- 
byshire, where  many  substances,  as  binds*  nests  with  eggs,  branches  and  leaves  of 
trees,  6lc.^  or,  in  short,  any  objects  thrown  into  them,  are  petrified,  as  it  is  improperly 
called.  These  springs  hold  carbonate  of  lime  in  solution,  in  the  manner  we  have  stated 
above ;  and  when  the  water  issues  from  the  ground,  and  is  exposed  to  the  atmosphere, 
the  excess  of  carbonic  acid  flies  off*,  without  boiling,  and  the  bi-carbonate,  thus  reduced 
to  the  state  of  common  carbonate,  is  precipitated  as  a  crust  over  any  substances  at  the 
bottom.  Such  objects  are,  therefore,  merely  inenuted  tnth  earbonate  of  linut  and  are 
properly  incntstatunUf  not  petrifacUaiu,  the  latter  term  being  applied  only  to  the  effect  of 
very  ancient  and  unknown  operations,  by  which  every  particle  of  the  original  body  has 
been  removed,  and  stony  matter  tub^tiiuud  in  its  place.  If  a  piece  of  really  petrified 
wood,  for  example,  be  broken  across,  no  wood  will  be  perceived  in  the  interior ;  the 
whole  will  be  mineral  matter.  Science  is  yet  unable  to  explain  satisfactorily  this  eflfect, 
as  well  as  many  others  in  the  natural  history  of  the  earth,  and  the  cause  has  never  been 
seen  in  operation. 

[Petrifying  springs  are  not  infrequent  in  America,  and  in  Western  New- York  they 
are  numerous,  so  that  specimens  of  the  most  delicate  parts  of  vegetables,  replaced  by 
carbonate  of  lime  or  silica,  without  any  alteration  in  their  form,  are  found  in  great  vari- 
ety. And  these  are  not  merely  incrustations,  as  in  the  formation  of  stalactites,  calca- 
reous tufa,  or  travertin,  but  are  often  true  petrifactions,  in  which  the  conversion  of  the 
wood  into  stone  is  proven  by  analysis,  not  a  trace  of  vegetable  matter  being  discovera- 
ble, the  petrifactions  consisting  wholly  of  lime  in  the  form  of  carbonate,  with  minute 
portions  of  silica,  alumina,  and  oxyde  of  iron.] 

2831.  Soft  spring  water  is  nearly  the  same  as  rain  water ;  it  is,  indeed,  only  the  latter 
which  has  passed  through  the  earth  without  meeting  with  any  soluble  substances  to  alter 
its  purity :  it  is  very  seldom  quite  so  pure  as  rain  water.  Some  waters  of  this  kind  are 
80  pure  as  to  possess  even  a  medicinal  celebrity.  The  waters  of  Malvern  and  of  St. 
Winifred's  Well  in  Flintshire  are  very  pure  waters,  having  no  mineral  impregnation ; 
and  it  ia  thought  that  their  salubrity  is  owing  to  the  great  solvent  power  which  water 
has  when  in  a  very  pure  state.  The  sweetness  of  water  is  a  term  that  merely  express- 
es its  purity. 

Although  hard  water  is  improper  for  many  domestic  purposes,  yet  there  are  many  cases 
in  which  the  hardness  is  no  detriment^  and  there  are  several  in  which  it  is  even  adoanta- 
geous.  Soft  and  pure  water  has,  as  we  have  stated,  a  much  greater  solvent  power  than 
hard  ;  therefore  in  culinary  operations,  where  the  object  ia  to  soften  the  texture  of  ani- 
mal or  vegetable  matter,  or  to  extract  from  it  and  present  in  a  liquid  form  some  of  its 
soluble  parts,' soft  water  is  the  most  effective,  and  to  be  preferred.  In  brewing,  boiling, 
or  stewing  meat,  making  soup,  or  any  extract  whatever,  soft  water  is  best. 

2832.  But  if  we  consider  the  cooking  of  vegetables,  we  shall  find  that  in  some  instances 
hard  water  is  better  than  soft ;  and  this  the  cook  knows  practically  at  least,  by  throwing 
salt  into  the  water,  which  makes  it  hard.  Soft  water  without  salt  has  too  powerful  a 
dissolving  effect  upon  green  vegetables ;  it  makes  too  tender,  destroying  that  firmness 
essential  to  the  preservation  of  their  juices,  which  are  thus  dissolved  and  extracted,  and 
the  vegetables  consequently  rendered  insipid,  at  least  to  English  palates.  Together 
with  the  juices  the  green  colour  is  extracted,  and  the  vegetables  rendered  pale,  and  even 
yellowish. 

2833.  In  boiling  fish,  likewise,  the  contraiyto  boiling  meat,  it  is  not  required  merely  to 
render  the  fish  soft,  but  to  preserve  a  certain  degree  of  its  firmness.  Salt  is,  therefore, 
put  into  the  water  in  boiling  fish ;  hence  it  is  evident  that,  in  this  case,  hard  water  ia  at 
least  as  good,  if  not  better,  than  soft. 

2834.  It  may  therefore  be  laid  dawn  as  a  rule  in  domestic  economy,  that  when  the  object 
is  to  dissolve  substances,  to  render  them  soft,  or  to  extract  the  virtues  of  anything,  as  in 
soups,  broths,  stews,  dec,  then  soft  water  is  the  best ;  but  when  the  object  is  to  cook 
the  food  by  preserving  the  juices  as  much  as  possible  in  the  substances,  hard  water  ia 
preferable.  This,  it  is  to  be  remarked,  although  correct,  is  not  the  prevailing  opinion 
acquired  from  books  on  cookery. 

2835.  It  should  be  observed  that  the  terms  hard  and  soft,  as  applied  to  water,  are  only  rela^ 
tive :  but  water  which  contains  as  much  as  five  grains  in  the  pint  of  saline  matter  is  gen- 
erally regarded  as  too  hard  for  washing,  and  many  other  economical  and  manufacturing 
processes. 

2836.  The  temperature  of  springs  is  uniformly  the  same  all  the  year  round ;  hence  In  sum- 
mer the  water  is  considerably  cooler  than  agy  other  water :  that  coming  to  the  surface 
is  more  easily  affected  by  the  change  of  season. 

2837.  Some  springs  are,  however,  naturally  warm,  and  some  are  hot,  and  even  boiling  hot. 
When  they  are  warmer  than  ordinary,  they  are  called  thermal  springs.  When  a  spring 
is  warmer  than  usual,  but  still  below  the  temperature  of  the  human  body,  it  is  said  to  be 
tepid ;  a  good  example  of  which  is  the  waters  at  Buxton,  which  are  always  at  a  tern- 
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peratiire  of  83° ;  it  is  petfectij  tranaparenl  and  colourless,  and  onlj  diflen  in  its  tern- 
peralure  from  any  Drdinary  spring.  When  the  spring  is  warmer  tbaa  tha  heat  of  the 
body,  but  not  bo  warm  but  tbat  the  hand  ma;  be  borne  in  them,  tbey  aie  called  icurm 
ijningt,  aa  those  of  Batb,  which  are  about  1 16°  ;  above  that  point,  and  to  the  boiling 
point,  tbey  are  Aof  tpringi.  Of  the  latter  there  are  none  in  Britain.  Thermal  walera 
are  generally  pure,  seldom  saline ;  occasionally,  however,  they  are  ao,  aa  at  Carlsbad  in 
Bohemia,  where  the;  have  the  temperature  of  166°.  In  Iceland,  there  are  aeveral  targe 
sprlDga  which  iaana  from  the  ground  boiling  hot,  the  most  remarkable  of  which  is  Uiat 
called  the  Geyaer. 

SicT.  V._vnLL  wiTaa. 

3838.  TTu  wattT  of  wellt,  sometimes  called  pump  aaltr,  when  the  wella  are  of  great 
depth,  ia  derived  from  springs ;  therefore  it  ia  eaaentiall;  the  aame  as  spring  water,  and, 
like  that,  must  vary  with  every  locality,  being  hard  or  aoft,  according  to  the  various  im- 
pregnations it  has  received. 

:^39.  We  tiatcd,  uicn  irctuing  of  (Ac  ckokt  of  thi  liiuaiion  for  a  houae,  the  importance 
of  having  an  abundant  supply  of  good  water.  Frequently,  to  procure  this,  a  well  is  to 
be  dug,  and  upon  the  sncceaa  of  this  experiment  aometimea  the  decision  on  the  situation 
dependa.  * 

2840.  Tlie  probahilily  of  finding  aaUr  in  any  jpoT  depends  upon  the  geological  structure 
of  the  surrounding  district ;  and  as  this  varies  in  dilferent  places,  no  rults  followed  by 
well-diggers  in  one  district  will  apply  to  auother.  The  experience  ofthe  well-digger  is 
generally  limited  to  a  certain  diatrict,  and  he  too  often  thinks  that  the  observations  which 
he  haa  made  in  one  spot  will  apply  to  all  the  world  ;  and  this  is  very  apt  to  mislead, 

3841.  Tke  Mhidy  of  giology  fitniithit  Iht  only  tnt  guide  in  the  aearch  aAer  the  proper 
apots  to  sink  wells  in ;  therefore  the  geological  eiamination  of  (he  surrounding  coontry 
should  precede  every  other  atep  to  be  taken  with  respect  to  ainldng  for  water. 

284S.  Wella  are  always  sunk  till  they  penetrate  some  loose  stratum  which  ia  charged 
with  water,  and  which  ia  placed  between  two  other  strata  impenetrable  by  it. 

3843,  Wella  are  oftwo  kinda :  1,  common  shatlow  wells,  which  are  oRen  only  reaer 
Yoira  ;  3,  Artesian  wells,  or  constantly  flowing  wells  depending  upon  a  high  aouree, 

ShaJlow  wells  often  penetrate  a  thin  stratum  or  two,  a,  a,  fig.  633,  and  enter  another 
of  sand  or  some  porous  subslsnce,  b,  h,  in  which  water  ia  con- 
tained.    When  Ihia  stratum  is  pierced,  water  appears,  and  ia  "; 
called  a  spring.    Should  this  not  communicate  with  any  high-  '= 
er  BOurce,  the  water  that  drains  into  the  well  sunk  down  to  «  ^ 
will  not  rise  upward,  and  therefore  it  is  neceasary  to  sink  thia  i; 
well  deeper,  so  as  to  form  a  reservoir  for  the  water  that  nios  ^ 
into  it  from  the  stratum  t.     In  some  caaea.  the  well  is  a  mere   ~ 
tank  into  which  the  water  may  ooxe  from  the  gravel  on  the    • 
surface.    This  is  the  case  with  most  ofthe  Mhaliaa  atUt  louai    '■ 
London.    The  water  of  such  wella  of  no  great  depth  are  vei; 
apt  to  be  contaminated  by  the  various  substances  in  the  soil, 
as  iron,  lime,  and  even  putrid  matters ;  the  first  two  would 

give  them  inconvenient  properties,  but  the  latter  would  render  the  water  highly  prejudi- 
cial. Many  instances  have  occurred  of  disease  being  produced  from  bad  water,  and  par- 
ticularly in  cases  where  churchyards  have  been  suffered  to  contaminate  the  sources  front 
which  wells  have  been  supplied,  a  circumstsnce  which  does  not  appear  to  excite  so  much 
alartn  as  it  ought  to  do  in  the  English  metropolis. 

3844,  An  Arlerian  totU 'u  a  deep  well  aunh  down  as  al/,^,  633,  to  aome  stratum  fed 
by  a  high  source.  When  the  stratum  with  water  ia  arrived  at  and  pierced,  the  water 
suddenly  rises  in  the  well  aa  high  as  the  source  ofthe  spring,  t,  which  may  even  be  high- 
er than  the  ground  where  the  well  ia  sunk,  and  then  the  water  will  pour  out  aa  a  fountain, 
or  flow  over.  The  deep  wtOt  in  London  are  of  this  kind,  and  the  water  in  them  ia  re- 
markably pure.  The  name  Artesian  ia  derived  from  the  province  of  Arlois  in  France, 
where,  it  is  said,  they  were  first  executed,  Wella  of  this  kind  are  now  become  extreme- 
ly  common,  since  the  operation  of  boring  la  often  found  sufficient, 

SlCT.  VI. — BIVM    W«TSB. 

3846.  RitmUtrU  eaapoitd  purity  of  tpring  imI<t  and  parlly  ef  rain  vatrr.  The  prin- 
cipal BOurce  ofthe  water  of  riveraia  mist  and  rain.  The  former,  consisting  of  the  mass- 
es of  vapour  called  clonds,  are  condensed  upon  monntains,  whence  a  thousand  rills  of 
transparent  aoft  water,  which  unite  together  into  streams  and  rivulets,  either  flow  into 
lakes,  or,  by  their  aoion,  compow  great  rivera.  Since  rivera  wind  through  various  re- 
gions of  the  earth,  their  waters  inll  neceaaarily  vary  conaiderably  in  the  sobstancea 
which  they  eontain,  the  nature  of  which  will  depend  upon  the  season  of  the  year,  and 
whether  they  have  beea  inereaaed  by  anow  and  flooda,  or  whether,  from  the  heat  of  the 
auDUDer,  the^  are  more  or  leas  impregnated  with  snimal  and  vegetable  matter.  Anoth- 
er source  ofthe  supply  of  rivers,  but  one  much  less  considerable,  is  derived  fiwn  springs, 
which,  consisting  of  water  that  has  long  filtered  through  diObrent  strata,  ia  sometimoa 
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extremely  pure,  and  in  other  places  highly  charged  with  mineral  salta.  The  proportion 
of  these  last,  however,  being  comparatively  small,  river  water  is  in  general  remai^ably 
soft,  and  next  in  purity  to  rain  water. 

2846.  After  ttorma  rivtrt  become  muddy  from  the  earthy  and  boggy  matter  through 
which  they  pass,  and  which  they  sweep  away  as  they  swell  above  their  ordinary  chan- 
nel. It  is  evident,  also,  from  what  has  been  said,  that  the  water  of  rivers  must  be  purer 
the  more  we  advance  towards  their  sources ;  and  that  the  greatest  quantity  of  contami- 
nating matter  will  be  found  where  they  nearly  reach  the  sea,  the  water  in  their  mouths 
being  brackish. 

2847.  Some  streams  that  fioio  over  a  rocky  or  pebbly  htd^  particularly  those  in  a  mount- 
ainous country,  as  in  Wales  and  Switzerland,  are  remarkably  pure  and  transparent,  baT- 
ing  been  filtered  by  the  clean  siliceous  pebbles  and  sand  through  which  they  pass ;  riv- 
ers that  wind  through  plains  composed  of  sod  strata  are  often  extremely  muddy,  though 
they  may  be  free  from  saline  contents. 

S^48.  It  is  here  important  to  notice  and  explain  the  difference  between  impurities  be- 
ing mechanicaliy  siupeitded  in  watei*  and  being  dissolved  in  that  fluid.  If  fine  sand  or  clay 
be  agitated  in  a  glass  of  clean  water,  a  turbid  mixture  will  be  produced ;  but  if  the  wa- 
ter be  su^red  to  rest  quietly  for  a  day  or  two,  all  the  sand  and  clay  will  settle  to  the 
bottom,  and  the  water  will  remain  perfectly  clear  as  at  first.  The  particles  of  the  sand 
and  clay  were  merely  suspended  for  a  time  in  the  water,  in  consequence  of  the  motion 
given  to  it,  their  extreme  minuteness  rendering  them  easily  disturbed ;  but  when  that 
motion  has  ceased,  these  particles  being  specifically  heavier  than  water,  that  is,  frag- 
ments of  substances  that  would  sink  in  water,  they  fall  to  the  bottom,  or  subside  by  their 
superior  gravity :  rest,  therefore,  for  a  certain  time,  is  alone  sufficient  to  separate  such 
substances.  But  the  case  is  very  different  with  what  is  actually  dissolved  in  water. 
Take,  as  an  example,  some  common  salt.  This,  in  dissolving,  disappears  entirely :  it 
does  not  cause  the  water  to  be  muddy,  and  if  the  fluid  stand  quiet  ever  so  long,  not  a 
particle  will  fall  to  the  bottom.  The  salt  is  here  chemically  united  to  the  water,  and  no 
rest  can  have  any  effect  upon  it  so  as  to  separate  it.  This  is  the  case  with  all  the  salts 
which  are  held  in  water ;  and,  likewise,  with  some  other  substances,  as  mucilage  and 
gelatin,  or  gum  and  glue,  which  will  dissolve  in  the  same  manner,  and  will  not  fall  down 
in  consequence  of  rest. 

2849.  Though  the  icater  of  rivers  is  produced  from  the  union  of  that  of  springs  with  rain 
water,  and  hence  must  contain  the  salts  of  the  former,  together  with  a  variety  of  matters 
collected  by  the  rivulets  and  streams  which  flow  over  the  surface  of  the  earth,  yet  in 
general,  as  we  said  before,  it  possesses  consiaerable  purity.  Much  of  the  carbonate  of 
lime  is  deposited  during  its  passage  through  the  water,  being  exposed  to  the  air ;  and 
the  greater  part  of  the  animal  and  vegetable  substances  carried  down  into  it  is  held 
merely  in  a  state  of  mechanical  suspension,  and  is  not  dissolved  ;  for  while  the  water  is 
in  constant  motion,  the  putrefaction  of  these  matters  does  not  take  place,  or  in  a  small 
degree ;  hence  the  greater  part  may  be  separated  by  subsidence  when  the  water  is  suf- 
fered to  be  at  rest,  or  by  filtration. 

2850.  But  it  should  be  remarked  that  though  river  water,  even  when  originally  extremely 
foulf  may  be  purified  by  means  of  filtration  to  a  very  considerable  degree,  yet  it  can 
scarcely  be  expected  that  it  can  thus  be  deprived  entirely  of  all  impurities,  since,  not- 
withstanding all  possible  care,  some  small  portion  will  escape  the  best  filters.  If  the 
filters,  however,  are  good,  the  quantity  of  these  will  be  extremely  small ;  but  the  impu- 
rities which  have  been  dissolved  in  the  water  cannot  be  separated  by  ordinary  filtration. 
See,  farther.  Sect.  X.,  "  Filtration." 

2651.  River  water  is  almost  always  soft,  because  the  principal  portion  of  it  has  been 
collected  from  rain  water  that  has  never  passed  through  the  strata,  but  flowed  only  upon 
the  surface,  and  because  the  greater  part  of  the  earthy  salts  have  had  time  to  be  depos- 
ited ;  but  from  the  most  noxious  impregnations  consisting  of  animal  and  vegetable  mat- 
ters which  have  been  carried  into  it,  or  which  have  been  generated  in  the  rivers  them- 
selves, by  various  aquatic  insects  and  plants,  and  which  have  been  partly  mechanically 
suspended,  and  partly  dissolved  in  the  water,  it  is  never  quite  pure.  If  such  river  wa- 
ter be  suffered  to  rest,  part  of  this  matter  Will  subside,  but  some  will  still  remain ;  and 
though  putrefaction  did  not  take  place  while  the  water  was  in  motion,  yet  this  effect  will 
hapf)en  whenever  the  water  becomes  stagnant. 

'2852.  For  this  reason  it  is  very  desirable  that  artificial  pieces  of  water  employed  to  orna- 
ment pleasure  grounds  should,  if  possible,  have  some  motion,  to  prevent  tho  bad  effects 
always  produced  by  stagnant  water. 

What  has  been  said  of  artificial  lakes  and  ponds  applies,  likewise,  to  reservoirs  of  ev- 
ery kind. 

2853.  Rivers  which  issue  from  lakes  are  generally  very  pure  and  transparent,  beeanse 
all  the  sediment  has  been  deposited  in  the  still  water,  and  the  stream  that  issues  is  free 
from  the  mechanically  suspended  impurities  that  were  brought  into  the  lake.  The  Rhone 
coming  out  of  the  Lake  of  Geneva  furnishes  a  good  example  of  this  fact. 

2854.  In  countries  where  b<^s  and  peaty  marshes  abound^  the  rivers  are  often  tinged  with 
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a  brownish  colour  extracted  from  the  peat,  and  which  does  not  easily  separate  from  the 
water. 

2855.  The  taste  of  river  water  is  more  vapid,  and  less  agreeable,  than  that  of  spring 
water,  because  the  former  has  lost  all  its  carbonic  acid  in  consequence  of  long  exposure 
to  the  atmosphere ;  and  it  is  this  which  renders  spring  water  so  pleasant  as  a  beverage. 

2856.  Many  capital  cities  are  supplied  with  river  water ^  as  London  with  the  water  of  the 
Thames,  Paris  with  that  of  the  Seine. 

The  Thames  water  is  of  itself  remarkable  for  its  soilness  and  purity,  although  in  pass- 
ing through  London  it  receives  a  great  deal  of  impurities  from  sewers,  and  various  other 
local  causes.  Most  of  the  foulness  with  which  it  is  in  this  way  contaminated  is  only 
suspended,  and  not  dissolved,  in  the  water,  and,  therefore,  mere  rest  causes  much  of  it 
to  subside,  and  the  greater  part  of  the  remainder  of  what  is  merely  suspended  might  be 
separated  by  filtration :  the  same  may  be  said  of  the  New  River  water. 

The  water  of  the  Seine  has  been  carefully  examined  by  Parmentier,  and  appears  to  be 
of  great  purity,  notwithstanding  the  numerous  manufactories,  as  dyers,  tanners,  hatters, 
&c.,  which  crowd  on  its  banks,  but  it  contains  more  lime  than  Thames  water. 

Sect.  VIL — ^ici  and  snow  watbb. 

2857.  The  water  from  melted  ice  is  nearly  pure,  as  almost  all  saline  substances  are  sep- 
arated by  the  freezing  of  the  water ;  even  the  ice  of  salt  water  is  nearly  fresh,  and  is 
used  in  some  places  for  brewing :  but  the  air  contained  in  the  water  is  likewise  separa- 
ted by  this  process.  Ice  water  is  therefore  similar  to  what  has  been  boiled,  in  conse- 
quence of  which  fish  will  not  live  in  it  except  it  be  afterward  exposed  to  the  air  for  some 
time.  It  has  a  vapid  taste,  and  does  not  appear  to  quench  the  thirst,  nor  to  act  as  a 
solvent  in  the  digestive  process  so  well  as  rain  water.  Water  from  melted  snow  agrees 
in  its  properties  with  that  from  ice. 

2858.  It  has  been  supposed  that  ice  and  snow  water  are  unwholesome,  and  that  they 
give  rise  to  the  unseemly  disease,  the  bronchocele,  or  goitre,  which  disfigures  so  many 
persons  in  the  Alpine  valleys  who  are  obliged  to  drink  snow  water  for  a  great  part  of 
the  year ;  but  this  opinion  is  no  longer  admitted  by  ])hystcians,  who  observe  that  the 
"  same  affection  prevails  in  Sumatra,  where  ice  and  snow  are  never  seen :  and,  on  the 
contrary,  that  this  complaint  is  unknown  in  Chili  and  Thibet,  although  the  rivers  of 
these  countries  are  derived  from  the  melting  of  the  snow  with  which  the  mountains  are 
covered."  Captain  Cook,  and  other  navigators,  have  proved  the  wholesomeness  of  ice 
and  snow  water,  which  they  have  been  obliged  to  depend  upon  entirely  rn  high  latitudes ; 
and  in  the  polar  regions,  thawed  snow  and  ice  forms  the  constant  drink  of  the  inhabi- 
tants during  winter,  and  of  the  mariners  who  visit  them. 

This  kind  of  water  is  perfectly  soft,  dissolves  soap  readily,  and  will  keep  good  for 
many  years. 

Sect.  VIII. — sea  water. 

2859.  The  soilness  of  the  sea  is,  no  doubt,  one  of  the  wise  arrangements  of  Providence  to 
prevent  the  evils  which  we  perceive  in  stagnant  fresh  water.  The  saline  impregnation 
prevents  the  putrefaction  of  the  animal  and  vegetable  remains  with  which  it  abounds. 

2860.  According  to  Dr.  Murray's  analysis,  a  pint  of  sea  water  on  our  coast  contains, 
lime,  2-9  grains ;  magnesia,  14-8 ;  soda,  96-3 ;  sulphuric  acid,  14-4 ;  muriatic  acid,  97*7 ; 
total,  226  0 ;  or,  if  we  consider  these  substances  as  combined  in  the  water,  it  will  be, 
muriate  of  soda,  or  common  salt,  159-3  grains ;  muriate  of  magnesia,  35-5 ;  muriate  of 
lime,  5  7 ;  sulphate  of  soda,  25 6 ;  total,  2260,  or  1  of  saline  contents  to  about  30  of 
water.  It  is  the  muriates  of  magnesia  and  lime  that  give  the  bitterness  which  we  taste 
in  water  of  the  sea.  This  water  will  not  do  for  washing,  on  account  of  the  salts  which 
it  contains  ;  nor,  for  the  same  reason,  is  it  proper  for  preparing  food. 

2861.  The  steam  which  rises  on  the  boiling  of  salt  water  is  nearly  quite  fresh,  scarcely 
any  of  the  salt  rising  with  it ;  hence  it  might  appear  that  we  have  an  easy  method  of 
obtaining  fresh  water  from  the  sea,  since,  for  this  purpose,  it  is  only  necessary  to  sub- 
ject salt  water  to  the  common  process  of  distillation,  and  the  water  formed  by  the  con- 
densation of  the  steam  in  the  usual  way  will  be  fresh,  the  salt  remaining  behind  in  the 
still,  or  any  vessel  employed  for  distilling.  Yet  simple  and  obvious  as  is  this  process, 
it  does  not  appear  to  have  occurred  to  the  early  navigators,  who  were  often  distressed 
for  want  of  fresh  water,  when  they  might  have  supplied  themselves  by  this  method. 
The  ancient  Greeks,  indeed,  who  were  acquainted  with  the  art  of  distillation,  are  said 
to  have  procured  fresh  water  at  sea  by  suspending  large  sponges  in  the  mouths  of  brazen 
vessels  in  which  salt  water  was  boiled ;  when  the  sponges  were  saturated,  they  squeezed 
out  the  fresh  water.  Ws  certainly  may  be  regarded  as  the  infant  state  of  distillation ; 
but  the  quantity  of  water  procured  in  this  manner  must  have  been  very  small,  llie 
discovery  of  the  process  of  distilling  by  the  modems  put  mankind  in  possession  of  a  new 
power. 

Tki  first  acemmt  w«  Aovc  p/  ilu  ohiamutgfresk  %Mter  at  tea  fty  disHUatioH  ii  in  the  reign  of  Qaeen  Eliza- 
beth, %hen  it  was  put  in  practice  by  Sir  R.  Hawkioe.  Ezpehmenta  were  afterward  made  by  Halea,  Lister, 
mad  ▼ahooa  philoaophers,  and  the  practicability  of  the  method  establifhed.    M.  de  Boas^inville,  in  his  voyage 
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TOQBd  tba  world,  d«riT«d  great  umttAiiM  from  it ;  mad  Dr.  Irring  reMived,  in  1770,  a  (larliaaMiitarf  rrwmid 
of  jCMOO  for  introducing  it  into  tha  Bntish  nvry.  Lord  Mnlgrave  tried  it  with  auooeei  in  177S,  in  hie  Toyncv 
to  the  North  Pole,  aince  which  time  it  hna  been  perfectly  nnderetood. 

The  wu4hod  practised  &y  Dr,  Irving  wtu  tku :  the  ship'*  kettle  wm  divided  into  two  parts  hj  n  Tcrtical  jmf 
tition  ;  in  one  of  these  divisions  was  the  soup  or  meat  to  be  cooked,  and  in  the  other,  aea  water  to  be  distiUed! 
The  aame  fira  boiled  both,  and  therefore,  at  the  aame  time  that  prorisions  were  dreseinf,  fresh  water  was  dis- 
tilling. Three  fourths  only  uf  the  sea  water  was  distilled  oflT,  sinoe,  when  the  brine  became  strong,  the  distilled 
water  had  a  disagreeable  taste  fruin  a  partial  deoompoeitiaa  of  the  brine.  The  farther  distillaboa  was  also 
funnd  to  injure  the  boilers. 

This  construction  has,  sinoe  that  time,  been  varied  in  many  ways,  bat  the  general  principle  must  always  be 
the  same.  All  that  is  necessary  is  some  method  of  condensing  the  steam  which  is  raised  by  the  bmling  of  salt 
water,  in  the  manner  of  a  still ;  and  the  particular  form  and  construction  of  the  apparatus  may  be  varied  to 
snit  the  place  where  it  is  used.  On  boaid  ship,  advantage  is  generally  taken  of  the  ketdes  for  cooking,  and 
the  steam  from  these  is  condensed  with  little  expense  and  trouble.  In  long  voyages,  and  even  when  there 
has  been  no  particular  scarcity  of  water,  it  has  been  thought  pmdent  to  employ  apparatos  of  variona  oonstmo- 
tions  for  this  porpoee,  to  lessen  the  qoantity  of  water  taken  in,  and  to  provide  agaiaat  accidents. 

2863.  But  it  19  to  be  chtened  thatt  aUhcugh  distilled  sea  water  it  all  but  fresh,  and  wUl 
answer  for  washing  or  cooking,  yet  it  is  not  completely  so.  It  contains  a  little  mariatie 
acid,  and  is  not  very  fit  for  drinking.  A  little  chalk  or  alkali  added  neutralizes  the  acid  ; 
still,  it  is  not  found  so  good  as  to  supersede  the  necessity  of  having  fresh  water  fhiin 
the  land. 

Sect.  IX. — btaonavt  watbe. 

286B.  By  the  term  stagnant  we  should  understand  water  ^roply  t»  a  stale  of  perfect 
rest,  or  altogether  without  any  current,  whether  it  he  a  lake  or  a  small  pond,  and  whether 
the  water  ^  clean  and  pure,  or  Teiy  foul.  We  mention  this  the  more  psurticularly,  be- 
cause many  persons  mistake  the  meaning  of  the  term,  and  suppose  that  the  word  stag- 
nant applies  only  to  water  that  has  already  been  rendered  foul  by  remaining  in  thai  con- 
dition. Strictly  speaking,  it  is  the  state  of  rest,  and  not  its  quality,  that  constitutes  the 
stagnation  of  water. 

^64.  But  stagnant  water  exposed  to  the  air,  if  ever  so  pure  at  first,  will  not  long  remain 
so;  for  it  soon  becomes  inhabited  by  myriads  of  animalcule,  and  aquatic  insects  of  a 
great  number  of  species,  many  of  which  pass  some  of  the  stages  of  their  lives  beneath 
its  surface,  and  their  exuvia;,  or  remains,  become  putrefied,  and  contaminate  the  fluid. 
The  vegetable  kingdom  also  here  extends  its  influence.  There  are  a  great  number 
of  plants,  many  of  which,  called  conferva,  are  so  minute  as  to  be  scarcely  observable  by 
the  unassisted  eye,  which  propagate  in  still  water,  and  often  serve  as  food  to  the  insect 
tribes. 

Thus  stagnant  water,  like  every  portion  of  the  superficial  part  of  the  earth,  teema 
with  life ;  and  the  accumulation  of  the  dead  remains  of  animals  and  vegetables  com- 
municate to  it  properties  highly  deleterious.  We  stated  that  water  perfectly  pure  is 
incapable  of  change  by  itself,  whether  in  rest  or  motion ;  but  no  water,  however  pure 
at  first,  if  kept  perfectly  stagnant  and  exposed  to  the  atmosphere,  can  continue  long  in 
a  wholesome  state,  or  fit  to  be  employed  in  preparing  food,  from  the  causes  just  stated. 
Boiling  and  filtration  may,  indeed,  correct  much  of  these  bad  qualities;  still,  it  can 
never  be  so  safely  used  as  running  water.  These  observations  apply  to  reservoirs  of 
all  kinds  when  employed  in  arrangements  for  supplying  water,  if  freely  exposed  to  the 
air  and  light. 

2865.  Stagnant  water  has  often  a  greenish  colour,  which  is  derived  from  an  infinity  of 
minute  plants  that  can  only  be  seen  by  the  microscope :  much  of  this  will  be  retained  by 
the  filter,  but  some  will  also  pass  through,  as  well  as  part  of  the  mucilaginous  juices  of 
plants  and  animal  fluids,  and  thus  the  results  of  putrefaction  will  probably  remain,  not- 
withstanding every  care  bestowed  in  filtering ;  but  to  what  extent  it  is  not  easy  to  say. 
The  transparency  alone  of  filtered 'water,  therefore,  will  not  form  a  complete  test  of  its 
purity.    See  "  Filtration,"  Sect.  X. 

2866.  The  water  of  lakes  and  ponds  is,  properly,  stagnant;  but  these  may  ymry  exceed- 
ingly, according  to  circumstances.  Lalces  are  generally  supplied  from  streams  and 
brooks,  which  flow  into  them,  some  of  which  have  been  proiduced  by  rain,  and  others  have 
risen  from  springs.  Here  much  will  depend  upon  the  size  of  these  pieces  of  water,  and 
the  nature  of  the  bottom.  The  water  of  deep  lakes  is  agitated  by  the  wind,  and  is  not 
so  liable  to  have  vegetables  growing  in  it.  The  water  of  large  lakes  is  generally  very 
pure ;  but  some  contain  so  much  salt  as  to  be  called  salt  lakes.  It  is  in  shallow  water 
that  the  numerous  conferv«,  and  other  minute  speeiea  of  plants,  grew,  and  which  render 
the  water  so  deleterious ;  and  hence  the  brownish-green,  slimy  substances  so  often  seen 
In  shallow  ponds. 

2867.  The  water  of  marshes  is  the  worst  of  all.  Marshes  are  places  where  the  stagnant 
water  is  very  shallow,  and  where  the  greatest  quantity  of  plagle  of  various  kinds,  and 
likewise  numerous  tribes  of  insects  are  produced,  and,  consequently,  where  their  dead 
remains  are  the  most  abundant.  The  putrefaction  of  these  substances  gives  rise  to  poi- 
sonous effluvia,  which  contaminate  the  air,  and  often  occasion  fatal  diseases.  Such  water 
should  be  carefully  avoided  ;  nor  should  it  be  employed  in  any  way  whatever  for  human 
sustenance  if  other  water  can  be  obtained. 

29^,  But  the  water  of  a  peat  bog,  though  stagnant,  is  of  a  roTy  diflferent  quality  from 
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that  of  a  msTBh.  This,  indeed,  from  some  property  in  the  peat  itself,  instead  of  contain- 
ing putrid  matter,  is  remarkable  for  resisting  putrefaction ;  and  therefore  the  same  un- 
healthy gases  are  not  disengaged  from  the  water  of  a  peat  bog  as  from  common  marshes. 
This  fact  is  of  great  importance,  and  it  is  obeenred  that  the  vast  peat  bogs  in  Holland, 
Ireland,  North  of  England,  and  parts  of  Scotland,  are  not  at  all  unhealthy,  but  the  con- 
trary ;  and  the  same  may  be  said  of  those  stagnant  ponds  of  water  occasioned  by  the  rain 
filling  those  cavities  from  whence  peat  has  been  cot.  If  the  swami^  surface  of  bog  land 
in  general,  and  the  water  containeid  in  these  ponds,  were  equally  liable  to  putrefaction 
as  marriiea,  the  districts  containing  them  would  be  uninhabitable. 

SSCT.  X.— -MIMBKAL  WATSSS. 

3869.  Tkert  art  aiviral  other  mUm  wkiek  oceatwnaUy  occur  m  water ;  but  they  are  much 
less  frequent  than  the  sulphate  and  carbonate  of  lime  which  we  have  mentioned.  When 
others  occur,  they  are  sometimes  in  too  minute  quantity  to  be  perceived  by  the  taste,  and 
can  only  be  discovered  by  chemical  tests.  Occasionally,  however,  they  exist  in  much 
greater  proportion,  so  as  to  be  discoverable  by  the  pahite,  and  then  the  water  is  said  to 
be  mtaers/,  and  is  altogether  unfit  for  most  domestic  purposes/  Sulphate  of  lime  and 
carbonate  of  lime  are  aenerally  found  together ;  we  rarely  have  one  without  the  other. 
Chlorides  of  calcium  and  of  magruaia  give  great  bitterness  to  waters  when  they  occur  in 
them.  They  are  found  in  the  waters  of  the  Dead  Sea  in  Palestine,  and  in  many  mineral 
springs.  SulphaU  of  iM^ncns,  or  Epeom  eaUe,  so  called  because  first  noticed  in  the 
springs  at  Epsom,  where  they  still  exist,  is  not  uofirequent  SulyhaU  of  alumina  is  found 
sometimes,  though  rarely. 

2870.  Wheu  aaUa  of  iron  are  found  ta  water ,  it  forms  what  is  called  a  chalyheaUf  and  is 
known  by  its  austere,  astringent  taste.  But  the  iron  sometimes  exists  in  smaller  ouan* 
tity  than  is  suflicient  to  warrant  the  appeUation  of  a  mineral  water.  Iron  is  usually  found 
in  water  in  one  or  other  of  two  states :  either  joined  to  sulphuric  acid,  constituting  sul- 
phate of  iron,  or  what  is  vulgariy  called  copperas ;  or  as  a  bi-carbonate  of  iron,  that  is, 
iron  joined  to  carbonic  acid.  When  the  iron  is  in  the  state  of  bi-carbonate,  it  depoaitea  an 
oehrey  sediment  on  being  exposed  to  the  air  for  some  time,  and  still  more  on  being  boil* 
ed ;  but  when  it  is  a  sulphate  there  is  no  sediment. 

2871.  Irooy  m  whaieoer  mode  it  exists  in  water,  may  be  diecevered  by  its  striking  a  black, 
or  deep  violet  colour,  with  tincture  of  galls,  or  any  substance  containing  the  gallic  acid, 
or  tannin  (tannic  acid) ;  consequently,  it  would  be  totally  un6t  for  nudcing  tea,  as  it 
would  convert  it  into  a  kind  of  ink ;  and  it  stains  bUck  all  wearing  apparel  which  have 
been  dyed  with  tan.  Iron  is  far  from  being  deleterious  in  small  quantity  in  water,  but 
in  a  considerable  proportion  becomes  medicinal.  The  mineral  springs  at  Tunbridge 
Wells  contain  bi-carbonate  of  iron,  and  that  of  Sandrock,  Isle  of  Wicht,  sulphate  of  iron. 

2872.  Chalybeate  waters  are  extremely  common:  the  moot  noted  in  Britain  are  those  of 
Tunbridge  and  Cheltenham ;  but  there  are  several  round  London,  particularly  at  Hamp- 
stead,  which  were  much  resorted  to  formerly. 

2873.  Besides  the  earthy,  alkaline,  and  metalUe  salts  we  have  mentioned,  minerri  aprings 
have  considersbte  quantities  of  several  gases.  Sometimes  there  is  free  carbonic  acid  gas, 
and  then  the  water  has  an  acidulooa  taste.  Sulphuretted  hydrogen  givea  it  a  sdwU  and 
taste  resembling  that  of  rotten  eggs,  as  is  the  case  with  the  Harrowgate  water. 

2874.  Accordingly,  mineral  watere  arc  divided,  from  their  contents,  into  acidulous,  saline, 
alkaline,  chalybeate,  and  sulphurous.  It  would  be  foreign  to  our  object  to  go  fitfther  into 
the  subject  of  mineral  waters,  as  they  do  not  come  into  the  list  of  beveragea. 

[The  mineral  springs  of  the  United  Statea  are  numerous,  and  found  in  almost  every 
part  of  our  country,  many  of  which  are  more  valuable  as  medicinal  agents  than  any  in 
the  Old  World,  as  shown  by  analyais,  and,  what  is  still  more  conclusive,  by  their  curative 
efifbcts  and  direct  physical  action  upon  the  human  organism. 

The  most  noted  are  those  of  Saratoga  and  Ballstoo,  in  the  State  of  Now-Tork,  where, 
for  many  miles  of  surface,  there  would  aeem  to  be  a  succession  of  medicated  waters 
gushing  forth  from  the  bowels  of  the  earth,  inexhaustible  in  their  sources,  and  each  poa- 
aessing  a  distinctive,  though  more  or  less  analogoua  character  in  chemical  composition 
and  in  medicinal  eflfects ;  and  yet  some  of  these  springs  are  found  in  close  proximity  to 
esch  other,  often  within  a  few  feet,  and  yet  essentially  difiTerent  both  in  their  nature  and 
efibcta. 

They  may  all,  or  nearly  all,  be  said  to  be  chalybeates ;  but  the  proportiona  of  the 
salta  of  iron  they  contain  vary  very  vemarkably,  in  some  of  them  being  firom  5  to  10 
graina  of  the  carbonate  of  iron  to  a  gallon,  while  others  contain  leas  than  one  fifth 
of  that  proportion.  The  same  differences  are  observed  in  the  relative  proportiona  of 
other  salta,  and  some  of  them  contain  ingredients  no  trace  of  which  can  be  discovered 
in  others.  Their  adaptation  to  various  diseases,  and  to  varied  morbid  atatea  of  the  sys- 
tem, requires  accurate  discrimination,  for  lack  of  which  there  can  be  little  doubt  that 
positive  injury  haa  reaulted  fipom  the  indiscriminate,  and  especially  from  the  oxoeaatve 
use  of  these  watera. 

The  spring  which  haa  the  highest  reputation  at  Saratoga  is  the  Congreea  Spring,  and 
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its  water  is  highly  caibonited,  besides  ocmtaiDing  a  fanrge  propmrtioii  of  chloride  of  sodioniy 
bi-carbonate  of  magnesia,  and  carbonate  of  lime,  with  a  smaller  quantity  of  the  hydrio> 
date  «id  bi-oarbonate  of  soda,  carbonate  of  iron,  and  a  trace  of  silez  and  hydrobromate 
of  potash.  Its  use  is  foniid  to  be  deddedly  aperient  and  tonic  when  fredy  employed, 
and  in  smaller  quantities  it  possesses  altentiTe  powers,  adapting  it  to  chronic  OMladies. 
Congress  watera  afs  bottled  and  sent  all  oter  the  ooontry,  and  a  regular  supply  is  kept 
in  roost  of  our  large  cities,  so  that,  as  an  aitide  of  oommerae,  it  is  to  the  proprietor  of 
the  spring  a  source  of  great  emolument.  Thousands  auiaally  resort  thither  from  every 
section  of  the  United  States  during  the  summer  months,  either  in  pursuit  of  health  or 
pleasure,  ample  aooommodations  being  proyided  in  the  numerous  hotels  and  boarding- 
liouBes  of  the  Tillage. 

There  are  also  in  Virginia  a  number  of  TaluaUe  mineral  springs,  little  less  eelebrated 
for  their  medicinal  Tirtues,  both  for  drinking  and  bathing.  There  are  cold,  warm,  and 
hot  springs,  abounding  in  sulphur,  and  their  curative  powers  in  cutaneous  eruptions,  and 
some  other  chronic  diseases,  rsnder  the  sereral  localities  of  these  springs  rery  fashion- 
able resorts.  The  limits  within  which  these  notes  are  restricted,  however,  forbid  any 
other  detail,  although  there  are  rarious  other  springs,  north  and  aouth,  which  are  ia 
great  repute  among  iuTalids.} 

Scot.  XI.— raaimife  watbs. 

t876.  Atiiu  tomoimeg  mpotsibk  to  procure  inrter  pmre  and  fit  for  domestic  purposes, 
it  is  important  to  know  by  what  methods  it  may  be  furiJUi,  as  it  is  called,  that  is,  de- 
prived of  tbose  substances  which  contaminate  it ;  for  it  is  to  be  remembered  that  water, 
m  itself,  is  necessarily  pure  and  incapable  of  change,  and  that  when  it  is  unfit  for  use  the 
eause  must  be  attributed  to  the  presence  of  foreign  matters ;  in  other  words,  substanoee 
which  do  not  belong  to  it 

S876.  Before  anyUiing  can  be  determined  on  this  subject,  it  is  necessary  that  we  should 
have  a  clear  idea  of  the  substances  with  which  water  is  nsuslly  contaminated,  and  of  the 
mode  in  which  they  exist  in  it.  We  have  already  explained,  when  treating  of  river  wa- 
ter, the  difiference  between  materials  being  in  mechanioBl  suspension  wm  dissolved  in 
water. 

8877.  9^  hpiiit  wkkk  are  merefy  tutpended  in  the  water,  aitd  itot  disserved,  are  earthy 
powders,  as  day,  lime,  and  a  mixture  of  various  mineral  matters  of  all  kinds,  which 
have  been  washed  down  from  higher  grounds,  and  are  completely  mixed  up  in  the  water, 


giving  it  a  turind  appearance.  Parts  of  animal  and  vegetable  bodies  are  likewise  found 
m  water  in  a  state  of  nneehanical  suspension,  ss  portions  of  insects,  offish,  dead  leaves, 
fragments  of  wood  and  branches,  grass,  and  every  part  of  the  animal  and  vegetable  king- 
dome.  We  may  have  a  good  idea  of  what  may  thus  be  contained  in  water,  by  observing 
what  Is  brought  by  rivers  in  fteshes,  when  the  water  is  quite  muddy.  3Extremely  foe 
sand  may  be  in  this  list  of  substances ;  but  when  the  partides  are  large  they  subside 
immediately,  and  cannot  be  said  to  make  water  turbid. 

All  thio  particles  that  are  specifically  heavier  than  water  win  subside  to  the  bottom ; 
but  if  any  substanoes  should  happen  to  be  of  the  same  specific  gravity  as  water,  th^  wfll 
not  subside,  but  will  remain  suspended  anywhere  in  it  -,  and  those  particles  which  are 
only  a  very  little  heavier  than  water  will  not  fall  down  until  after  a  considerable  time. 
Everything,  in  short,  may  be  suspended  in  water  that  is  light  enough  not  to  sink  to  the 
bottom  immediately,  and  which  cannot  overcome  the  agitation  of  the  fluid.  But  in  gen- 
eral all  such  matters  do  subside  after  the  water  has  stood  a  snfiicient  time. 

It  Is  very  remarkable,  and  a  proof  how  beautiful  is  the  economy  of  nature,  that  there 
are  very  fow  substanoes  in  the  worid  that  are  exactly  of  the  same  specific  gravity  as 
water :  were  there  many  such  matters,  this  fiuid  would  scarcely  ever  be  dear. 

2878.  Purifying  water  by  aubeidenee  is  performed  by  collecting  it  into  a  reservoir,  and 
suffering  it  to  remain  perfectly  at  rest;  when,  in  the  coutbo  of  time,  those  substances 
which  are  only  mechanically  suspended  will  sink  to  the  bottom.  But  this  method  alone 
is  very  imperfect,  and  can  never  effect  the  complete  purification  of  water,  since,  as  we 
have  stated,  there  are  a  number  of  extremely  minute  particles  so  nearly  of  the  same 
speeific  gravity  with  water,  that  they  are  not  able  to  overcome  the  tenacity  of  the  fluid, 
and  therefore  remain  in  a  state  of  suspension,  and  cause  a  cloudy  appearance.  These 
may  be  separated  by  filtration,  which  we  shall  next  describe.  Water  may  also  contaih 
salts  of  various  kinds,  which  cannot  be  separated  either  by  subsidenoe  or  filtration ;  fiM* 
these  distiUation  is  necessary,  by  which  the  pore  water  rises  in  the  form  of  steam,  and  is 
condensed  again,  the  salts  remaining  in  the  still.  The  filtration  of  water  being  an  im- 
portant select,  we  must  treat  of  it  at  some  length. 

S879.  Fiiiration  i»  the  moet  general  method  ef  jmnfying  water  for  domestic  economy. 
This  consists  in  allowing  the  water  to  percolate  through  a  porous  material,  the  pores  of 
which  are  too  minute  to  allow  of  the  passage  of  any  substanoe  mixed  in  the  water. 
Straining  liquids  through  a  aieve,  doth,  or  sponge  is  a  coarse  kind  of  filtering;  and  a 
great  variety  of  materials  are  employed  to  perform  this  operation,  suited  to  the  nature 
of  the  liquidis  and  other  ciroumstances.    The  chemist  employB  unsized  or  bibuloos  paper 


WATBS. 


MO 


for  his  delicate  procesaes,  and  ponnia  atonea  hare  been  em|iloyed  for  filtering  water  fiMB 
ordinary  purposes.    Flannel  and  doth  of  Tarioua  kinds  are  also  used. 

8880.  8p(mg€  may  ke  empl&yed  for  JUUring  by  oooDpreasing  it  into  the  neck  of  some  vea* 
ael  made  to  hold  the  water ;  thia  aubstanoe  ia  Tory  conTonient,  as  it  may  be  easily  takea 
out,  cleaned,  and  replaced. 

S881.  But  the  best  material  for  JUter^  water  ia  ekareoal,  Thia  snbatance  not  only  acta 
mechanically  by  its  porosity  as  a  atrainer,  bat  it  baa  the  Taluable  and  peculiar  quality  of 
preventing  putrefhction  by  abaorbing  at  once  the  gaseous  matter  that  ia  generated,  and 
thus  impeding  decomposition.  Sailora  ha?e  long  been  acquainted  with  this  property  of 
charcoal,  and  they  have  found  it  to  be  an  ezoeUent  practice  to  char  the  inside  of  the 
caaks  in  which  they  take  water  to  aea  in  long  Toyagea.  It  waa  once  auppoaed  that  the 
chief  use  of  this  waa  to  prevent  the  water  from  contracting  a  diaagreeaUe  taste  from  the 
wood ;  bat  it  is  now  known  that  it  not  only  efTecta  thia,  hot  that  it  acta  much  more  pow« 
erfblly  by  absorbing  aU  putrid  matter  and  oflbnaive  odoar,  and  thos  rendering,  in  a  con- 
siderable degree,  even  foul  and  nnwholeaome  water  aalubrioaa  and  transparent 

The  beat  ekareimlfor  tbia  farpoae  ia  that  froiaead  by  burning  animal  aubatanoea,  eaUed 
animal  charcoal,  which  ia  more  eflbetive  tlian  vegetable  charooal.  Charcoal  haa  Ukewiaa 
the  property  of  abaorbing  colouring  matter;  brandy  may  be  rendered  white  by  being 
paaaed  through  it,  and  port  wine  haa  been  rendered  pale ;  it  ia  also  nsed  Ibr  whitening 
the  airup  of  augar. 

888S.  Nature  effecta  JUtratiou  by  meaiaa  of  beda  of  aand.  Water  that  haa  peieelated 
through  these  issues  perfectly  tranaparent  and  clear,  and  freed  from  everything  ex- 
cept what  it  holda  in  aolntion.  Aft,  imitating  natnre,  employe  aand  for  the  aame  por- 
poae,  and  filtering  beda  upon  a  great  acale  have  been  formed  for  poriQring  water,  the 
aupply  of  towna,  and  for  domestio  pdrposes.  Little  more,  indeed,  seems,  necesaaiy 
foi  rendering  water  perfectly  pore,  where  the  imporitiea  are  merely  of  a  mechanical 
nature. 

9888.  ToJUter  water  by  meana  ofamnd,  it  ia  the  practice  in  many  plaoea,  partfeiHariy  in 
France,  to  construct  cisterns  in  the  cellars,  and  to  divide 
them  into  two  unequal  parte  by  a  partition,  a,  Jig,  6S4,  that 
doea  not  reach  quite  to  the  bottom.  The  largest  of  these  di- 
visions, b,  is  half  filled  with  layera  of  aand  of  different  de- 
greea  of  coaraeneaa,  and  into  thia  the  water  to  be  filtered  ia 
put :  in  paaaing  down  through  the  aand,  all  the  mechanical 
mpmitiee  are  detained,  and  it  riaea  into  the  other  division, 
c,  perfectly  clear.  Thia  method  ia  ao  aimple  that  it  may  be 
practised  anywhere  without  difficulty.  The  ahape  and  sice 
of  the  cistern  are  quite  immaterial.  If  a  cock  is  placed  in 
the  amaller  division  to  draw  off  the  water,  it  should  be  fixed  a  little  iray  above  the  hot* 
tom,  lest  there  might  be  some  slight  sedimenC  which  would  be  disturbed.  It  is  obvious 
that  the  sand  can  only  anawer  the  porpoae  for  a  certain  time ;  for  it  meat  become  clog- 
ged with  the  impuritiea  and  aediment  from  the  fenl  water,  and  will  re<yiira  renewal  mom 
or  less  often,  in  proportion  to  the  foulness  of  the  water.  The  sand  should  be  well  wash- 
•ed  before  it  ia  used,  and  it  should  contain  no  earthy  matter,  aa  this  would  defeat  the  ob- 
ject of  filtration.  Clean,  sharp  aand  is  best»  and  it  should  be  separated  by  aievea  into 
variooa  degreea  of  coarseneaa  to  place  in  diflbrent  layers,  the  finest  being  put  at  the  hot* 
tom. 

2884.  /f  may  be  remarbad  that  when  water  iaJOtered  by  nature  through  beda  ofaamd^  it  as- 
eenda  to  the  aurface,  by  which  the  purification  is  more  oom|rietely  eflibsted  than  by  de- 
aeent.  In  the  latter  caae,  some  imporities  might  be  forced  throagh  by  the  weight  of  the 
water,  or  by  their  own  gravity ;  but,  in  the  foimer  ease,  gravity  must  oppose  the  aaoent 
of  the  impuritiea,  which  are  therefore  more  likely  to  remaia  behind.  Filtere  have  been 
executed  on  this  principle,  by  making  the  water  paaa  upwaid  throngh  the  aand  and  ehap- 
eoal,  or  other  filtering  materida. 

Fftrret,  of  Ftfif,  tvlush  hm  haaa  ike 


Sfltt.  A  verif  9m§lk  mffonhu  •/  this  hi»i  wet  wtade  lomg  age,  bjf  M. 
erigiD  of  modi  of  tM  nooiU  opaontu  for  this  porpooo.  Ak  it  maj 
bo  vofy  oooUr  ozoenlod,  it  orif  kt  lio  oooMtinoo  uofol  to  timvoUon, 
v^o  aajr  iad  it  diflovU,  im  ioom  aitiiotiopo,  to  proeoro  pun  wmtor. 
•  k  c,Jig.  Uft,  ropcoooBta  a  eurvod  tabo,  oithor  roond  or  iqiaora,  ioto 
which  owod,  or  aaad  oad  diaroool,  ar«  pvt,  vp  to  tho  mol  of  tho 
dotted  Um  i«  &  A  tttdo  luMl  boff  w  p«t  into  tho  oad  a,  and 
wator  poaiad  iato  this  haa  ita  cuaiaMt  imparitioo  ratained  b^  tba 
Saaaol ;  and  ia  paniaff  tbioa^  tko  oMd,  la  tba  lowor  part  of  tho 
t^o,  aad  rioiaf  mpmod  to  ^  la  oonpletolj  pariSod,  aaddrapo  iato 
a  Tooool  plaood  bolow.    If  fiwiad  aorooiaiy,  a  piooo  of  linoa  or 


Urn  aaj  bo  tiad  ovar  tha  aMmtk,  *,  to  provaat  anj  pafticlo  of  taad 
oamwa  otar.  A  taba  of  Ihia  kiad,  aboat  thiao  iacboo  ia  diaaotor, 
will  fttar  aboat  thrao  qaarts  of  vator  ia  aa  hoar.  Tho  loofor  tho 
lea  a,  tha  aovo  lapidlj  it  win  tUtor,  fran  tho  proMuia  of  tho  wator. 
Tho  iaad  ahoald  bo  nado  pratty  aoaipart,  for  the  dowortha 
of  tha  water,  tha  ama  it  will  ba 


Ffg^m. 


1886.  Upon  thia 


an  improved  mode  of  filtering  haa  been  Reeled  in  oisterna,  nam^ 


MO  BKVnAGBS  UBIB  IN  TBS   UtTISB   BLH. 

If,  h<f  Ibreinf  the  water  to  aaeend  lbroa|h  tbe  OWr,  ioitead  of  de«oendin|.    Here  ihs 
r^.nt.  ciitern  has  two  panitkMis, «  and  t,fy.6S6.    Ilat  at  adoea 

~        "  "        Dot  reach  qoite  tolhe  tMUom, and  the  olber  baa  an  apeitora 

at  i.  In  the  middle  diviaion  a  piece  of  perforated  metal, 
wood,  or  alone,  or  a  doth,  U  fixed  a  little  above  the  bottom; 
on  tbia  is  placed  a  layer  of  email  pebblea,  then  eoarae  (bdJ 
and  layeiB  of  charooal,  then  finer  aaod  and  cbamial,  tba 
whole  being  eoiered  by  another  cloth,  alio  fixed  Jnu  ImIdw 
N  the  apenare  (.  The  water  u>  be  filtered  i«  pat  into  the  di- 
*iaion  ■;  it  then  pawei  below  the  firal  paitttion,  and  by  Ha 

, jalfarmiih  the  perforated  plate  e,  and  likewise  Ibroagh  the  pebbtea,  aand, 

■Dd  charcoal,  and  pawing  Ihrongh  Ihe  clMh  above  it,  runa  throogb  an  apertnre  in  the 
partition  t  iolo  the  last  diriaioo,  from  which  it  is  drawn  by  a  oock  as  it  is  wanted. 

I8B7.  An  arf  auiicd  af  dtaimg  tkt  fiUtrrng  nltruli  u  by  making  the  Water  fam 
tbrtMigh  them  in  a  contrary  direction  to  what  it  doea  when  filtering.  For  example,  aap- 
Boaing,  u  we  have  just  stated,  the  diviaion  ■  is  that  which  reoeires  the  foul  water,  and 
i  that  which  receives  the  purified  water.  Then,  to  elean  the  filtering  appsrains,  leverae 
the  prooeas,  and  fill  the  division  i  with  anpurified  water ;  it  will  paaa  through  the  aper- 
toie  in  the  partition  i,  and  descend  throogh  the  cloth,  the  aand,  aod  pedbrated  |data  e. 
roing  in  the  division  a,  arid  carrying  with  it  all  the  imparitiee,  which  nay  be  drawn  ^ 
ij  a  pipe  filed  io  the  bottom. 

rfg.  m.  SS88.  Tkt  frmdfU  ef  jtUrUim  hti»g  ikU  nndtrrUpi, 

!il  may  ht  —ritd  in  an  in/aiity  o/iMy*,  according  to  panjo- 
nlar  lucaliiiea,  or  to  answer  varioiu  purpose*. 
A  common  cask,  fig  637,  may  be  divided  by  panittODs, 
and  the  filtering  maieriala  placed  in  one  of  the  diviaioaa; 
or,  without  any  vertical  partitions,  the  cask,  as  in  the 
annexed  cut,  may  be  filled  up  for  filtering.     Let  two 
i:roas  partitions,  parallel  lo  the  heads,  be  introduced  at  a 
and  b,  formed  of  wood,  perforated  by  a  number  of  b^ea 
huni(>d  by  a  hut  iron  ;  over  each  paititioo  put  a  piece  of 
wo(dlen  cloth,  and  |riaee  between  them  layen  of  ouarae 
and  fine  aand  and  tuT  charcoal.    Suppose  that  c  is  a  pipe 
coming  from  the  roof;  the  water  supplied  by  it  will  pass 
through  the  filtering  materials  into  the  space  below  i, 
and  may  he  drawn  off  pure  by  a  cock,  or  a  spigot  and 
faucet  al  bottom.     Bui  auppose  that  il  is  desired  that 
the  filttation  abould  be  performed  by  ascent,  as  the  moei  perfect  method,  then  another 
datem  roust  be  provided  and  idaced  on  a  higher  level,  as  d,  into  which  the  water  ui  be 
niered  must  be  first  conducted ;  the  water  will  descend  thraugb  the  pipe  t.  and  enter 
the  lower  pan  of  the  cask  b.  from  whence,  by  the  pressure  of  Ibe  water  in  d,  it  will 
force  up  through  Ibe  fillering  materials  into  Ihe  space  above,  at  a,  from  whence  it  may 
he  drawn  triT  by  a  cock,     in  thla  case  the  vertical  partition  is  supposed  lo  be  omitted. 
In  either  case  there  should  be  a  wasle-pipe  in  the  caak,  4,  to  prevent  ita  uverfiowin^ 
•nd  another  in  the  ciatem,  g. 

The  foul  water  may  be  wt  off  occaaioDatly  by  the  apigot  and  faucet  at  bottom.  In 
ease  of  a  deficiency  irf  water  from  Ihe  roof,  or  supposing  that  none  could  be  had  from 
that  Bouroe,  but  |denty  frt»n  some  other  source,  it  ia  eaay  to  see  bow  ibe  eaek  might 
serve  aa  a  filtering  apparatua.  If  a  funnel,  /,  be  put  into  the  top.  the  water  poured  into 
it  will  paaa  through  the  aand  in  the  middle,  and  come  out  at  the  lower  cock  purified. 
The  beat  way  to  clean  the  sand  when  it  requires  it  ia  to  take  it  quite  out,  wash  it  aiMl 
the  cask,  and  replace  the  aand  again. 
MM.  Aiutier  mclAei  0/  ttnfloying  a  auk  ai  ajiliering  tiaekiM  is  the  following :  hang 
K,  jg^  the  cask,  ■,  fig.  fisa,  on  an  axis  paaaed  tbrougb  it,  so 

_  that  it  may  he  turned  round  by  a  wtncfa  io  the  manner 

I  ofa  barrel  chum :  on  the  lower  part  fix  a  short,  hollow, 
I  cylindrical  piece,  b,  to  contain  a  piece  of  sponge;  and 
I  connectwllhit,ti9meansofaflangs  aod  screws,  apipe, 
I  c,  to  sup^y  water  from  a  ciatem  placed  at  aooM  height 
I  above.  Put  aand  and  charcoal  into  the  caak  about  one 
third  foil.  The  water  will  riae  through  the  sponge  and 
aand,  and  when  it  arrlvee  at  d  in  the  cask,  it  may  paaa 
off  by  a  pipe  inserted  in  the  end  or  side  of  the  cask,  as 
may  be  found  most  convenient,  into  any  naerroir  or 
veaael  to  contain  it.  When  il  ia  required  10  clean  Ibe 
aand,  It  is  only  necessary  lo  take  off  Ihe  pipe,  c,  and  Ihe  sponge,  and  having  atopped  npt 
temporarily,  the  abort,  i^lindrical  hole  where  it  was  placed,  give  the  caak,  with  water 
in  it,  several  tunia  round  by  the  winch ;  tbia  will  wash  the  wnd,  ud  maks  it  ready  to 
(Iter  again. 


WATBK.  Ml 

WW.  n  <iml  *i  iMtw  fnm  tfa  -law  IM  •  (try  pir/M  .^Bnr  (prvMa  wf  iwaiF  !•  ■■*  kf  ur 

tall  tliu  lU,  Inn  of  mr  ooowniMl  fonD,  uti.Jf.  M»,  ia  which  than  '  '' 

■k»ld  !>■  thn*  putiUHw;  iIh  spptimcH  thaali  h»(  u  ipanin  W 
•CWan  ■  ipiimi  ilalU  lilu  il,  *,  U  Mup  Ik*  wonl  Jint  al  Iba  iBpahllM 
•TUm  wiurpal  iaw  Ika  up;  tha  iwa  lomi  panjlmat  nj'  I»  tf  Hnl 

molka  filAh  lud  aptn  thain :  bat*aan  tbaaa  twu  tha  kdiL  Bti/rkaroMl 

■hHldht  pgt,tuUH'ypowiland;aBit,laatl)r.lbanIaiut  taahoUlatha         rif.SK. 

hUiH  1^1,  at  c.  Ihraafh  which  Iba  ftlund  wuir  mj  na  iau  uf- 

nuS]  panadhi  hnnTcna,  Iha  UUnd  WUIr  BIJ  ba  tatoal  af  il  bf  <Iip- 
piH :  aad  »  ooaar  evar  tliia  part  wiU  Jtaap  it  niaan. 

mi.  U  mtf  Umih  tt  «n  (t«  au  (Manual^  >Av^  aiixf  auy 
Mm/T  mJIUt,  wlian  aaad  aad  chanoal  an  ami  :  u;l*I,  wilh  1  bol. 
in  4k*  bowom.  gr  avaa  alaff*  ivdaaiHt,  Bariam  ai  atanponrTAlIer 
Pu  ■  ikHt  bit  of  taba.  or  a  nxBd  Ml  i<  mad,  with  >  hot*  thna^  it.  ia 
J. j^  (^  hoUim  of  Iba  put,  O.  UQ.  an  a>  u  pn^H  an  iull 


3tW3.  An  txctiUnlAlltrwtg  ■norafiu  of  ilont-iedre  UMt  mad*  and  gouraiiy  iaU  ty  Joi* 
HMictint,  formerli/  of  Titcl^tid-itrat,  Lmdmi,  from  which  moat  o?  rig.  tn. 

Ihoae  Qow  Men  la  the  shopB  are  copied  with  slight  Ttrialioaa.  «, 
Jig.  633,  ia  the  Tea«e]  into  which  the  Toul  water  is  put :  it  oomea 
through  the  eock^  and  drops  into  the  projecting  lip  oTanother  *eB- 
ael,  c,  which  has  a  rooveahle  partition  pierced  with  numerous  amall 
bolea  1  Ob  Ibis  partition  ia  placed  a  piece  of  woollen  cloth,  or  a  slice 
of  apooge,  lo  stop  the  greatest  quantity  of  the  impnritiea  in  the 
water ;  after  that  it  passes  through  the  hole*  joto  the  lower  pan, 
which  containa  charcoal  hmiaed  ainall.  This  Teasel  has  in  the  bot- 
tom several  small  boles  which  permit  the  water  to  pass  into  a  third 
vessel,  J,  Ihm  which  the  filtered  water  is  drawn  bj  a  cock.  These 
fikers  answered  tbe  purpoea  cocnpletely,  and  hare  the  adrantage 
that  all  the  pert*  could  be  eaail;  got  at,  and  therefore  thej  were 
Maj]/  kept  in  order. 

-        -  SSM.  A  IvgejUttr,  alto  iy  Mr.  IfmHnt.  wu 

made  in  the  following  mannsr :  B,  j(g.  Ki,  i»  t  ^ 
cask  charred  wiihinside,  and  hating  a  partition 
in  the  middle,  a,  wbich  doea  not  reacb  quite  tn  (be  bottom,  tn 
tbe  lower  part  of  tbe  cask  is  put  sand  and  charcoal,  or  a  strstuaa 
of  charcoal  atone,  about  four  inchea  deep,  tbe  upper  part  of  the 
charcoal  in  pieces  about  (he  size  of  walnuts,  the  rest  coaraelj  pow- 
dered :  this  is  covered  with  perforated  covers  to  permit  the  water 
topsa*  through,  but  to  keep  the  charcoal  Kt.M*. 

frooi  roiling  with  it.  Tbe  water  to  be  fil- 
1  tered  ia  poured  into  tbe  diriaioa  s ;  it  then 
J  passes  dowDward  through  (he  chareoa^in 
tbe  lower  part,  sod  rises  thraugb  the  perforated  cover  in  the 
oiber  diTiaJon,  from  which  it  ia  drawn  olT  hy  a  cock.  The  di- 
Tision  with  tbe  filtered  water  has  an  inaide  cover,  >.  beisidM 
tbe  cover  over  the  whole,  to  prevent  aaj  one  b;  mistake  pour^ 
ing  foul  water  into  the  wrong  division. 

I8Se.  A,/if.B3i,TtfmnU*JUUniigtrftTahumadioftlinu- 
wart,  which  IB  at  present  nrj  generally  told  in  the  ebops  in  ^ 
London :  it  containa  two  partitiona,  which  are  fixed  in  with 
cwnwit,    The  upper  one  contains  a  oavhy  in  the  centre  pierced  with  bolea;  and  the 
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linreroiieiailMptvniedinaaimflarmanaer.  B«fcn  the;  an  Mumted,  nnd  ud  dv- 
OMl  are  pal  bMween  the  paniiioiw,  thnniah  whidi  the  water  p«  hi  M  the  top  fliten  ia» 
the  kurer  di<riikia,  h,  alter  fint  pawng  drongfa  the  aponge  to  detain  ibe  mmtmM  p«R 
ctftbeimparitie*.  The  Altered  water  w  drawn  off  bf  a  oock.  An  JaeonTenieDoe  tttandi 
thla  afranaement,  that  the  charcoal  and  aand  eaniwt  be  eaa9<r  get  at  to  be  noewed,  or 

BocoiiDt  of  the  oement ;  the  I      "" ■*- ....^_.^ 

Tbeu  Ghera,  tbongti  good,  t 
materUla  are  bM  m  ooDoealed. 

tumltr  kmi  •/  fonmt  tamo.  Jig.  ASK,  aUttd  JOlehuf  itama, 

which  are  bouowed  om  fbr  the  pnrpoee  in  the  fimn  «f  a 

L   baaia.    Tbe  fluid  pereolatea  thititi|h  lhemiiMite|wm«f  the 

^  atoBca,  which  ai*  too  aiull  to  annr  the  ifflpariiiea  to  paaa, 

P^^ ^PTin       '^  "  ■PP"*'*  °"  "■*  <MX**te  )»  ^MT  drsoa,  wUch  am  n- 
^'-'...,^^^11        eeived  into  a  proper  veaael.    Tbeee  Otermg  aioM*  efteC 
I  I      lb*  intesded  pnrpoee,  bat  tbe  ffllralioD  pTooeeda  ver?  doi^, 

I  I      drop  bj  dit^  and  tlte  atooea  aaoa  dof  op,  and  are  then  dis- 

I      eah  to  doan ;  they  abonld  be  fteqoenily  eeiobbed  whh  a 
hard  brnih  before  the  mnd  aecomnlatea  too  much  In  them.     On  first  naiag,  water 
ahonld  be  paaaed  thiangh  for  eonte  time  befoie  it  ta  dnnk,  aa  it  io  neceanr;  lo  cany 
off  all  oolable  matter  thai  maj  happeo  to  be  in  the  atone,  btmI  which  gires  a  diwgree- 
aUo  taate  to  the  water.    Stone*  fit  for  thia  purpoee  are  fonnd  tn  many  paito  of  the 
kingdom,  partionkriy  in  Dert^pihire  and  Dmham ;  bat  it  is  aaid  that  the  beat  filtoriiig 
atone  oooies  trma  the  istaod  of  Fnento- 
TentDix,  and  tbe  next  beat  Iron)  Bail»- 
doea.    Both  may  be  proeored  throngfa  Mr. 
Jooepb  Biabc^  1  Creaoeni,  Minortea,  Lon- 

tM7.  An  improrti  tlomJiUer  ia  made  in 
the  foOovnog  manner ;  a.  Jig.  636,  ia  a 
hollow  veaad  made  by  hoDowiog  out  a  fil- 
iating atone,  with  a  atone  eorer  cemented 
on :  tbia  la  placed  in  a  cistern,  i  c,  which 
iaa]rbeorBtone,Blate,orwood.  Tbe  wa- 
ter to  bo  filtered  ia  pnt  into  thia  ciiten, 
and  it  paaaee  tbroogh  the  aidea  irf'tbe  vee- 
ael  of  porooa  atone,  tbimgh  tjie  Teaael  a. 
Into  the  inside,  towarda  whjcfa  end  the 
pieaanre  of  tbe  water  ariaing  tma  its 
depth  aaaiat*  niaterially ;  and  Ibis  appara- 
loa  will  therefore  Clier  water  more  rapid- 
ly than  the  last  constraction.  llie  fll- 
teied  water  ia  drawn  ott  by  a  pipe  and 
cock,  i,  and  a  small  pipe  open  at  both 
ends,  I,  goes  through  Uie  cistern  aod  np- 
at  the  ah-  as  the  water  comes  in,  and  admit- 
ting it  as  the  water  is  drawn  off 

3898.  Pig.  K3T  represents  an  nwofu  m  a 
large  teali  giTeo  in  the  Gardener's  Uagasine,  toL 
ir.  RaiD  water  i»  conducted  fitn  the  rooft  by 
pipes  into  the  staaU  tanks  i  t.  In  taiA  of  wtiah 
there  is  a  hol]owhoxoriUterin|FMooe,intowh)cti 
the  filtered  water  presses.  From  these  Meoe 
boToa  the  pure  water  paasea  by  pipe*  into  the 
great  tank,  c,  in  tbe  conrtyard ;  thia  tank  is  arehed 
over,  and  ftom  it  the  water  la  drawn  by  a  pi 
»•(■»« 
miptlDB  if  Pub.    TIm  MunBidt  wofibnainKiinnicMdif  w 

rlHr,  ud  u  IhI  Hiur  ih 
■hit  mmj  put  sT  ta*  ip,_ 
pwftnauc*  h  t«tp»<Wi. 

3900,  Water  conUtmaled  by  laltM  of  aiiy  hai  etmiwt  he  tatily  itfnwtd  e/ litiiL  Fihra- 
Uon  in  thia  caae  has  no  effect  whateTor ;  and  petaona  who  hare  proposed  apperstas  for 
■eparating  aall  from  water  hy  Ihia  proceaa  have  been  totally  ignorani  at  diemical  prin- 
cipea,  aince  ail  salta  dissolved  in  water  psaa  readily  Ihroogh  the  Slier*.  Neither  cwi 
any  kind  of  mechanioal  oompression  through  sand  separate  ttie  salt  from  water,  aa  aome 
have  erroneously  imagined.  To  reader  salt  or  brackiab  water  Aesh,  other  methods 
mnat  be  resorted  to ;  but  any  chemical  re-agents  that  may  be  employed  to  predpitat* 
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salts  flrom  water  must  themselTes  remain  in  the  fluid,  and  oonstitate  anotber  kind  of 
Impurity. 

S901.  DUtiUaiwm  is  the  only  €jfeeiio9  froc€99  hf  wkkk  ike  waJUr  mtof  he  ehtmmed  fUMie 
jmre ;  but  in  general  this  would  be  too  expensive  and  tedious  for  ordinary  purposes.  At 
sea,  where  fresh  water  is  absohitely  necessary,  the  distiUation  of  sea  water  is  frequently 
employed,  as  we  hare  shown,  in  order  to  deprive  it  of  its  salt. 

3003.  It  is  Tory  important  to  understand  the  difibrence  between  salts  and  the  solu- 
ble parts  of  animal  and  regetable  bodies.  The  former  continue  in  the  water  witbant 
any  particular  action,  and  they  can  be  separated  by  chemical  means,  or  by  distillation ; 
but  the  soluble  parts  of  animals  and  vegetables  decompose  and  pass  into  the  putrefac- 
tive state,  giving  out  gases  and  other  volatile  products,  which  are  taken  up  by  the  wa- 
ter, and  communicate  to  it  highly  deleterious  properties,  some  of  which  are  not  yet  un- 
derstood, such,  for  example,  as  that  which  generates  malaria,  giving  rise  to  marsh  fever. 
Such  animal  and  vegetable  substances  may  be  in  a  great  measure,  or  entirely,  separated 
by  filtration,  if  that  method  be  employed  before  the  substances  are  decomposed  or  dis- 
solved in  the  water ;  but  after  that  there  is  no  method  of  depriving  the  water  of  them 
completely,  with  such  ease  that  it  can  be  practised  as  an  afihir  of  domestic  economy : 
We  have  stated  that  charcoal  eflbcts  this  purpose  partially.  Such  water  as  contains 
much  animal  or  vegetable  matter  is  extremely  liable  to  pass  into  the  putrid  state. 

3903.  The  imporlence  of  good  UMter  on  long  sea  voyages  is  ohvious ;  yet,  notwithstanding 
the  great  care  that  is  usually  taken  to  select  the  purest  that  can  be  got,  it  frequent^ 
happens  that,  when  long  kept,  and  particularly  in  wooden  casks,  it  undergoes  a  kind  of 
putrefaction,  and  becomes  unfit  for  drinking.  The  cause  of  this  change  depends  upon 
the  impurities  contained  in  the  water.  Water  that  has  been  naturaOy  filtered  through 
Band,  and  which  does  not  contain  salts,  is  generally  the  fittest  for  being  carried  to  sea ; 
but  frequently,  from  local  circumstances,  the  water  of  rivers  is  employed. 

Some  rivers  that  do  not  take  their  rise  from  a  rocky  soil,  and  which  become  consid- 
erably charged  with  foreign  matter  during  a  long  course,  even  over  a  widely  cultivated 
plain,  are  remarkably  free  from  saline  contents,  but  are  often  fbuled  with  mud  and  vege- 
table and  animal  exuvie,  which  are  rather  suspended  than  held  in  true  solution.  Such 
is  that  of  the  Thames,  which,  taken  up  at  London  when  the  tide  is  down,  is  soft  and 
good  water ;  and  after  rest  and  filtration  it  holds  but  a  very  small  portion  of  anything 
that  could  prove  noxious.  It  is  excellently  fitted  for  sea  store,  but,  after  being  st»me 
time  at  sea,  it  undergoes  a  remarkable  spontaneous  change.  When  a  cask  Is  opened 
that  has  been  kept  a  month  or  two,  a  quantity  of  infiammable  air  (carburetted  or  sulphu- 
retted hydrogen)  escapes,  and  the  water  is  very  black  and  oflRsnsive.  Upon  racking  it  ofi!^ 
however,  into  large  earthen  vessels,  and  exposing  it  to  the  air,  it  mdually  denosites  a 
quantity  of  slimy  mud,  becomes  as  clear  as  crystal,  and  remarkably  sweet  and  palata- 
ble. This  effect  is  owing  to  the  water  having  contained  originally  a  good  deal  of  im- 
|Rurities,  consisting  of  animal  and  vegetable  matters,  which  putrefy  and  decompose,  and, 
m  consequence,  give  out  the  gases  and  offensive  smell  above  mentioned ;  but  as  soon 
as  the  decomposition  of  all  these  substances  has  been  completed,  and  the  fermentation 
has  subsided,  the  water  is  pure  in  consequence  of  having  thus  got  rid  of  them.  Hard 
waters  which  contain  sulphate  of  lime  become  more  offensive  than  those  which  contain 
only  carbonate  of  lime,  for  the  former  salt  decomposes,  and  its  sulphuric  acid  gives  rise 
to  sulphuretted  hydrogen,  which  has  the  most  disagreeable  odour. 

3004.  It  would  appear  that  the  soluble  vegetable  matter  of  the  wooden  casks  former- 
ly employed  in  the  navy  contributed  to  the  putridity  of  the  water ;  for  now  that  iron 
tanks  are  substituted  for  them,  the  water  may  be  kept  much  longer  without  being  ofien- 
alve.  The  metal  becomes  oxydixed,  and  the  oxyde  of  iron  thus  formed  mixes  with  the 
water,  but  by  its  weiffht  and  insolubility  it  soon  falls  down ;  or,  should  a  small  portion 
remain  in  the  water,  it  can  have  no  injurious  eflfbct  upon  health.  It  might  be  supposed 
that  this  fermentation  of  the  foul  matter  in  river  water  might  be  resort^  to  in  order  to 
purify  it  fbr  the  purposes  of  domestic  economy ;  but  this  method  would  be  by  far  too  te- 
dious, and  neariy  the  same  efiRsct  is  produced  by  filtering  through  chareoal. 

n05.  AUtm  it  somttimii  tw»plof§i  m  pmr^^fiug  nmUp  water,  which  it  does  in  aoin*  iDMran  when  then  it 
a  niftll  quaatitir  of  impare  atguae  mutter.  If  uam  be  wMed  in  the  propcvtion  of  ■  few  gnine  to  a  quart  of 
foal  water,  wiUi  agiti^ioa,  aiid  then  eQifered  to  rest  for  twettty-fonr  hoara,  a  ndiment  will  fall  down,  th« 


water  will  becooM  c^ar,  and  nay  be  poured  •it.    Here  the  alum  oombinea  with  the  imparities,  as  in  the 

ide. ' 


of  dfeioff,  and  oecaaiooa  them  to  subside.  If  any  alam  should  remain  dissolTod,  and  not  combined  in  the  water, 
a  little  earbooate  of  soda  may  be  added ;  this  will  decompose  the  alum,  the  soda  maktnf ,  with  its  sulphorio 
aeid,  snlphato  of  soda,  or  Olanber's  salt,  which  rsmains  diaiolTed  after  the  rsst  has  been  pradpitated.  ▲  few 
dr^s  of  a  solution  of  the  red  snlphate  of  iroa  added  to  a  ponad  of  water  will  prodnce  the  same  effect. 

9906.  A  patni  mat  Imtely  taken  cmt  (y  Pn/tstor  Cim-kft  ^S  it*«niscn,  for  a  method  of  parlfyiof  water  bj 
•ddiar  quicklime  to  it.  Bui  this  can  only  nnite  with  any  carbonic  acid  that  may  be  in  water,  forminf  car* 
hoaalo  of  lime,  which  will  be  precipitated  donf  with  any  oarbonate  of  lime  that  may  have  been  in  the  water ; 

"  *  ■        offt  -  -.     .      .     . 


out  it  nan  hare  no  effiMst  npon  the  snlphato  of  lime  in  water,  which  is  the  chief  caaee  of  iu  haidnoA. 

S907.  /a  mmffvmrt*  of  Himiosimm  At  wolsr  it  wny  imtmn,  beinf  wholly  proserred  in  tanks.  In  that  conn- 
try ,  a  moat  Talnable  plant,  Stfjehmt*  pttMUmm^  or  the  cleansing  not,  is  said  to  bare  the  jiropern'  of  pnrifyinf 
diq  water.  The  pnlp  of  the  fruit,  whan  ripe,  is  oaten  by  the  natives,  nnd  the  seede  are  dried  and  sold  ia  every 
■arket  for  this  purpose.  If  om  of  the  eeoda  bo  rubbed  hard  for  a  miante  or  tworonqd  the  inside  of  the  vassal 
befi^rs  ths  water  is  put  ia,  the  fluid,  however  foul,  will,  a  short  tiaM  beiaf  allowed  for  it  to  settle,  be  ftned 
ftOB  all  it!  iapuitm,  the  advt ntitioiia  naltenboinf  settled  to  the  bottom,  and  the  sapenmtaat  watar  left  dear 
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Md  peifiMlIy  wMmmm.  Tfcw  arti  m  fWMf  iitly  anM  abort  by  tlw  muf  pwfid—t  pit  of  ow 
oOcon  ud  Mldiori  in  tioM  of  war,  to  oublo  thorn  to  jmrifj  iboir  water ;  they  an  oiorB  coiiToiiioat  thaa  •bam, 
and  aio,  poriMpo,  aioffo  wbdoaoaio.  It  aiay  bo  moationod  ao  a  eoriooo  fact,  that  tbo  (rait  oImvc  aioBtioMd, 
haviof  t^  prapoity  of  oloariar  noddy  wator,  ia  tbo  o«Iy  lafo  qpooioo  of  a  laxgo  tiibo  of  plaata  wbioii  aro  vin- 
loBtpoiaoM. 

SbCT.  XII.— CBIMIOAL  Tim  FOB  BXAMXinHO  WATBB. 

SMB.  We  stated,  under  the  head  <*  BuildinB**  (Book  I.),  how  essential  it  is  to  have  a 
sapo^  of  good  water ;  and  that,  if  no  well  existed  on  the  spot  where  a  house  is  to  be 
erected,  it  was  desirable  to  sink  one  for  the  purpose.  The  salubrity  of  water  being  a 
natter  of  the  first  importance  to  health,  it  is  proper  that  what  is  obtained  from  this  or 
any  other  mode  of  supply,  where  ito  parity  may  be  questionable,  should  be  carefully  ex- 
amined before  it  be  used  for  the  usual  purposes  of  domestic  economy. 

8909.  When  goad  waier  is  first  taken  ufit  is  perfectly  clear  tmd  edoarUMe ;  but  the  ex- 
aminer should  not  be  satisfied  vith  holding  up  a  i^assiul  between  his  eye  and  the  light ; 
he  should  also  pour  some  into  a  deep  ale  glass,  into  which  he  should  look  downwaid, 
when  the  slightest  tinge  from  extraneous  substances  will  appear. 

89141.  If  the  water  te  discoloured  in  any  manner,  it  is  usually  owing  to  some  imparity 
mechanically  suspended  in  it,  and  which  may  be  removed  by  rest  and  filtration,  in  the 
manner  already  described ;  but  the  impurities  may  likewise  be  dissolved  in  the  water, 
in  which  case  they  will  pass  through  the  filter,  which  has  no  power  of  separating  them. 

291 1.  The  exiatemu  of  varuma  e^tamees  iiseehed  in  vtater  may  be  discovered  by  the 
use  of  what  are  called  ekemieai  teats  or  re-agenta.  These  are  substances  made  and  kepi 
for  this  purpose ;  by  the  addition  of  a  small  portion  of  one  of  these  teste  the  presence 
of  a  particular  substance  in  the  water  may  be  detected.  But  although  it  is  extremely 
easy  to  detect,  in  this  manner,  the  substances  most  usually  found  dissolved  in  water, 
yet  the  complete  examination  of  this  fluid,  so  as  to  ascertain  all  the  matters  that  are 
contained  in  it,  is  a  subject  that  requires  a  very  considerable  acquaintance  with  prae- 
tical  chemistry,  the  analysis  of  waters  being  one  of  the  most  difficult  and  delicate  of 
chemical  researches.  It  would  be  quite  out  of  pUce  here  to  attempt  an  explanatioo  of 
this  subject  at  any  length,  and  we  only  propose  pointing  out  the  methods  of  ascertatmoff 
the  presence  of  those  substances  with  which  spring  or  well  water  are  most  generaHy 
contaminated,  and  which  cannot  be  removed  by  filtration. 

2912.  If  the  water  obtained  aknUd  he  ao  impregnated  with  aaUa  of  any  kind  as  to  be 
readily  discovered  by  the  taste,  it  would  come  under  the  description  of  a  mineral  water, 
and  be  altogether  unfit  for  domestic  purposes ;  but  if  it  be  transparent,  colourless,  and 
free  from  any  peculiar  taste,  it  is  probably  good :  nevertheless,  it  may  be  hard,  for  the 
hardness  would  not  affect  ita  transparency,  nor  would  this  be  readily  discovered  by  the 
|»alate,  except  that  organ  had  been  much  practised  in  tasting  waters.  Using  the  water 
in  waahing  will  determine  this  point  to  a  certain  extent :  if  it  makes  a  good  Uther  read- 
ily with  soap,  it  is  soft ;  if  not,  it  is  hard. 

2918.  The  nature  of  hard  and  aoft  watera  has  been  detailed  at  such  length  when  treat- 
ing of  **  Spring  Water,"  that  it  would  be  a  useless  repetition  to  describe  it  again.  We 
shall  here,  therefore,  content  ourselves  with  giving  more  particular  directions  for  em- 
ploying the  testa. 

idli.  The  mere  fact  of  hardneaa  may  he  aacertained  by  a  solution  of  soap  in  spirita  of 
wine,  which  is  the  method  usually  employed  by  well-diggers.  If  this  be  dropped  into 
distilled  water,  no  alteration  will  occur ;  but  if  the  water  be  hard  from  an  earthy  salt, 
the  solution  of  soap  will  occasion  a  white  flocculent  adhesive  precipitate,  which  is  ow- 
inp  to  the  lime  in  the  water  uniting  to  the  fat  of  the  soap,  the  alkali  of  the  latter  having 
jomed  the  sulphuric  acid  of  the  lime.  This  test,  however,  only  proves  there  is  some 
neutral  salt  in  the  water,  but  does  not  point  out  what  that  salt  is.  Most  salta,  however, 
except  those  which  are  calcareous,  are  discoverable  by  the  taste,  particularly  if  part  of 
the  water  be  evaporated. 

2916.  To  determine  whether  the  water  eontaina  lime  in  any  form,  the  oxalic  acid  ahould 
be  employed,  as  the  best  test  for  this  earth.  All  waters  containing  lime  are  more  or 
leas  injurious  to  health,  affecting  the  kidneys  if  they  are  drank  for  any  continuanoe. 
Some  of  the  springs  about  London  contain  a  great  deal  of  sulphate  of  lime,  and  are  unfit 
for  washing,  and  would  be  unhealthy  to  drink.  To  explain  the  princifde  upon  which 
oxalic  acid  proves  the  presence  of  lime,  it  must  be  observed  that  lime  has  a  stronger 
attraction  fur  the  oxalic  than  it  has  for  any  other  acid ;  therefore  it  will  quit  whatever 
acid  it  may  be  combined  with  in  a  dissolved  stste,  and  unite  to  the  oxalic,  forming  aii 
oxalate  of  lime,  which,  being  insoluble  in  water,  will  fall  down  a»a  white  precipitate. 
But,  instead  of  using  pure  oxalic  acid,  it  is  better  to  employ  it  as  joined  to  ammonia,  or 
the  oxalate  of  ammonia. 

2916.  To  detect  the  vreaence  of  iron  in  water,  add  to  it  tincture  ofgaUa ;  if  there  be  iron, 
a  black  precipitate,  like  ink,  will  be  perceived  ;  but  for  this  purpose  the  water  must  not 
be  boiled,  for  in  that  case  the  carbonic  acid  would  be  driven  off  and  the  iron  would  fall 
down,  and,  would  not  be  affected  by  the  test.  Pruaaiate  ofpotaah  in  the  same  case  will 
give  a  blue  precipitate,  like  Proaaian  blue.    If  this  test  give  the  aame  coloured  precipi- 


WATUL  545r 

taites  alter  the  water  has  been  boiled,  then  the  iron  le  not  in  the  state  of  a  earbonate, 
bat  is  most  probably  a  sulpbaCe  of  iron.  If  it  be  required  to  determine  whether  the 
salt  be  a  solphate,  add  nmnate  or  nitrate  of  barytes  to  some  of  the  water,  and  if  it  be  a 
sidpbate,  bat  not  otherwise,  a  pieoipitate  will  appear. 

S917.  SulphureUei  kydrogen  ig  easily  kmawn  in  water  by  its  disagreeable  smeO,  like  that 
of  rotten  eggs,  or  by  blackening  a  silver  spoon  pot  into  it. 

3918.  Cmrbonie  aeii  in  a  free  stmU  may  be  ooigectared  by  the  brisk,  sparkling  appear- 
ance of  the  water,  and  this  being  destroyed  by  boiling ;  but  it  is  accurately  ascertained 
by  the  water  reddening  litnau  papa',  and  precipitating  barytes  water  before  boiling,  but 
not  after  it  is  boiled. 

S919.  VegeUMe  «r  ommMl  maiier  mojf  be  detected  by  adding  sulphuric  acid  and  OTapora- 
ting  the  water;  if  such  matter  bp  present  the  water  will  become  blackened. 

S990.  The  above  are  the  substances  most  usually  found  in  water ;  others,  which  are 
more  rare,  require  considerable  knowledge  of  practical  chemistry  to  apply  the  testa 
properly. 

S981.  From  all  tku  we  mmf  partope  the  neeestity  ^  kamag  a  cAemieal  amdysie  madt  of 
waUr  about  which  we  have  any  duabt,  and  which  is  to  be  used  for  any  important  pur- 
poee,  as  in  the  case  of  water  from  newly-sunk  wells.  But  this,  as  we  have  already  ob- 
served, can  only  be  eilbcted  by  the  skillVil  practical  chemist. 

SSCT.  XIII.«— ON  TAMM  AITD  OIlTSKNa  FOB  PBBSBBTXWO  WATBB. 

S923.  Jn  tome  countriet,  vkare  apringe  ore  ocorce,  omd  where  it  roitu  onlp  periodieoUVf 
great  care  is  bestowed  on  reservoirs  or  cisterns  erected  to  preserve  water.  Anciently 
there  were  cisterns  all  over  the  country  in  Palestine ;  these  are  frequently  referred  to 
in  Scripture,  and  many  of  large  dimensions  are  still  to  be  seen.  As  the  cities  were,  for 
the  most  part,  built  upon  hills  or  high  ground,  and  the  rains  fell  in  India  at  two  seasons 
of  the  yearonlyf  in  spring  snd  autumn,  people  were  obliged  to  keep  water  in  cisterns  in 
the  country  for  the  use  of  their  cattle,  and  in  cities  for  the  convenience  of  the  inhabi- 
tants. Ancient  subterranean  cisterns  are  described  as  still  to  be  seen  at  Constantinople, 
the  vaults  of  which  are  supported  by  several  hundred  pillars.  In  modem  times,  before 
the  discovery  of  such  ezoellent  cements  as  we  are  now  possessed  of,  there  was  consid- 
erable ditBcttlty  in  building  cisterns  to  hold  water ;  at  present,  from  the  perfection  of 
our  Roman  cement,  thia  has  become  comparatively  easy.  Bricks  laid  in  Roman  cement, 
and  covered  on  the  inside  with  a  coating  of  that  material,  form  a  wall  perfectly  tight, 
and  impervious  to  water. 

8928.  The  choice  of  a  material  for  reoertoire  in  which  water  is  to  be  preserved  for  drink 
or  culinary  purposes  is  extremely  important.  The  material  which  has  k>ng  been,  and 
is  still,  generally  emptoyed  for  common  cisterns  is  lead. 

8984.  The  ddeteriouo  efeete  of  lead  dissolved  by  various  substances  and  taken  into  the 
stomach  is  well  known ;  but  it  is  necessary  to  adduce  proofs  of  it  in  this  place.  Water 
absolutely  pure  has  no  action  on  this  metal  if  air  be  excluded ;  but,  if  air  be  admitted,  its 
notion  is  very  sensible.  In  the  atmosphere  there  is  always  present  a  certain  proportion 
of  carbonic  acid,  and  most  waters  likewise  contain  a  minute  quantity.  The  carbonic 
acid  acts  upon  lead,  and  converts  it  into  carbonate  of  lead,  which  ia  a  poison.  A  white 
line  may  generally  be  seen  at  the  surface  of  water  preserved  long  in  leaden  cisterns, 
where  the  metal  touches  the  water,  and  this  is  owing  to  a  deposition  of  carbonate  of 
lead,  formed  at  the  expense  of  the  metal.  Waters  differ  much  in  the  power  of  dissolv- 
ing lead.  Some  act  upon  it  with  great  rapidity,  as  is  evinced  by  the  corrosion  of  the 
eistems  and  pipes.    But  the  consequence  of  this  is  not  generally  appreciated. 

Dr.  Lamb,  who  has  pakl  much  attention  to  this  subject,  and  to  whom  we  are  indebted 
for  many  valuable  facts,  states  an  instance  where  the  proprietor  of  a  weU  ordered  his 
phunber  to  make  the  lead  of  a  pump  twice  as  thick  as  what  is  usually  employed  for  such 
a  purpose,  in  consequence  of  his  observing  that  it  was  frequently  corroded  and  required 
constant  repairs,  not  considering  that  the  lead  thua  quickly  dissolved  was  poisoning  his 
water. 

Nothing  is  more  certain  than  that  lead  cisterns  and  pipes  become  leaky  from  the 
ohemlcal  action  of  the  water  upon  them,  and  it  must  be  equally  obvious  that  in  all  such 
cases  the  water  is  contaminated  with  a  portion  of  active  poison.  This  action  of  water 
on  tead  is  increased  frequently  by  the  circumstance  of  vegetable  matter,  such  as  leaves, 
falling  into  the  ciatem ;  this  will  impart  to  the  water  an  additional  solvent  power,  which 
points  out  the  propriety  of  at  least  keeping  cisterns  extremely  clean  where  lead  happens 
to  he  the  material  employed. 

It  may  be  supposed  that  the  quantity  of  metal  thns  dissolved,  and  still  more  the  portion 
that  is  actually  taken  into  the  stomach,  must  be  too  minute  to  deserve  serious  attention, 
and  that  its  eflbcts  cannot  he  appreciable.  But,  considering  the  complicated  nature  of 
the  human  frame,  it  is  neither  impossible  nor  improbable  that  a  very  minute  portion  of 
a  deleterious  substance  taken  with  our  aliment  for  a  length  of  time  may  exercise  an  in- 
jurious influence  after  a  series  of  years,  although  this  effect  may  not  be  perceived  In  a 
short  period.    We  find  ttus  to  be  the  case  in  the  use  of  spirituous  liquors,  and  in  other 
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destnictiTe  habits.  From  a  passage  in  yttra?fiis,  an  arehlteet  of  the  time  of  Aognstas, 
we  learn  that  the  ancient  Romans  were  acquainted  with  the  deleterious  efl^ets  of  lead ; 
and  he  condemns  the  practice  of  conTcying  water  in  leaden  pipes,  as  this  metal,  he  ob- 
senres,  renders  the  water  iosalubrions ;  but  it  is  obserred  that  water  has  no  action  on 
lead  pipes  if  they  are  kept  alwajrs  fiiU,  since  thus  the  air  is  excluded. 

It  would  appear,  therefore,  to  be  a  matter  of  common  prudence  to  avoid,  as  mncli  as 
possible,  the  use  of  metal  so  dangerous  as  lead  in  forming  cisterns  and  resenroirs ;  or,  at 
an  CTents,  if  it  is  employed  for  this  purpose,  care  should  be  taken  to  dean  such  cisten» 
or  other  Tesseb  frequently,  and  not  to  sutler  any  water  to  remain  long  in  them  witboot 
being  changed.  It  has,  indeed,  been  confidently  stated  by  physicians  that  a  dangerons,  and 
eren  fatal  colic  has  attended  persons  who  hsTc  been  obliged  to  use  for  some  time  water 
which  has  been  contaminated  by  lead  from  pipes  and  cisterns ;  and  that,  when  pipes  of 
wood,  eaitben-ware,  or  iron  were  substituted,  the  water  ceased  to  produce  these  dreadlU 
effbcts.    Vr.  Paris  mentions  seTcral  eases  of  this  kind. 

2925.  A  very  idicate  tesifor  the  ducmery  of  lead  in  toater  is  sulphate  of  potash,  or  sul- 
phate of  soda,  which,  Dr.  liiomson  informs  us,  will  detect  it,  even  should  it  not  exceed 
one  part  in  100,000  parts  ef  water.  A  drop  or  two  of  this  test  in  a  glass  of  water  will 
0how  the  presence  of  lead  by  a  cloudy  precipitate. 

NottoithMtanding,  however,  the  oyinum  whkh  we  home  put  exyreteed  tn  lie  imytopiieiy  tf 
unng  lead  in  general  for  conveying  and  preserving  water,  there  is  om  eaae  which  forms 
a  remarkable  exception  to  the  principles  we  have  stated.  It  was  first  shown  by  Guytoo 
Morveau,  and  afterward  more  particularly  by  Dr.  Christison  of  Edinburgh,  thai  the 
presence  of  saline  matter  of  some  kinds  m  water  retards  the  oxydation  of  lead ;  aad 
that  some  salts,  even  in  very  minute  quantities,  prevent  it  altogether.  Such  waters, 
therefore,  as  have  dissolved  in  them  a  portion  of  these  salts  may  be  safely  conveyed  and 
kept  in  that  metal.  Thus  a  small  quantity  of  nrariates  and  sulphates,  which  exist  ift 
many  kinds  of  spring  water,  preserve  lead  from  corrosion.  **  In  water  oontaining  these,'* 
observes  Dr.  Turhbr,  *'  the  metal  gains  weight  during  some  weeks,  in  consequence  of 
its  surface  gradually  acquiring  a  superficial  coating  of  caibonate,  which  is  slowly  decom- 
posed by  the  saline  matter  of  the  solution.  The  metallic  surface  being  thus  covered  hgr 
an  insoluble  film  composed  of  the  salt  and  the  lead  adhering  tenaciously,  all  &rther 
change  ceases."  The  water  of  Edinburgh  has  this  property ;  and,  hkewise,  all  waten 
which  are  hard,  though  containing  sulphate  of  lime.  But  no  soft  water,  such  as  rain 
water,  possesses  this  advantage. 

In  recommending  that  lead  cistenis  should  be  frequenter  cleaned,  we  must  remark  that 
we  do  not  advise  that  they  should  be  scoured  bright ;  for  this  would,  by  exposing  the 
pure  metal  to  the  action  of  the  water,  occasion  it  to  be  more  readily  dissolved,  and  destroy 
the  protecting  crust ;  but  by  cleaning  we  mean  only  removing  tbe  mod  nd  other  loose 
impurities  that  may  have  settled  to  the  bottom,  or  be  attached  to  the  sides,  for  which 
brooms  and  brushes  are  sufllcient. 

8926.  In  treating  of  rain  water,  we  mentioned  the  possibflity  of  obtaining  a  sufBdeiit 
supply  by  means  of  a  roof  properly  constructed,  a  cireumstanoe  of  great  importance  in 
places  where  weDs  or  springs  are  scarce. 

2927.  TanJafor  rain  water  have  been  long  employed  in  some  parts  of  England,  par- 
ticularly in  the  Isle  of  Thanet  and  in  Berkshire.  Tliey  are  sunk  in  the  ground,  and  are 
of  a  cylindrical  form,  resembling  a  shallow  well.  The  best  lining  is  bnok  laid  in  Par* 
ker*8  cement,  or  very  strong  mortar,  and  covered  with  a  coat  of  cement  half  an  inch 
thick.  It  will  be  best  to  cause  the  water  to  run  through  a  large  filter  of  sand  and  char* 
coal  previously  to  passing  into  the  tank.  The  tank  should  be  arehed  over  with  a  flat 
dome  of  brick,  having  an  opening  to  clean  it  out  when  required,  vrhich  may  be  dosed 
by  a  stone.    lif  the  water  be  first  filtered,  there  will  be  very  little  deposite.    A  pump 

may  be  fixed  in  the  tank  to  raise  the  water.    By  means  of 
f^,  S38.  auch  a  tank  almost  eveiy  house  might  be  supplied  with  soft 

ss  and  pure  water. 

2928.  The  annexed  wood-cut  {Jig,  688)  exhibits  a  see- 
^  tion  of  the  arrangement  of  this  tank  with  ita  filter,    a  is  the 

■  division  of  the  filter  into  which  the  rain  water  is  eondocted 
I  from  the  roof  by  a  pipe ;  from  this  it  passes  below  the  par* 

■  tition  in  the  middle,  between  a  and  b,  rises  through  the  sand 
I  and  charcoal  in  the  division  6,  and  passes  through  an  aper- 
I  ture  into  the  tank  or  reservoir,  e,  where  it  is  preserved  tiU 

mmmimgg  raised  by  a  pump,  d.    The  top  of  the  tank  is  arched  with 

brick-work,  and  has  a  man-hole  to  dean  it  by,  covered  with 
an  oak  flap  with  many  holes  bored  in  it  for  ventilation. 

IM9.  Tamki  ttily  mtd  ektapfy  emuinuUd  haT*  been  latolj  formed  at  Eagtboorne,  in  Sqcmx.  Theae  huf 
been  eminentljr  aseful  dariaf  tM  last  dfy  fuinman ;  tbaj  aia  not  liable  to  dacay  lika  woodaa  fvaaala,  and  taka 
vp  little  room. 

Theaa  tank*  Tary  in  liM ;  one  of  leM  than  levan  feet  wide  baa  aarvwd  two  labouivTa*  familiaa  for  tbree  yeafB, 
wfaile  moat  of  tbe  •pringa  in  tbe  neifbbonrbood  wen  dry.  A  tank,  twelve  by  eoTon  feet,  bas  been  foand  ralB. 
eient  to  topplj  with  water  a  larfe  nmily  and  six  bonet ;  tbii  wti  nrrottoded  by  ooly  four  and  •  balf  inch 


<ni4  bt[«  Iku  twin  rt,  fllliM  <i|ill>*  £wkw.tli*utliullubiiiMiu«(pn(iHd>dwitb,  ■■  gnlnlala 
UH  Am  ««Lilu  of  lliu  snibufinc  biick-inck.  Al  tbi  EulbDOH  WarkkagH  i  tuk  hH  b»a  aidi.  t*i 
Ir-tkna  bal  lUip  br  <I>t«  i>M«,  if  Ik*  nukHt  MUnliK  banc  ally  IwM  ii^ths  ikalk  i  ud,  Ikouh  ih 
: ._.  ,,.!--  —J  , ,.^  ... — .   _-  -i....  ._......  ^  1j_  „„  JiiwW,  hid 


.    .  .  Ihtr  kid  bau  n(iiUil]i  ibfj,  mif  aii 

an  tkil  u  drnjr  Etwd'tu  wenu  in  tiiH  bun  Ikiwicli  il),  ud  thai  tl»  Partiir' 

A  own«  of  lit  ia  aaid  b>  innuiM  llu  pujljr  of  waMr  is  uaki,  wkwh  ii  auilr  • 

arockar  pipe  wkick  coanja  Lbanlar  fna  Lka  tool  baiunx  or  alfhl  inchai  id. 

kA  is  Ika  tuk.    Wkaa  Ux  pcaniliaf  wiadi  to  am  Uav  iKiaa  or  toot  on  ilw  ruA,  tha 

fiBd,*>VB  for  driakj^i  witkaht  aJaafiBf  onl  tSa  UaJu  abna  aitea  a  jaiit ;  t^-  ■ '-- 

aunakuban  (bond  aiaral,aad  aOadad  brlha  Tatar  baincdaliHiH)  b> 
gtkirnaHl,&»«kkkllc*nMa«ipaUUill>ai  luaa  ikraagk  tb*  botoi 
•Hd,  at  (swdaiad  okamal,  a  daacnbad  abon. 

WML  ni  aat  a/  tack  ladb  u  ftOnT  ilirmi  in  oniianlac  Ika  wUaT  Ihat  urd 
nad  (o  Uw  fnipoaa  of  waiartiv  twaat^  laboonn'  fanUu,  br  wkich  fwd  cnpa 

lAaa  Hti  Dot  «iun4  bilad-    Taakt  er  pmda  dn^  in  th*  dulk  AnrfHt  daep,  wh.., 

ia  tha  aidaa  nofad  atat,  kua  baaa  (Had  *ai7  TaluMa  foilba  krfa  ducka  of  tbaap  is  Ika 

agoBsa  ia  tka  Kidiap  of  Ytriukin. 

3931.  For  ciilcnu  on  a  nuU  KaU,/ar  the  mt  ef  On  iouw,  (bfc  U  found 
mMtrvU.     WeUh  klate  ia  Mwn  into  tbin  alaba,  aad 
pat  toceiher  with  cement,  u  in  the  aanexed  wood- 
eni  {fig.  689).    The  end*  •  i  are  tet  intogroTegin 
tba  ai^  c  ^  the  latter  being  held  and  preiaed  to- 

eT  b;  the  iron  rods  with  acrewa  and  nuta,  tfg. 
bottom  ia  likewise  fitted  in  a  groove ;  ihos 
the  whole  is  kept  together  in  a  manner  extremelj 
aimplo. 

This  kind  of  cistern  ie  rer;  durable,  not  being 
liable  to  get  out  or  repair;  and  it  baa  the  adran- 
tage  or  not  in  anr  w*y  i^ecting  the  water  like 
lead.  A  waste-pipe  ia  neceoeaiy,  of  coarse,  as  in 
everf  other  ciatem,  for  tbia  ponwse.    Aa  slate  is 

liable  to  be  broken  hj  a  heavy  blow,  it  ouiy  be  Deoeaaacy,  in  some  inatances,  to  provida 
a  wooden  oaaing,  or  at  least  a  front  of  wood- 
Cisterns  of  slate  may  be  easily  made  with  a  partition,  so  as  to  Alter  all  the  water  that 
ia  put  into  them  in  tbe  manner  already  shown. 

3933.  Tkieemmm  rtetpUtlu  for  valor  in  mull  koiuer  ire  wooden  eaaka  or  botta,  and 
these  have  often  been  previouBly  osed  aa  beer  or  wine  casks.  All  wood  is  apt  to  com- 
municate BOiiie  unpleasant  flaTour  or  odour  to  the  water,  except  they  are  cbarr^  insidJe. 
which  they  ousbt  to  be ;  and  it  ia  loo  oommoaly  tbe  ease  that  they  are  left  uncovered, 
and  then  tbe  water  is  liable  to  be  contaminated  by  various  aobetances  floating  in  the  air, 
and  by  inseeta  of  tbHoub  kinds.  Tbej  should  He  frequently  oleaned  out,  aod  kept  care- 
fnlly  covered, 

S9B3.  A  btU-eock  ia  an  excellent  eontriTsnoe,  wbicli  itllowa  tbe  water  to  come  into  a 
cistern,  but  shuts  of  itself  when  the  eistem  is  full ;  hence  they  are  always  employed  in 
tbe  cisterns  sopidied  by  water  compsnies.  The  plug  of  tbia  cock  is  kept  in  by  a  screw, 
cr  rivet,  in  the  neual  maaner ;  it  baa  a  copper  rod  ftstened  to  it,  to  tbe  other  end  of 
which  a  globular  ball  of  tbia  copper  plate  is  soldered.  This  ball  is  so  light  as  to  float 
upon  the  water  of  the  cistern,  sn<i  when  it  hangs  down,  the  cOck  is  open  and  the  water 
eomee  in ;  but,  as  the  water  runs  into  the  ciatem,  it  raises  the  ball  and  shuts  tlie  cook, 
thus  Btopping  tlie  aupplj  to  prevent  it  from  running  over.  Though  this  contrivance  la 
very  simple,  it  ia  aometimea  apt  ta  be  ool  of  order,  and  therefore  should  be  frequently 
•umiaed. 

3V34-  Bwtnf  eulBn  ikmU  aUo  Ism  <  %i€*U-fif€,  wfaioh  la  a  pipe  fixed  perpendicularly 
In  tbe  bottom  of  the  cistern,  having  il*  upper  orifice  exactly  at  the  level  at  which  il  is 
desired  the  water  should  be  when  the  cislem  ia  full  If  by  any  accident  the  b^-coek 
ahoald  be  out  of  order,  or  if  there  ia  no  baU-oook,  the  snperflooua  water,  that  would 
otherwise  overflow,  will  pass  down  the  waste-pipe, 

aeU.  Paadt  «r  runairi  /ar  caBrcMif  aarf  fnitriii*g  mmtfr  m  fmnaBllf  aacaaury  fin  lb«  ma  rf  oUtla 

found,  bainnr.  Ikal  a  aoal  of  l«l(k  alar,  wait  baaUa  udnoiDtd  In,  callad  fmiihng,  ia  ganaraJI)'  mlkiaU. 
ta  aina  paita  of  ika  kiafikn,  aa  aa  ilta  loiUiin  wAta.  tb«*  ia  no  walai  for  aula  or  abaap.  aiaapi  what  )• 
cdlaMad  frao  raia,  wot  naaarrtd  ia  poada  aoattnatad  fot  Oom  fvifcm,  aad  tha]>  ata  fixad  to  t>a  atlnBaW 
naafol  ia  thaap-waUu.  Tka  stlkod  anplorad  Ibaia  upaaia  lo  aawat  iha  psrpaaa  patfaellr.  and  la  aa  fat- 
lawa:  Tha  panda  an  nada  dralai,  aad  aboM  fonj  and  lUtj  fal  la  divnwt,  lad  tha  amnlioa  ■■  sN  mada 
abna  In  faai  daap  in  Iha  nam.  Altar  tka  tioaTalloa  haa  ban  clanil  oal.  a  lanr  of  daj.  wall  lamiiaiHl 
with  a  kuta  walar,  ia  laid  onr  &a  Kbala  of  (ka  boUoia.  uhI  Inldu  dowa  and  haat  wilb  haallat  tin  il  fonua  a 
cmpact  biidf  af  abat  Iha  IhiobiaM  af  •  foot.  Cpa  tkia  a  larat  of  qninUina.  i<  aa  lachorapwaid  inikiok- 
Saai,  ia  qniwalTapnad.  Orar  Lbii  !■  put  aaothair  la^aT  of  Dlay,  ainlJar  la  tba  Int.  and  tivddan  down  la  lh« 
■aiaa  ■aaaar.  Ta  pnnn  Ikia  Bbtr  fraa  bainr  iajand  br  (ha  inadiif  of  tha  cattia,  iha  whola  la  eoianJ 
'       '  '  '       '   i  (Uckuaa  that  tha  f..t  cf  tha  aula  will  bM  bnit 


thronfh  it.    aoaaa  pan  tha  pait  of  iha  nurfiab 


If  <tf  tkaU 
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tlMiDBgblf  adsnlood ;  wb«tWr  H  wdiM  witk  tb«  day,  knuug  •  Ud4  of  hud  OBaant,  «r  wlirtlMr  it 
pravealiaf  th«  wunM  fron  boriBf  ibnogh  the  cUy,  which  thmj  mra  knowa  to  do  wb«f«  elar  bUmm  is 
•ad  thM  Mt  ont  th»  water ;  bat  it  w  ohMrved  that  thti  moda  of  ooaatructiaa  aaswafs  better  thaa  wham  hmm 


kaotaaii 
hat  it 


Aa  impiafad  atethod  of  aioeatinf  this  part  ia  to  auUa  a  mortar  by  miilaf  the  liaw  with 
to  tha  aspaaaa.    Thoof  h  tovg^  clay  i»  beat,  jrat  it  doaa  aot  appear  to  be  abeolaialy 

lial ;  aad  aay  earth  falBeiaiitljr  tanaeioaa  to  bear  baatiaf  iato  a  aohd* 
roenpaRt  body,  will  aoewer  the  parpoee,  thoof h  aot  ao  well.  Ptetiaf 
the  whole  butten  of  the  poad  will,  where  the  espeaae  aad  troabia  are 
■at  aa  oMeet,  be  the  aioit  eoaplete  Method. 

SM8.  lin«aa^eiidulo*taMdta|peat4««lif«^«Mi;thaiafm 
■Mjr  be  a  aeiaicircle,  aa  ia  tha  gimiiid  alaa  m.  Jig.  540,  or  the  aef 
■Mat  of  a  circle.  Ilie  apfier  eidc  aiuat  he  eteep,  and  the  lower  one 
af  a  y^t  olope  far  cattle,  the  bcttoa  beiaf  ftwiiied  oat  of  the  ■•- 
teriau  dof  from  the  hill,  aa  ia  ebown  ia  the  eeetioa  h.  One  poad 
maj  be  made  to  rapply  two  or  more  flelda  bj  pbciaf  it  ao  that  tha 
hogBdarie*  uf  the  neku  may  paae  thfoafh  the  poad.  Treoa  ehoold 
■et  be  plaiitad  roaad  jxmda  or  opea  reeanfoin  of  water. 


liag  thej  ahade  the  water  nom  the  heat  of  the  aaa,  aad  tha 
afiaeabla  effect  which  they  prodace,  for  tha  leavaa  which  fall  iate  tha 


water,  by  their  deoompaaitioa,  iajore  the  qaality  of  the  water ; 
•ocb  poode  ehoold  be  neqaeatly  rahed  and  kept  from  aqaatic  pb 
pafticolarty  thoee  miaate  ooafarrw  bke  greea  elime,  which  are  vary 
apt  to  collect  in  Btaediaf  water.  Onefreat^aeeofDaTin|^the^ 

Of  keepiafftli 


tome  of  pondi  n  the  facility  which  thie  alfacda  of  keepiaf  thorn  < 

tnr.  /■  oaf«»  mkert  a  pend  u  tmjfftM  If  wmUr  which  nmi  dewa  ttopimg  gfmmi,  a  great  dnl  of  impontiaa 
ia  fteqaeatlr  brooght  aloiif  with  it,  which  would  reader  the  pood  muddy,  beeidee  toading  to  fill  it  on.  It 
would  thaa  be  proper  to  admit  the  wuer  iato  aoother  reeerrair  prerioaa  to  tte  eateiiag  that  from  whi^  it  is 
to  be  ueed«  ia  order  that  it  oiay  fiiat  depoeite  all  iU  eedimeat,  aad  the  latter  will  be  fiNiad  extruacly  aaeful  aa 
manora.  The  oommoaication  may  be  aiade  by  a  pipe  laid  at  the  enrfaoe  of  the  flnt  rwenroir,  and  hara^  id 
mouth  coveted  with  a  grafting  or  a  pbte  piareed  with  bolee.  A»  the  health  of  cattle,  at  well  aa  that  of  hamaa 
haiaga,  moat  dapead,  ia  a  coaaidenible  degree,  npou  the  aalabrity  of  the  water  which  they  driak,  it  would  ap- 
pear praper  that  more  care  ehoold  be  takea  to  keep  the  water  of  poada  in  a  cleaa  atate  thaa  ia  gaaeially  bo- 


•towed :  aad  a  driaking  feonteia,  vaiaed  a  little  from  tha  gronod,  famed  of  elone,  aad  kept  quite  free  froaa 


.  rate  which  tha  water  might  flow,  filtered  fiom  the  poad,  would  not  he  very  diffkult  to  eiocuto  upa« 
tha  priaciplee  which  have  beaa  ezplaiiud  above,  and  might  be  a  aiaat  agreeable  object  ia  paatnre  groiHid. 
Thia  latter  idea  ia  the  mora  important,  eiaoe  the  looee  etoaee  with  which  panda  are  covered,  ae  daecribed  abova. 


av0  freqaently  farced  deep  iato  the  clay  by  the  fact  of  the  cattle,  and  the  pond  ia  thereby  materially  iajuiad  ; 
haiidM,  eheep  are  often  diagoated  when  tae  water  fa  thna  readerad  mudd^,  aad  rafuee  to  driak  it. 

It  ie  of  the  graateet  oonaeqaeace  that  eheep  aad  cattle  should  be  eupplied  with  pure  waler,  particufatff  d»> 
liag  tha  heat  of  the  sumaMr  moathe.    For  tnis  parpoea  light,  raoaing  water  is  to  be  preferred  where  it 


he-obtained,  or,  if  poesible,  well  water  ia  troughs  or  shallow  tuba,  which  ia  vatr  reoaiaite  whea  aheap  are 
fined  in  folds ;  but  on  no  acoouut  should  they  be  allowed  to  drink  water  that  aaa  baea  low  atagaaat,  or  ia  • 
taiated  state,  aa  it  must  be  whea  it  cantaias  aay  deag.  Oa  tha  Continent  tha  watering  of  eheep  ia  rsgaidoA 
aa  a  ciroumataaoe  of  the  greateet  momeat.  At  the  beet  establishmeato  ia  Swedea  and  France  they  are  duly 
watered  wiUi  ramiing  water,  or  with  that  obtained  from  lakes  or  apriags,  which  is  conducted  tothem  by  amaaa 
of  pipee  into  troughs,  out  of  which  tha  aaimala  drink  at  plaaaura,  and,  conaeqoently,  take  laas  water  at  eaafa 
time,  which  ia  favourable  to  their  health. 
IBM.  Ia  situations  where  there  an  aatural  inequalitias  of  level,  it  will  be  easy  to  ooostmct  the  pond  itadf 


higher  thaa  tha  drinkiag  place,  into  which  it  ia  to  be  conveyed  by  a  pipe ;  but  when  the  place  ia  perfaetly 
iat,  and  the  reearvoir  is  to  be  filled  with  water  coHaotad  only  from  rain,  it  asay  be  found  beat,  inetead  of  aiak- 
iu^  a  pond  in  tha  eaith,  to  aiact  exteaaiva  low  ehade  covered  by  roofa  pnper  for  ooUactiag  nda  water,  whiefa 
Bight  be  dieehaiged  into  the  rseervoir  on  the  ground ;  aad  it  haa  bean  already  dwwn  that  aav  required  qoM* 
tity  may  be  coUected  by  means  of  mofa.  In  the  best  fanneriea  horses  era  now  mora  froqoenuy  aupplied  wilk 
water,  and  washed  by  means  of  troughs  of  clean  water  ia  the  stablee,  thaa  driven  into  the  pond  aa  formariy. 

S039.  7^  waltr  coUeettd  ta  dhauni^  lead  may,  ia  same  caaes,  be  nndered  available  lor  same  parpoeee  oC 
doawstic  econmn^  by  ooodoeting  it  to  tanks  or  other  plaoaa,  when  it  nwr  first  be  depurated  bv  depasitioa. 
aad  afterward,  if^neceesary,  b^  filtration.  In  this  case,  as  much  of  the  drsin  as  poenble  should  be  aiade  m 
draia  tiles  or  eaithan^wara  pipes.  Water  so  coUactad  haa  been  employed  in  tuning  milla  and  parfanBiair 
other  work. 

Sect.  XIY. 


PIPBS  FOB  OOMTBTINO  WATIB. 

S940.  Pifdt  for  the  canveyanee  of  %MUr  are  made  of  wood,  iron,  copper,  stone,  or 
pottery. 

8041.  Wooitn  fipet  are  the  least  ezpensiye  at  first,  and  are  easily  made ;  they  are 
best  bored  in  trees  of  the  proper  size,  and  then  the  bark  being  left  on  preserves  them.  If 
small,  the  passage  may  be  bored  by  a  long  auger,  turned  round  by  one  or  two  men ;  but 
where  the  pipes  are  large,  and  the  demand  is  great,  as  for  supplying  towns,  machines 
are  employed  to  bore  them.  The  great  objections  to  wooden  pipes  are,  their  want  of 
strength  to  resist  a  great  pressure  of  water,  and  their  liability  to  decay.  They  are 
usually  made  of  elm  or  alder ;  oak  would  be  preferable,  if  it  were  not  too  expensiTc. 
The  lengths  of  pipe  are  fitted  in  by  enlarging  the  bore  at  one  end  in  a  conical  form  with 
a  sort  of  auger,  and  cutting  the  opposite  eod  taper  to  drive  into  the  conical  end  of  the 
adjacent  pipe,  which  is  hooped  to  prevent  its  splitting.  Great  care  should  be  taken  in 
fitting  them  well  together  to  prevent  leakage,  and  not  to  cut  away  too  much  of  the 
wood  at  the  taper  eod,  which  is  frequently  the  cause  of  decay.  Wooden  pipes  are  apt 
to  generate  insects  in  their  decayed  and  rotten  parts,  and  water  lying  long  m  such  pipes 
becomes  putrid  from  the  animal  and  vegetable  matter  coUected  in  them. 

2942.  Cast-iron  pipes  are  superior  to  any  other  for  durability  and  strength.  They  may 
be  procured  of  any  aiameter  in  lengths  often  feet,  and  then  are  united  by  means  of  outs 
and  screws  passed  through  flaunches  cast  on  them ;  these  require  to  be  put  together 
with  some  cement.  After  having  screwed  the  pipes  together,  they  first  calk  the  joint 
with  hemp,  and  then  fill  it  up  with  a  composition  of  borings  or  turnings  of  cast  iron, 
mixed  with  sulphur  and  sal-ammoniac,  and  moistened  with  water.  The  rapid  oxydation 
of  the  iron  unites  the  whole  into  one  mass,  and  at  the  same  time  expands  the  bulk  of 
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the  oemeiit,  bo  as  to  fill  up  the  t|>aee  Tery  closely.  The  use  of  the  hemp  is  only  to 
prevent  the  cement  fh>m  getting  into  the  inside  of  the  pipe.  Some  have  used  Roman 
oement  for  this  purpose ;  and  others  have  employed  melted  lead.  An  idea  has  some- 
times been  entertained  that  the  iron  is  injurious  to  the  salubrity  of  the  water ;  but  a  thin 
black  oxyde  soon  forms  upon  the  inside  of  the  pipe,  and  defends  it  from  the  action  of  the 
water,  forming  a  sort  of  black  japan.  If  the  water  contains  lime,  the  latter  is  deposited 
as  a  fine  cmst  over  the  inside,  and  defends  them  from  corrosion ;  and  there  is  no  fear 
that  iron  pipes  will  fill  up  with  this  deposits,  since  the  water  only  depositee  the  stony 
matter  from  the  attraction  of  the  iron,  which,  being  once  covered  with  a  slight  thick- 
ness, the  water  no  longer  has  access  to  the  iron.  Some  have  put  lime  into  the  water 
purposely  at  first,  when  it  waa  found  that  the  water  was  so  corrosive  as  to  become 
tinged  by  running  through  iron  pipes  newly  laid  down ;  a  rapid  current  of  lime  water 
being  passed  through  the  whole  length  for  a  few  days,  the  pipes  became  coated  in  the 
insitb  with  calcareous  matter.  At  first,  after  this,  the  water  tasted  of  lime,  but  it  becaame 
pore  in  a  short  time. 

2943.  Stone  pipes  have  been  used  ;  and  they  are  perfectly  safe  and  wholesome,  but 
difficult  to  execute.  Machines  have  been  invented  for  sawing  them  out  of  blocks  of 
atone ;  but  the  expense  was  too  great,  and  they  were  liable  to  break. 

2944.  Copper  pipes  are  never  employed,  except  in  particular  cases,  in  machinery  and 
apparatus  of  various  kinds. 

2946.  Lead  pipes  are  universally  employed  for  small  water  pipes,  chiefly  from  the 
facility  of  bending  them  in  any  direction,  and  soldering  their  joints.  They  were  for- 
merly made  t>f  sheet  lead  wrapped  round  an  iron  or  wooden  core,  and  the  joint  aoldered 
up.  This  method  was  imperfect,  as  they  were  apt  to  give  way  in  the  joint ;  they  are 
now  generally  made  by  casting  the  lead  in  an  iron  mould,  upon  a  cylindrical  iron  rod  of 
the  size  of  the  bore  of  the  intended  pipe,  the  lead  being  three  or  four  times  the  thick- 
ness of  the  intended  pipe*,  and  in  short  lengths,  which  are  then  drawn  through  holes  in 
pieces  of  steel  in  the  manner  of  wire-drawing,  till  the  pipe  is  reduced  to  the  intended 
thickness,  and  drawn  out  to  the  proper  length.  We  have  already  mentioned  the  bad 
eflects  of  keeping  water  long  in  lead. 

2946.  Lead  pipes  lined  with  tin  have  been  made  for  the  conveyance  of  water  where  it 
was  in  danger  of  receiving  a  taint  from  the  corrosion  of  lead,  or  for  beer. 

2947.  Pnes  of  pottery-ware  are  made  of  a  coarse,  brown  kind  of  pottery,  which  is  very 
hard  and  ourable  ;  they  can  only  be  made  in  short  lengths,  and  have  one  end  enlarged 
to  receive  the  other.  To  close  the  joints,  tow  and  pitch  are  used.  These  pipes  can 
never  be  made  to  bear  much  pressure,  are  liable  to  be  broken  by  accident,  and  are 
expensive  ;  but  they  preserve  the  water  perfectly  pure.  It  appears  from  some  ancient 
buildings  that  the  R<>mans  sometimes  made  use  of  them. 

2948.  Pipes  are  subject  to  obstructions,  not  only  from  the  deposition  of  sand  or  mud  in 
the  kiwer  parts,  where  they  are  curved,  but  also  from  air  which  gets  in  by  accident,  and 
separates  from  the  water,  and  collects  in  the  upper  parts  of  their  bondings.  To  clear  a 
pipe  of  this  air,  if  it  be  of  lead,  the  common  method  practiced  by  the  plumbers  is  this  • 
they  drive  a  nail  into  the  place  where  they  suspect  the  air  to  be  lodged,  and  while  the 
nail  is  in,  they  hammer  up  the  lead  round  it ;  they  then  draw  ont  the  nail  and  suffer  the 
air  to  escape ;  when  that  is  all  gone,  and  the  water  appeare,  they,  with  a  stroke  or  two 
of  the  hammer,  close  up  the  hole  in  the  pipe  again,  which  the  lead  gathering  round  the 
nail  enablea  them  to  do. 

SbCT.  XV. — ^rOKMINO  WILLS  IWD  BAISIITO  WITSR. 

2949.  When  water  cannot  be  procured  on  the  surface  of  the  earth,  it  is  necessary  to 
search  for  it  in  the  interior,  where  it  circulates  in  numerous  places.  The  origin  of  weU 
water  was  shown  in  Book  VIII.,  Chap.  I.,  Sect.  V.  Two  methods  are  resorted  to  for 
reaching  it :  digging  wells,  and  boring  the  earth. 

2960.  Considerable  difficulty  is  experienced  in  fixing  upon  the  spot  where  it  is  likely 
that  water  may  be  obtained  by  sinking  a  well ;  and  much  judgment  is  required,  as  the 
operation  is  veiy  expensive. 

2961.  WeU-diggiuf  is  performed  by  persons  who  pursne  this  avocation  exclusirely, 
as  it  demands  peculiar  knowledge  and  practice.  The  form  of  wells  is  always  circular. 
If  they  ahookl  happen  to  be  formed  in  chalk,  no  stone  or  brick  lining  is  necessary ;  but 
if  made  in  soft  strata,  which  is  most  frequently  the  case,  to  prevent  this  from  falling  in, 
they  are  hned  within  with  bricks  laid  without  mortar,  which  operation  is  termed  steen- 
ing.  The  steening  of  a  well  is  a  mode  of  building  rather  conons,  as  the  internal  wall 
is  built  and  sinks  down  as  the  well  proceeds.  In  beginning  it,  a  fisw  feet  from  the 
surface  a  ring  or  circuUr  curb  of  wood,  called  a  barrel  curb,  abed.  Jig.  641,  the  aize 
of  the  well,  is  kid  on  the  bottom  of  the  digging,  and  bricks  built  on  it,  shown  at  e  a,  all 
round,  to  a  considerable  height ;  the  well  is  then  proceeded  with,  and  the  well-digger 
cautiously  digs  away  the  earth  at  d  and  6,  from  below  the  curb,  which  by  degrees 
sinks  down  from  the  weight  of  the  bjicJuwork  upon  it.  When  the  curb  has  got  to  the 
.  lowest  part  of  the  well  that  ia  being  fonned,  the  hitter  is  again  carried  some  way  far- 


S80  BBVBiiian  dbkd  iir  tbk  iutuh  nuw. 

Iher  dawn,  and  agiin  tba  eaA  and  the  vteening  are  lowered  bj  the  Hme  pracesa  ai 
'""      Tbia  euA  i>  led  >o  tb«  nell.     If  the  dap 


Jttj  treat,  and  the  aleeiiiDC  wiH  not  sink  any  Ikr- 
tber,  BCMDeiinsea  tke;  form  a  new  eoA  within  tlM 

.  lint,  aitd   canae  that   Ut  aink    aa  tbej   proceed. 

^  When  ittej  arriTB  at  a  apring,  it  wiJl  aometiiBea 
Irani  oat  with  great  vMenoe,  aa  aa  to  endangn 


Kg.  HI. 


geotofica)  atructura  of  the  coimtiy.    Tbia  lattor 

branch  of  knowledge   aflbrda   (be  oalj  dew  bj 

which  the  probabiUty  of  finding  water,  and  at  what 

depth,  can  be  eonjeclnred  apon  rational  gtoaada ; 

and  well-diggera    anacquaintad   with   thia    naelU 

aeieaoe    em    prognoaticate   oaly  ftvm  a  kind  at 

knowledge  and  practice  of  a  reij  bmiled  natnra^ 

and  an  extretoely  apt  to  mialead  their  emptoTera, 

not  ahrajB  ftom  diahoneat  i&otjTea,  but  frcqcenUy 

fiom  a  total  miaconceplioa  of  the  trne  principies 

Opon  which  the;  ooAt  t»  prooead.    Tbe  thickneaa  of  the  ateening  ia  geDcraD;  Max 

Jncbea,  or  half  a  brMc,  and  the  well  Aookl  be  domed  over  with  brick-work,  leanng  ■ 

mao^iola  twenty  incbea  aqaare,  coraipd  arith  a  Toriwbin  etone,  haTing  a  atroog  in» 

ring  let  in  in  the  top  ta  lid  it  out  br.     It  ia  nasal  to  ooDtraot  with  the  weH-diner  for  a 

certain  dqtth,  that  al  whleh  water  la  expected,  paying  him  aa  extra  if  the  dapra  ahonld 

exceed,  h  dadoeting  if  It  abonld  ftU  abort  of,  what  ia  anppoae^. 

Ml.  Bh^v  t^  •■^  (•  •«*■  '—If  Iw,  •tliU,  Wb  nctii^  wiU  fiHt  nacaim,  mA  ndj  ii  lUi  cg^ 

pSld  Vitk  Ihil  ihIiI  t 
Un|Tn«i>(     ~ 

l7Crt>H>«'°*<'B«^>k>^„ , 

ii  mnllr  toni  W  diniu  ■  w«D  ■■  or  (ithl  ItM  doa, 
im  Uh  nm  dT  <ru3  U>  bKiai  IWum  i*  IliKaC 
Tto  BUM  of  lUi  iiMKiBnl  dtpHta  BToa  tku  «( tba 


^  vham  ■  BtntnA  of  ■  lUflinKt  ^mth  ■OkBrdBw  n  v 

liindu.    »oAd»,«k>iiH,iuJ>nl,iiiHMnudlv 

X  ••  ufM  ia  tk*  I«  <<  •  hDllM  arUviw,  iriik  ■  li^ 

I  twUwl  lUt,  •,  fa.  Ml,  w  wiibM  ■  lilt.    Thii  Hf«  ■ 

I  Hond  iMo  ihT  nd  wiA  ■  eroH-kudk  t»Hd  lir  A( 

awL    y  th»  gtomJ  ii  TWT  ktid, »  phjil,  1,  i*  lewwtd 

to  thi  nd,  Hid  ■•  nnod  mad  In  Ik*  mmt  ■iwir 

Bu,  amt  tktMtMrfthimBl,  ualH>H  pita,  c,n 

nmainliil  by  «  ^vb  with  Iha  bonr,  uid  Muds  bit  ift 

ooa  pad,  whJU  ft  llbannr  ktapa  OBlJBBBnjr  fiTnf  b 

Ih*  Bth*r  asd  u  qp  iad  *iihb  Batioi,  whia,  lwit 

nnidini  f  tlM  btmi  —*»»  uf  th.  m»  WIdw,  fc«l^ 

BodlBuitfa  lb«irUbDar    WhaKtlianDaBdu  tbu  par 

fonlBd  H  &r  H  tki  ckiHl  lAd  It*  rod  will  iO,lk*r  bbm 


W,  wkish  iHa  ft  nil*  wiiIub  op*>i>f  gpnnl  |  lU*,  ras- 
III  tbmh  Ik*  nWMi  iBMaWtv  A*  cUmI,  trtif*  it  V  •■  i>  rtM  ar  •aimck  lU  ffttH,  ki  au.^  Hdn. 

--— '- Ilk*ii>iHd,eoHdiUK(fftbaUa>aH,b«iicfti|inJ,ciitbB(*d|*iriiidiBciinadit 

aplajxd  I*  mil  piitieolu  |«p— ■■    la  ordst  u  mi*  tba  nd  wi* 


^wlft  af  otbar  fiiru 

onr  III  1.(11,  u  ^ „ , 

'-arulk*  bonia  inaaadft.    ThasU**]  <•  caBafall*i 


kHtkif 'wknJi*  abaat  mn  (mi,  aad  k^  apa 
uiHlk*r  fti  Ik*  boni|  rnauiM.    Tka  sU**]  <•  (aBafaUji  alisal  Ion  iaabn  wid*,  and  Ik* 

..^ ftadfttumr,    BaWat  tha  nd*  ftftd  dnvkvliw  Ui*la  ia  aMWMd  anrj  tint  tk*  an^ar  haa 

WbawilkdnwB,  wkickgeeni**fta*aiid*nU*liH.  U  Ik*?  ■**!  wiik  nwla.  Ik*  labwu  Hnaiik  iamaaad, 
aalk**  eu  fat  Iknatk  oalt  V  rapaalad  taftUnf  ikaaadapanddimftlajnlntiialWs.  Wk*Blk**a(in* 
Bl  tka  tBB,  <i  ntai  «Ueh  kM  Ihb  aifwnad,  Ik*  hsl*  >•  nad*  miE  br  rannc  gp  aad  dm  ■  nd  fix 
tUs  pgipaaF,  Bad  ■  pip*  aud*  e(  Ua  or  otk*t  HOl  la  Ibnad  dowa  in  laafUw,  wh>A  at*  aaUtrad  unibar  a* 
Ik**  fa  down.  Tkn  kaaa*  Ik*  kila  aaaa,  ud  B**f*at*  lb*  adBlMBn  af  waur  Ihia  aa>  tf  Ik*  rnuoi  iptiBf* 
lBi)H*id*.    VpiBlk*wU*,tk*bgriM^p*fkm*d«iikwnfaBili^lkaa««ddk*na|ia*dbfik*a**E» 


B(iilBiaar«w><>Bad*IallMdBp>ksfatnnlkBBltadfM,wUdinR>l]>ai>1«BlIAilltT«Bi(f  wuai.  If 
lk*Dnr»l*ag»*(niBvUiik  tk*nlBraa*abaU(Wrlkaalba  aarfua  tf  ika  figaad  wk«a  Lba  baria(  ia 
aad*.  Ik*  ntat  will  ofarfav  i  bal  if  Ik*  Boain  b*  at  a  lanr  Inal  Ika*  Iba  kalla(,  Ikaa  Ik*  waur  niH  aal 
rlaa  M  Ik*  aaiftci*  *r  Ih*  ifOBBd,  ftad  il  wiU  b*  aaniaiiT  la  dii  ft  waU  IB  Ik*  daptb  I*  wkiok  Ik*  iniai  will 
ria* !  iHl  tUa  waU  Hma  ai  a  naamlT  hxnuaiD  Dh  wiMr,  wUsh  anal  ka  rai^d  n  tka  aBi&n  bf  a  >a^. 

MM.  Wk«ia*aUlaf[inii*d,ilHMaBfcnp*a*  tkatlk*wiMcIi**iaailBlslkaw<kB*gf  tk*aBtk,B^ 
, ,^ -^-B^^VUek  k  i*  Mda  la  laaJ  tkal  Ir- 

le  ooDTenienoe  or  adTantaie 


ported  byapost, 

B  the  AM  of  tbe  lerer  the  wtter  may  b«  Tailed 

■moDf  the  nuAwt 

ontated  Aw  thoae  cafea  wbece  the  water  i«  reiy  ni 

Cue.    h  bta  the  adnatage  of  the  graateat  aimplicitj,  a 

be  conMrncted  bj  an;  petaon  that  a        *"  "  ~ ' — 

t^pot. 

MSA.  ns  imct  mitkai  it  He  ImcUt  rtiti  h/  ■  vnniUMt,  Jig.  644.  Wben  the  well  h 
very  deep,  or  a  great  anpptj  is  wuiied,  tbia  du7  be  aaaiat-  ng,  mi. 

ed  by  maebinery  turned  by  any  of  tbe  ordiaary  powere, 

UH.  But  the  HMNt  oonieoient  method  Of  rawing  water 
ia  by  meana  of  f^v;  which  will  be  deaoribed  nnder 
"Kitchen  PiiroJtaTe,"^Book XI.,  Chap.  III. 

39S7.  AnM  imt  mgtnuut  na^  of  raitrng  (Mtcr  fioiQ  a 
well  10  Uie  Dpper  part  of  a  hoaae  ia  aometlinea  idopisd  on 
the  Cooti&eat.  A  poat  ia  ftxed  cloae  to  the  well ;  thia  ia 
oootiected  by  a  fixed  cord  with  the  window  or  other  open- 

' —  '-  ■'■ art  of  the  honae  where  the  water  ia  to 

n  tbia  eoid  a  wooden  collar  ia  placed,  < 
and  alldea  Irealy  Aom  one  end  to  tbe  other :  the  bucket- 
tope  ia  pot  tbrough  tbe  bde  in  the  collar,  and  OTer  a  pulley  in  tbe  windaw,  and  thua  the 
bvehet  la  railed,  firat  perpendicnlariy  ftom  the  water  in  the  well  till  it  eomes  in  cootBct 
with  the  coUar,  when,  the  power  being  contintied,  the  collar  alides  along  tbe  fixed  rope, 
tin,  together  with  the  boohet,  Ibey  reach  the  operator  in  the  window. 

MM.  It  m^  be  proper  briefly  to  notice  a  few  other  Bimple  methoda  of  nising  water 
from  one  leTel  to  anotber,  which  are  occaaionally  employed. 

MM.  Ckam  tf  ButitU. — ThiaconaiBta  of  anomber  of  bncketa  batoned  to  a  chain  or 
rope,  (be  two  enda  of  wfaieh  are  united  ;  tbe  chain  goea  over  a  wheel,  and  bangs  down 
Into  the  wril,  with  ita  bocketa  baTing  their  raoutbi  downward  aa  tbey  deacend.  On 
arrifing  there,  the  bocketa  become  filled  with  water,  and  by  tho  turning  of  tbe  wheel 
and  the  motion  of  the  chain  they  an  brooght  np,  irtiile  tboae  on  tht  other  aide  of  the 
chain  go  down  en^iTf . 

MM.  T^t  S/aauk  aowa  ta  a  chain  of  bucketa  or  earthen  jara,  generally  worked  by 
uaaa. 

9M1.  WtUK  Urgt  ituktU  art  Ktei/er  iap  viUt,  tbey  are  often  made  to  deaeend  With 
their  moutha  npward,  and  made  heavy  to  link  in  tbe  water.  Tbay  bare  a  Talve  in  the 
bottom,  which  riaea  npwaid  aa  the  bucket  aioka,  bat  ihnta  again  wben  tbe  booket  ia 
raiaed. 

MM.  7^  Ptrnaa  mlud  ia  a  large  wheel  with  bocketa  anspended  from  tbe  cinmin- 
fisrence,  but  ao  awuag  that  they  aVmya  hang  peipendicolarly  1  orocNirae,oBe  balfcomaa 
np  liill,  while  the  other  foea  dowa  empty. 

MM.  71tccJ(amniBiaMa*ei^aimMe  modeofraisiiig  water.  It  conaiataof  aaquara 
or  ronod  banel,  placed  perpeitdiculaHy.  A  chain  ta  made  to  pasa  through  tbia  harrel, 
baring  on  it  a  groat  many  Sat  pieoea  of  wood  rery  neariy  of  the  lame  ahape  and  alia  aa 


a  tbe  barrel.  Thaee  ponq*  an  fonnd  very  naeflil  on  ahipboard,  and  for  draining 
poBdi,and  lolbTth.  SomeUmei  etoflU  enahiona  are  used  inateadofthe  boards.  Thia 
pomp  ia  often  placed  in  an  Indioed  poaitiow. 

MS4.  31</a(tnkc{,  by  which  the  extensiTeftnsofHolland  are  drained,  iaavertiMl 
wheel  with  ifoata  roond  the  eireimfcrence,  like  a  breeit  wheel  for  grinding  com.  Ma- 
aoniy  or  wood-arork  endoaea  one  of  tbe  lower  qnarteia  of  the  wheel,  lo  that  when  it 
tuna  itHind  the  fleets  bring  op  a  body  of  water  that  fiUa  the  trough  anrroundin^  tho 
floata.    Thia  ia  also  need  extensiTely  in  the  Ibos  of  Linedaafaire  and  Cambridgeafaire, 

MM.  TTu  butkct  uAcd  ia  like  aa  orenhot  water-wheel,  otdy  moved  roond  the  roTena 
way,  BO  that  the  bneketa  come  op  AilL 

MM.  Tkt  militt  reft  ia  a  moat  almple^  but  not  a  modem  oontriTanoa  Ibr  raiaiog  ■ 
gaall  quantity  of  water.  A  halt  or  aoft  hemp  rope  is  made  to  peaa  over  a  whed  at  top, 
and  another  at  the  bottom  of  a  weH  The  rope  is  pat  in  motioB  by  a  handle,  and  no 
mnch  water  adherea  to  it  in  riaing  that  it  ia  aafflcient  to  make  a  ooaatani  small  atream. 
To  prevent  the  water  fma  deaoeodiof  again  wjih  the  npe,  It  ia  laade  to  paaa  thmgh 
a  tsbe  at  Oe  top  to  ajneeie  off  the  water. 

Saoi.  X7I. — itrrrLT  or  WAvaa  to  lohboh. 
WS7.  No  cit^  in  the  world  ia  ao  weU  ani^fied  with  water  aa  the  metniariia  of  tbe 
Britiih  empire  IS  at  preeant 
[Thie  may  have  been  oonoet  when  thia  sentence  waa  penned,  hot  not  when  thia  worii 


[Thie  may  have  been  oonoet  when  tUa  sentence  was  penn 
la  iaamd  fion  thn  London  preea.    Tim  eitf  of  New. York, 


uooe  1S4S,  by  the  « 


U2  BBVBRAGSa  USED  IN  THE   BEITI8H  IBLE8. 

tkm  of  the  stnpendoaa  water-worin,  which  for  serenil  yem  have  been  in  progreaa,  has 
far  transcended  those  of  London,  both  in  the  parity  of  the  water  fhmiahed  to  the  popa* 
lation,  aa  well  as  in  the  inezhaostible  ext^t  of  the  supply.  The  Croton  RiTer,  40  milea 
distant,  baa  been  brought,  by  apacions  condaita  and  aquednots,  to  ample  resenroira  on 
the  heights  adjaoenti  whence  it  is  conducted  throogh  iron  pipes  throoghont  the  city, 
and  by  public  hydrants  is  accessible,  without  charge,  to  the  entire  population.  By  ita 
descent  from  the  elcTated  reaervoira,  it  aoqnirea  aufBcient  head  or  force  to  aupply  pub- 
lic and  priTate  fountains,  furnishing  the  citizens,  at  a  trilling  expenae,  with  the  introduc- 
tion of  it  into  their  upper  chambers,  for  baths  and  other  porpoees,  while  for  the  extin- 
guishment of  fires  it  IS  in?a]aable.  The  limita  which  reatriet  additiona  to  thia  rolume 
roibid  aropiiflcation.] 

9966.  At  tiU  Hme  of  tkt  Iformm  cMfnejf  LondoB  w«f  rapplicd  with  water  from  the  T1imm«  am  tiM  ■oath- 
wud  tide,  wmi  on  tbe  nortli  of  the  liw  bj  Mivnl  slrMm  tnot  took  thoir  riao  on  tbo  high  maad ;  tbo  pria- 
dpol  of  Umm  wm  tho  Riror  Floot,  which  wm  ooeo  cloar  oad  novifoblo,  risiaff  ia  Hamraioad,  hat  which,  paa^ 
Ui  throof h  •  popoloaa  part  of  tho  town,  bocaaio  aflorward  ao  fillM  with  impaiilioa  as  to  obtain  the  aaaa  of 
Tukt  Ditch,  aad  ii  bow  oonoeaM  from  view  bjr  a  vaet  brick  arch,  and  oonvertod  into  a  conaMM  aewer,  that 
eoBTeji  its  maddT  oontoata  ipto  tho  Rivor  Thaaws.  There  was  another  etream,  called  WaUbroDk,  thrt  ran 
throogh  London  Wall,  throofh  the  heart  of  the  citr,  into  the  Thamee ;  and  a  third,  naaMd  Langbonn,  firaoa 
its  front  length,  whien  paasod  throogh  tho  epot  where  Fcachnreh-stioet  is  now  i^nood,  and  passed  by  Shoi^ 
koamc  Lane  into  the  riTor ;  of  those  all  traces  have  disappeared,  the  gnnind  being  entirsly  b«t]tjipon._TV 

HoltKim,  b^nn  at  Holbora  Bars,  and  ran  into 


wards  the  west,  a  etream  called  Oldboume  or  HoltKim,  b^nn  at  Holbora  Bars,  and  ran  into  the  Rivor  nooC 
Bteidrs  theee  there  were  eereral  wells,  the  names  of  which  raaaia  in  aevoral  streets,  aa  Ctoikenwen,  Clomi- 
ant*e  Well,  HolrweU,  *e. 

SIMS.  7W«rdf  tk*  end  of  the  tkirtttmA  emury  London  had  inrreaaed  ao  nrach  that  tho  Fleet  River  boeama 
too  impuro  for  tho  sopply  of  water  for  domestic  purposes,  and  the  wells  were  altogether  tneaflhaent.    The 

^  the  fire 


want  of  water,  one  of  the  first  neceseeries  of  life,  wse  sovoreljr  felt  bjr  those  who  were  at  a  dietaaee  from  tho 
Thames,  and  tais  led  fen  the  forming  of  reoerroirs,  called  coodnite,  in  severa]  plncea,  to  which  tbo  inhabitaala 
eoold  neon.  The  first  that  appean  to  have  been  erected  was  the  Great  Coodoit.  in  West  Chonp,  called 
Cheapside,  in  ISSft,  the  water  to  supplv  which  is  said  to  have  been  brought  from  Paddington.  Maay  at  thoaa 
ooodoiu  wore  eonstrocted  between  1401  and  1010,  being  chtiilly  built  over  wells  nnd  sprngn.  One  wna  ska^ 
ted  ia  Lambe  Conduit  Fields ;  another  near  the  inn,  named  after  it  White  Conduit  Houee.  nnd  the  icmaiaa  of 
which  existed  a  fow  yean  a|fo.  A  regular  trade  was  carried  oa  by  poreoas  called  water-bearers,  emplojrod  to 
convey  water  from  the  eoodaite  to  the  respective  hooees,  and  sums  oi  money  wero  frequently  left  by  **  good  nad 
ehariteUe  people**  for  the  porpoee  of  keeping  op  these  oonduiu ;  each  tmportanoe  waa  attached  to  them  that 
they  were  put  under  the  care  of  the  lord-niayiir  aad  eoort  of  aldermoa,  who  nnnuaJty  viaitod  ihom  ia  grant 
state,  to  see  that  they  were  ia  proper  oondition— an  oooasioa  which  formed  a  good  ojreuee  for  a  huatingHnatch 
and  a  dinner. 

WTO.  7^  eomimto  kmvimg  beomfotmd  imtupMomt  for  the  incrsasiBg  deasaads,  the  idea  was  eoooeivad  ofeosH 
vaying  water  into  London  by  an  artificial  river ;  but,  although  tbe  cittaene  of  London  obtained  na  act  of  hrli^ 
neat  empowering  them  to  cut  nad  convey  a  river  from  any  part  of  Middleeex  or  Hertfordehire,  yet  eo  dififeah 
did  such  an  undertaking  nppear  to  be,  that  it  was  not  carried  into  effect ;  nor  was  a  seoood  act  oUained  in  tkia 
aarly  part  of  Jamee  l.h$  rein  more  ueefnl  in  advancing  the  pmgect. 

At  length.  Sir  Hngk  MiidJetom^  a  native  of  Denbigbshirr,  citiaen  and  goldemilh  of  Loodca,  who  had  anissmid 
a  large  rartane  by  a  mine  in  Cardiganshire,  and  who  had  been  chiefly  instromental  in  obcnining  tho  Inat  act  of 
Parliament*  c^ered  to  the  Cammon  ('ooncii,  on  oondiii<«  of  their  transferring  to  him  their  power  under  theee 
ncte,  to  undertake  the  work  at  his  own  risk  and  chargo.  This  lieing  agreed  to,  he  oommeaced'this  work  ia 
1600,  but  experienced  numerous  onforeeeen  difOcoIties  throogh  the  art  uf  civil  engineering  beina  then  littki 
tmderatood  in  Englaad,  and  from  various  obeiaclee  thr>ogh  the  proprietors  of  the  lands  ia  which  the  river  was 
to  pass.  The  City  of  Ixmdon  refneed  to  aid  him  in  his  grand  and  useful  design  *.  and  his  own  <*»f*f'—  hmng 
TCdnred  when  he  brought  the  water  to  EnfiekJ,  he  would  have  probably  beoa  under  the  neceasity  of  abaadosK 
ing  the  uadertaking,  had  he  not  petitioned  King  Jnmes  himeeif^  who,  upon  a  moiet^r  of  the  ooacen  being  made 
over  to  him,  agiaed  to  pav  ball  the  expense  past  aad  to  come,  llie  work  was,  in  coosequenoe,  cwnpleted ; 
and  on  tbe  Mth  of  September,  1013,  six  years  after  ito  commencement,  the  water  waa  lot  into  the  grant  reaar> 
voir  at  Islington. 

Notwithstanding  the  suooeesfnl  necomplishment  of  this  magnificent  work,  eo  little  was  the  public  eeaaihla 
of  ite  ndvaatagee  for  some  tiaie,  that  the  original  shares  ooniinned  for  maay  years  at  a  eaiall  valoo ;  but  sodi 
have  been  the  profito  from  the  project  that  the  shares  ars  now  of  immense  value.  To  convey  the  water  to  va- 
lioos  parte  of  the  metropolis  was  attended  with  n  great  additional  expeaae ;  but,  notwithstanding  the  great 
benefit  thus  conferred  opoii  the  public,  the  once  wenlthy  and  puldic-spirited  Middleton  found  himoalf,  at  the 
oomrietion  of  Uie  whole,  a  ruined  man.  Lady  Middleton,  his  widow,  received  a  pension  of  JCSO  a  year  6am 
the  Ooldamiths'  Company. 

1971 .  ffiafii  that  time  variomt  eoatpaino*  Aave  been  formed  for  tmpfHyimg  Loadm  wi$k  water  from  the  7%aan$  ; 
but  oomplainte  having  been  made  of  the  groat  quantity  nf  eedtsMnt  deposited  from  the  Thamee  ^olar,  moch 
attention  has  of  late  beea  given  to  the  subject  of  obtaiaiag  the  water  ia  a  stote  of  grnter  purity.  No  rivar 
water  is  superior  to  that  of  the  Thames  in  general ;  bat,  whoa  it  deeceads  below  the  bridges,  it  receivea  mo^ 
impurity  from  the  sewers  which  discharge  themselves  into  it,  as  well  as  from  aiaaufiuturies  and  otkor  sonreoa, 
wUch  have  considerably  jacreased  of  late.  Filtration  will,  in  a  great  measors,  deprive  it  of  ite  Imporitiee ; 
and,  it  ia  well  known  to  theee  who  have  examiaed  into  thia  subject,  the  chemist  will  find  it  difioult  to  < " 
guish  between  wnter  tnken  up  nt  iMidoa  from  thnt  procured  higher  up  at  Hamptoa  Court,  after  each  haa 
ao  purified. 

1173.  A  great  maaber  of  Arteeiaa  wslZs  kaoe  Ukemee  been  nmda  by  boring  thiough  the  London  day  ia 

don,  from  which  a  valuable  aupply  is  procumd  of  vary  fine  wnter ;  and  it  haa  bean  piupused  to  sink  large  ahafta 
for  the  porpoae  of  supplying  the  metropolis ;  but  it  does  not  appear  thai  the  quaati^  that  oonld  be  laiaad  in 
this  manner  would  be  sufficient,  nor  that  the  constancy  of  tnofir  could  be  depended  upon.  Besidee,  aa  tha 
water  is  now  managnd  bv  the  water  companiee,  there  seems  little  cnuse  for  complniat ;  on  the  eonsrary,  ao 
oqdtal  eigoys  such  abuaaaBoa  of  fine  vmter  na  London. 

3973.  Much  informaHon  respecting  the  qutJitiet  of  the  TkamuM  emi  other  waters  with 
which  the  metropolia  ia  aiipplied  haa  been  obtained,  in  conaeqnence  of  the  ezperimenta 
made  by  Dr.  Boatock  and  other  able  chemiata  at  the  reoneat  of  the  parliamentary  com- 
miaaionera  appointed  to  inquire  into  the  ^object.  Dr.  Boatock  confirmed  the  obaerra- 
tion  that,  when  the  Thamea  water  waa  kept  aome  time,  a  apeciea  of  fermentation  took 
place,  on  account  of  the  animal  and  vegetable  matter  contained  in  it ;  inflammable  gas 
waa  tiierefore  diaengaged,  a  diaagreeable  amell  waa  given  oat,  a  aoum  roae  to  the  top, 
and  aome  impnritiea  aettled  to  the  bottom.    After  aome  time,  the  water,  by  the  aepara- 
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tion  of  those  matters,  became  more  pure,  and  free  firom  bad  taste  and  smell,  but  oon- 
tatning  more  salts,  and  therefore  harder  than  at  first,  which  he  considers  was  owing  to 
the  salts  which  had  been  contained  in  the  organic  substances,  and  which  now  remained 
dissolved  in  the  water,  in  addition  to  what  had  been  there  before.  The  more  foul  the 
water,  the  more  complete  will  be  the  depuration,  since  the  fermentation  is  brought  oh 
by  the  organic  matter ;  and  hence  wc  have  an  explanation  of  the  popular  opinion,  which 
we  hRTe  already  mentioned,  that  the  Thames  water  is  peculiarly  valuable  for  sea  stores, 
its  extreme  impurity  inducing  the  fermentative  process,  and  thus  removing  from  it  all 
those  substances  which  can  cause  it  to  undergo  any  farther  alteration.  The  brown  col- 
our which  this  water  often  exhibits  after  its  depuration  is  owing  to  a  portion  of  what 
is  called  extractive  matter,  derived  from  decayed  vegetable  substances,  and  which  is 
most  abundant  in  the  beginning  of  winter,  when  the  heavy  rains  bring  down  much  fall- 
en leaves.  This  colour  is  not  removed  by  simple  boiling,  nor  by  filtration  through  sand 
and  charcoal ;  but  a  little  alum  or  sulphate  of  iron  boiled  with  the  water  threw  down  a 
precipitate,  and  left  the  water  colourless.  But,  this  extractive,  which  stains  the  water, 
IS  not  in  the  slightest  degree  injurious  to  health,  which  cannot  be  said  of  organic  matter 
in  a  putrid  state. 

Much  complaint  having  been  made  respecting  the  general  quality  of  the  Thames  wa- 
ter, to  satisf3r  the  public,  almost  all  the  water  companies  not  only  now  filter  their  water 
before  they  deliver  it  to  the  houses,  but  most  of  them  take  their  supply  higher  up  in  the 
river  than  where  the  water  can  reasonably  be  complained  of  The  West  Middlesex 
Company,  in  particular,  take  theirs  as  high  up  as  Twickenham,  and,  by  means  of  filtra- 
tion, deliver  it  in  a  state  of  purity  quite  unexceptionable. 


CHAPTER  II. 

ON  FBBMXNTATION. 

Sect.  I. — gsnebal  obbkrvations. 

2974.  As  several  Important  processes  connected  with  domestic  economy  cannot  be 
satisfactorily  explained,  nor  clearly  understood,  without  adverting  to  the  principles  upon 
which  fermentation  depends,  we  propose  in  this  chapter  to  give  a  rather  full  account  of . 
it ;  and  we  will  endeavour  to  treat  the  subject  in  a  familiar  manner,  so  as  to  be  intelli- 
gible to  those  who  have  little  or  no  previous  acquaintance  with  chemical  science.  To- 
wards the  end,  we  shall  add  some  observations  which,  being  explained  only  by  chemical 
principles,  may  be  less  easily  understood  by  the  popular  reader. 

2975.  Various  beverages,  such  as  wine,  beer,  spirits,  dec,  are  the  most  remarkable 
products  of  fermentation ;  but  the  ordinary  mode  of  making  bread,  the  production  of 
vinegar,  and  all  the  changes  which  animal  and  vegetable  substances  undergo,  as  well 
as  the  manner  of  checking  and  preventing  those  changes,'  and  thus  preserving  food  from 
decay,  also  depend  upon  the  principle  of  this  process.  From  this  we  may  perceive  how 
much  the  previous  explanatioA  of  its  nature  will  facilitate  the  study  of  several  of  the 
most  important  branches  of  domestic  economy,  by  enabling  us  to  distinguish  the  advan- 
tages and  disadvantages  attending  particular  processes  which  may  have  been  recom- 
mended. 

2976.  Animal  and  vegetable  substances  alone  are  capable  of  fermenting ;  for  though  this 
term  has  been  sometimes  applied  to  natural  changes  in  mmeral  bodies,  it  is  incorrect  to 
do  so,  since  these  substances  are  not  susceptible  of  the  peculiar  chemical  actions  to 
which  the  name  of  fermentation  is  now  restricted.  We  shall  at  present  confine  our- 
selves to  the  fermentation  of  vegetable  substances,  the  products  of  which  compose  a 
particular  class ;  and  we  shall  treat,  in  a  subsequent  part  of  this  work,  of  the  changes 
mcident  to  animal  bodies,  by  which  their  decomposition  or  preservation  must  be  ex- 
plained. 

SXOT.  II. — rXBmNTATtON  or  VBOBTABLB  BUB  STANCES. 

Although  we  have  already  described  the  chemical  constitution  of  vegetable  bodies  in 
Book  VII.,  Chap.  VII.,  where  we  considered  them  as  food,  yet,  in  order  to  give  a  con- 
nect^ view  of  the  subject  of  fermentation,  it  will  be  useful  to  repeat  a  few  facts  which 
we  there  stated.  All  Uie  various  kinds  of  vegetable  substances,  as  fhiits,  grain,  roots, 
in  thort,  everything  produced  by  the  growth  of  plants,  are  composed  of  the  same  species 
of  materials,  but  in  difllerent  proportions ;  the  elementary  principles  of  which  they  all 
conisist  being  carbon,  hydrogen,  oxygen,  and  nitrogen,  but  the  last  only  in  certain  parts 
of  vegetables  and  in  small  proportions.  We  likewise  explained  that  these  sim^e  ele- 
ments are  supposed,  first,  to  unite  into  what  are  termed  the  proximate  frhneiples,  as  starch, 
sugar,  mucilage,  gluten,  lignin  or  woody  fibre,  and  acids,  together  with  various  resinous 
and  other  matters  elaborated  by  the  organs  of  living  plants. 

2977.  While  vegetables  are  living,  the  elementary  principles  of  which  they  consist  re- 
main united,  and  such  internal  motions  and  changes  only  go  on  as  are  essential  to  vital- 
ity, and  the  performance  of  tlieir  several  fiinctioDs*    The  vegetable  takee  io  food  fima 
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the  earth  and  the  atrooepbere ;  this  is  conyerted  first  into  sap,  from  which  are  after- 
ward elaborated  the  various  secretions,  as  starch,  gam,  wood,  dec.,  and  the  plant  grows 
and  increases  in  bulk  by  tbe  constant  accession  of  fresh  materials. 

2978.  But  teitk  the  life  of  the  vegetable,  as  with  that  of  the  ammalf  all  the  functions  of  nu- 
trition  and  digestion  cease^  and  the  organic  body  becomes  subject  to  tbe  laws  of  chemical 
attraction.  The  sap  no  longer  moves  through  the  several  vessels ;  nor  is  it  altered  any 
more  into  sugar  or  into  starch.  The  body,  whether  tree  or  herbaceous  plant,  being  no 
longer  itself  part  of  the  living  world,  passes  into  that  state  in  which  it  becomes  fit  for  the 
nourishment  and  support  of  animated  beings.  Even  then  it  remains  but  a  short  time  in 
the  same  condition ;  the  minute  atoms  or  particles  of  which  it  consists  exhibit  a  strong 
tendency  to  separate  from  each  other,  and,  finally,  it  is  doomed  to  decompose.  The  prox- 
imate principles,  sugar,  starch,  gluten,  dec,  are,  under  the  influence  of  moisture,  air,  and 
warmth,  resolved  into  the  elements  of  which  tbey  are  formed,  oxygen,  hydrogen,  carbon, 
and,  in  a  few  cases,  nitrogen,  which,  absorbing  oxygen  from  the  atmosphere,  again  unite 
into  new  compounds,  as  carbonic  acid  gas,  carburetted  hydrogen  gas,  aqueous  vapour, 
&c.  If  these  changes  happen  while  the  dead  vegetable  continues  upon  the  surface  of 
the  ground,  the  new  combinations,  being  gaseous,  are  volatilized,  disappear,  and  mingle 
with  the  atmosphere ;  nothing  remaining  except  a  small  quantity  of  caihon,  which  com- 
poses a  part  of  the  black  vegetable  mould,  together  with  a  minute  portion  of  earths,  al- 
kali, and  metallic  oxydea  tl^t  were  constituents  of  the  plant.  It  is  to  this  natural  de- 
composition that  we  apply  the  terms  decay  and  rotting  of  these  bodies. 

2979.  But  fretiqusly  to  this  final  destruction,  or,  rather,  resolution,  of  these  substances 
by  natural  decomposition,  the  component  parts  of  vegetables  go  through  several  very 
curious  changes,  in  which  they  linger,  as  it  were,  fbr  a  while,  before  the  final  separa- 
tion takes  place ;  and  it  is  to  these  alterations  that  we  are  now  about  to  direct  our  at- 
tention. 

2960.  Vegetahle  substances  differ  much  in  their  tendency  to  undergo  these  changes.  Wood, 
for  instance,  which  consists  chiefly  of  ligneous  fibre,  will  remain  for  ages  without  perish- 
ing :  the  same  is  the  case  with  resin,  camphor,  and  some  others,  though  mixed  with  wa- 
ter ;  oils  absorb  oxygen  from  the  atmosphere,  and  alter  slowly  into  resins.  On  the 
contrary,  starch,  sugar,  gum,  and  gluten,  or  substances  containing  them,  if  kept  moist, 
very  soon  exhibit  a  disposition  to  change ;  a  peculiar  internal  motion  takes  place,  a  de- 
^ee  of  heat  is  excited,  and  the  substances  are  said  io  ferment. 

2981.  In  general,  the  pure  proximate  principles  of  vegetables  alter  but  slowly  by  them- 
selves. But  it  is  when  they  are  mixed  together  that  the  fermentation  is  most  percepti- 
ble, and  the  change  most  remarkable.  Thus,  when  gluten  is  added  to  a  solution  of  sugar 
and  water,  the  liquid  soon  runs  into  vinegar,  or  into  alcohol  and  vinegar. 

2982.  The  complicated  parts  of  plants,  in  which  the  various  proximate  principles  are 
already  mixed  by  nature,  especially  the  liquid  parts,  exhibit  the  finest  specimens  of  fer- 
mentation ;  such  as  the  sap  of  trees,  the  juices  of  fruits,  the  decoctions  of  leaves,  seeds, 
&c.  It  is  from  such  natural  and  artificial  mixtures  that  we  obtain  all  the  products  of 
fermentation  which  mankind  has  applied  to  useful  purposes. 

2983.  This  fermentation,  though  frequently  brought  on  by  art,  is,  in  fact,  a  natural  opera' 
tion,  and  all  that  we  can  do  is  to  put  substances  into  the  conditions  necessary  for  its  ac- 
tion. It  is  the  result  of  laws  established  in  nature,  which  we  cannot  alter  in  any  degree. 
It  is  usual  to  consider  fermentation  as  consisting  of  successive  changes,  forming  so 
many  steps  or  stages  in  the  process,  each  of  these  products  being  extremely  different. 

2984.  The  first  stage  is  caMed  vinous  fermentation,  because  it  is  that  by  which  wine  ia 
produced ;  and  it  might  with  propriety  have  been  called  the  spirituous  or  alcoholic  stage, 
because  through  it  alone  spirit  is  formed,  not  only  in  wine,  but  in  every  other  liquor  con- 
taining spirit.  The  second  is  named  the  acetous  fermentation,  the  result  being  acetic  acid 
or  vinegar ;  and  the  last  is  the  putrefactive  fermentation,  because  putridity  is  the  conse- 
quence. These  several  stages  usually  follow  each  other  in  the  order  just  mentioned. 
The  vinous  begins ;  and  this,  alter  a  time,  passes  into  the  acetous  stage,  and  that  into 
the  putrid. 

2985.  There  are  but  a  few  of  the  proximate  minciples  cf  vegetables  which  are  capable  ofun- 
dergoing  the  vinous  fermentation :  the  chief  of  these  are  sugar  and  starch ;  and  we  may  perhaps 
say  sugar  only,  because,  when  starch  assists  in  the  formation  of  spirit,  it  is  supposed  to 
be  first  changed  into  sugar  during  the  process.  This  fact  occasions  a  very  striking  dis- 
tinction in  vegetable  matters,  namely,  those  which,  by  possessing  sugar  or  starch,  are 
capable  of  aflTording  fermented  liquors ;  and  those  which,  being  deficient  in  these  mate- 
rials, cannot  be  so  fermented. 

2986.  Some  chemists  enumerate  another  species  of  fermentation,  which  sometimes  takes 
place,  and  precedes  all  these,  viz.,  the  saccharine  fermentation,  by  which  starch  or  fecola, 
and  perhaps  gum,  are  converted  into  sugar.  Instances  of  this  may  be  observed  in  the 
ripening  or  maturation  of  fruits,  in  preparing  sugar  from  starch  by  an  artificial  process, 
and  in  the  art  of  brewing.  Still  another  species  of  fermentation  has  been  mentioned, 
the  panary,  supposed  to  take  place  in  the  baking  of  bread  ;  but  this  latter  is  now  consid- 
erea  as  only  the  conmiencement  of  the  vinous  fermentation. 
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S«CT.  III. QCmtBAL  PHENOMENA    OBSERVED  DUBINO   TBS   FERMENTATION  OF  TB0ETABLE8, 

AND   PARTICULARLY  DURING  THE  TIN0U8   FERMENTATION. 

S967.  If  a  saccharine  vegfetable  juice,  whether  that  of  the  grape  or  of  any  other  frait, 
or  the  decoction  of  malt,  diluted  with  a  sufficient  quantity  of  water,  be  left  to  itself,  at  a 
heat  equal  to  the  ordinary  temperature  of  summer,  that  is,  from  60°  to  70°,  it  will  soon 
begin  to  ferment. 

2968.  The  appearances  presented  hf  ihis  fermtntatian  vfiU  he  as  fdUows :  A  number  of 
small  air  bobbles  will  rise  to  the  surface  and  break ;  these  will  gradually  increase  in 
number,  until  the  whole  fluid  will  seem  to  be  in  a  state  of  gentle  ebullition.  An  internal 
motion  in  the  mass  will  now  be  erident,  and  the  liquor,  though  at  first  clear,  will  become 
turbid ;  the  temperature  will  rise  a  little ;  a  bubbling  noise  at  length  is  heard,  from  the 
increase  of  the  internal  action,  and  the  breaking  of  the  air  bubbles  on  the  surface,  and 
the  liquor  will  have  a  tendency  to  swell  so  as  to  overflow  the  vessel.  The  gas  or  air 
which  is  generated,  and  which  ascends  in  bubbles  to  the  surface,  not  easily  escaping, 
raises  the  fluid,  and  fills  the  upper  part  of  the  vessel ;  and,  if  it  be  examined,  it  will  be 
found  to  consist  mostly  of  carbonio  acid  gas,  or  fixed  air.  A  lighted  candle  or  taper  will 
be  instantly  extinguished  if  held  in  it ;  and  an  attempt  to  breathe  it  would  produce  suf- 
focation. This  gas  is  heavier  than. common  air,  and,  consequently,  though  invisible,  it 
will  be  found  to  have  flowed  over  the  edge  of  the  vessel  containing  the  fermenting  liquor, 
and  to  cover  the  floor  of  the  apartment ;  and  as,  from  its  weight,  it  chiefly  occupies  only 
that  part  of  the  room,  and  does  not  mix  readily  with  the  common  air,  we  are  not  always 
sensible  of  its  existence,  except  we  make  some  experiment  to  ascertain  it.  A  dense 
froth  filled  with  this  gas  now  covers  the  surface  of  the  fermenting  liquor,  and  contains  a 
viscid  matter,  in  which  it  is  entangled;  the  latter  is  called  yeasi,  and  has  evidently  been 
generated  by  the  process  which  is  going  on.  At  length,  after  a  few  days,  this  action 
becomes  languid ;  the  formation  of  gas  and  of  yeast  lessens  gradually ;  what  has  been 
formed  of  the  latter  settles  tathe  bottom,  and  the  liquor  loses  its  muddiness,  and  becomes 
clear  and  transparent. 

2969.  The  H^uor  which  has  thusfermenied  toiU  be  found  to  have  been  very  much  altered  in 
its  properties :  its  sweetness  and  viscidity  have  disappeared,  and  it  has  acquired  a  spirit" 
uous  or  a  vinous  taste  and  odour,  evidenUy  containing  a  quantity  of  alcohol  or  ardent  spir- 
it :  hence  this  first  stage  is  called  the  vinous  fermentation.  If  the  juice  of  grapes,  called 
mustt  is  the  fluid  that  has  been  fermented,  the  product  or  new  fluid  will  be  trine ;  if  it  is 
a  decoction  of  barley  dried  and  made  into  malt,  the  liquor  will  be  ale;  and  if  either  of 
these  be  put  into  the  still,  and  heat  be  applied  in  the  usual  way,  the  spirit  may  be  ob- 
tained, because,  this  being  the  most  volatile  part,  will  rise  first  as  vapour  in  the  still. 
This  spirit,  when  deprived  of  much  of  its  water  by  redistilRng  and  other  processes,  will 
form  aicoholi  which  is  only  another  name  for  spirit  perfectly  pure.  Pure  spirit,  or  alco- 
hol, whether  derived  from  the  distillation  of  wine,  ale,  even  small  beer,  or  any  other  fer- 
mented liquor,  is  of  the  same  nature,  and  indeed  absolutely  the  same  liquid. 

2990.  Tkefrst  stage  of  fermentation  always  terminates  in  the  production  of  more  or  less  of 
the  intoxicating  fluid,  alcohol;  and  it  is  the  proportional  quantity  alone  of  alcohol  or  spirit 
in  any  liquor  which  determines  what  is  called  its  strength. 

2991.  The  explanation  of  this  change  by  means  of  fermentation,  in  which  the  sweetness 
of  the  liquor  has  disappeared,  and  alcohol  has  been  produced,  is  this :  the  water  remains 
unaltered,  and  it  is  the  saccharine  matter  that  has  been  changed  into  three  new  sub- 
stances—alcohol, water,  and  carbonic  acid.  The  decomposition  has  been  effected  by 
the  chemical  power  of  a  certain  substance  called  di  ferment,  a  distinct  principle  from  the 
sugar,  and  which  either  exists  naturally  in  the  juices  of  certain  fruits,  or  in  the  yeast 
which  is  added  to  excite  fermentation,  as  will  be  particularly  described  afterward. 

It  is  necessary  to  observe  that  no  vinous  fermentation  can  occur  in  any  liquid,  except 
it  contains  a  portion  of  both  these  principles,  sugar  and  ferment ;  and  it  is  only  by  the 
mutual  action  of  these  on  each  other  that  the  process  can  take  place. 

2992.  But  the  natural  operations  by  which  the  sugar  is  changed  into  spirit  or  alcohol,  in 
consequence  of  fermentation,  do  not  stof  when  this  alteration  has  been  effected ;  for  this  is  but 
the  commencement  of  a  series  of  changes  which  are  to  lead  finally  to  its  total  decern* 
position,  if  nothing  impedes  it. 

If  the  saccharine  liquor,  rendered  vinous  or  spirituous  by  fermentation  in  the  manner 
which  has  been  just  described,  be  exposed  to  the  air  in  a  temperature  of  about  75°, 
new  changes,  after  a  time,  accompanied  by  a  new  set  of  phenomena,  will  take  place. 
An  internal  motion  will  be  again  perceived ;  a  hissing  noise  is  again  heard,  occasioned 
by  the  disengagement  of  a  little  gas ;  and  the  temperature  rises  a  few  degrees.  The 
liquid  again  becomes  turbid ;  floating  shreds  appear  on  the  surface,  which  partly  collect 
into  a  sort  of  cake,  and  partly  subside  to  the  bottom.  After  this  the  liquor  becomes 
transparent ;  but  it  is  found  that  the  spirituous  or  vinous  taste  has  totally  disappeared, 
and  is  succeeded  by  one  that  is  extremely  sour.  In  fact,  the  acetous  fermentation  has 
succeeded  to  the  vinous,  and  the  alcohol  or  spirit  has  been  converted  into  acetic  acid  ox 
pinegar* 
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2993.  If  ihis  vinegar  he  kept^  not  freed  from  much  water t  and  fer  9&me  length  of  time  ez- 
poeed  to  the  air,  its  acidity  will  gradually  lessen,  and  at  last  disappear  lutogether ;  its 
surface  will  become  covered  with  a  mould  that  will  increase  into  a  cake,  and,  instead 
of  the  sharp  acid  taste  peculiar  to  Yinegar,  the  liquid  will  acquire  a  very  disagreeable 
odour,  and  become  putrid.  This  last  change,  therefore,  is  called  the  yutrefaeiive  fer* 
mentation. 

2994.  We  have  stated  that  these  three  kinds,  or,  rather,  stages  of  fermenimiion  general^ 
succeed  each  other  in  the  order  which  has  been  mentioned,  tiz.,  first  the  Tinous,  next  the 
acetous,  and,  lastly,  the  putrefactive  ;  but,  perhaps,  instead  of  considering  them  as  en* 
tirely  different  species  of  fermentations,  it  is  more  correct  to  view  them  as  the  sevenl 
parts  of  one  great  process ;  at  the  same  time  it  most  be  observed  that  this  mle  of  suc- 
cession is  not  invariable.  For  instance,  many  Tegetables  become  soar,  that  is,  undergo 
the  acetous  fermentation,  without  any  evident  appearance  of  the  vinous ;  and  many  sirt>- 
stances  pass  apparently  at  once  into  the  putrefactive  stage.  But  these  are  cases  where 
scarcely  any  sugar  is  present. 

2996.  Certain  conditions  are  necessary,  in  order  that  any  of  these  stages  of  fermeniaium 
may  take  place :  1,  the  presence  of  sugar,  or  some  sort  of  saccharine  matter;  2,  a  cer- 
tain quantity  of  water  mixed  with  the  body  to  be  fermented;  3,  a  natural  fermenting 
principle,  or  the  addition  of  yeast  or  some  other  ferment ;  4,  a  moderate  degree  of  tem- 
perature ;  5,  the  presence  of  air.  These  several  conditions  we  will  proceed  to  il- 
lustrate. 

2996.  We  stated  that  sugar  is  the  only  substanu  capaMe  of  undergoing  the  vinous  fermeni- 
ation  by  which  alcohol  or  spirit  is  produced.  Every  modification  of  saccharine  matter, 
such  as  honey,  and  sweet  juices  of  any  kind,  can  be  fermented ;  and  likewise  all  Tege- 
tables, such  as  carrots,  beet-root,  Ac,  that  contain  sugar ;  consequently,  all  sobstanoes 
of  this  kind  will,  by  fermentation,  afford  spirit. 

But  sugar,  as  stated,  will  not  ferment  except  it  be  dissolved  in  as  mnch  water  as  wiH 
make  a  thin  liquid ;  and  it  is  necessary  that  there  should  be  much  more  water  ttian  is 
snflicieot  to  form  it  into  a  strong  sirup. 

2997.  The  phenomena  of  fermentation  may  he  very  conveniently  examined  and  studied  by 

fermenting  sugar.  Place  five  parts  of  sugar  with 
about  twenty  of  water  in  a  glass  Tessel,  a,  fyr. 
645,  furnished  with  a  bent  tul^,  the  extremity  of 
which  opens  under  an  inverted  jar,  h,  full  of  wa- 
ter ;  and,  after  adding  a  little  yeast  to  the  sngar, 
expose  the  mixture  to  a  temperature  of  about  60^ 
or  70®.  In  a  short  time  bubbles  of  gas  begin  to 
collect  in  the  vicinity  of  the  yeast,  and  the  liquid 
is  soon  pot  into  a  brisk  motion,  in  consequence  of 
the  formation  and  disengagement  of  a  large  quan- 
tity of  gaseous  matter,  which,  passing  into  the 
vessel  h,  will  be  found,  on  examination,  to  be  car- 
bonic acid  gas  ;  the  solution  in  a  becomes  turbid. 
Ha  temperature  rises,  and  froth  collects  npon  the 
surface.  AAer  continuing  the  fermentation  a  few 
days,  the  evolution  of  gas  begins  to  abate,  and  at 
length  ceases  altogether ;  the  imparities  gradually 
subside,  and  leave  the  liquor  clear  and  transpa* 

rent.  The  only  appreciable  changes  which  are  found  to  have  occurred  during  this  pro- 
cess are,  the  disappearance  of  sugar  and  the  formation  of  spirit,  which  remains  in  the 
flask,  and  of  carbonic  acid  gts,  which  is  collected  in  the  glass  vessel  inverted  over  wi^ 
ter.  When  the  weight  of  the  spirit  produced  and  that  of  the  carbonic  acid  gas  are  both 
added  together,  they  are  found  to  be  very  nearly  equal  to  that  of  the  sugar ;  hence  it 
appears  that  the  latter  is  converted  into  alcohol  and  carbonic  acid  gas. 

Bodies  in  a  complete  state  of  dryness  cannot  undergo  any  kind  of  fermentation.  Hioogh 
animal  and  vegetable  substances,  containing  their  natural  juices,  soon  ferment,  and,  at 
last,  putrefy,  yet,  if  the  moisture  be  entirely  expelled  by  drying,  they  may  be  preserved 
for  any  length  of  time  without  change.  This  will  be  farther  illustrated  in  Book  X., 
*•  On  the  Preservation  of  Food." 

2998.  We  stated  that  the  substance  called  the  Ferment  is  a  necessary  and  important  ingrs' 
dient  in  fermentation.  The  researches  of  chemists  have,  perhaps,  not  yet  satisfactOTily 
shown  what  is  the  vegetable  principle  in  which  this  property  consists.  It  is  generally 
supposed  to  be  gluten ;  some,  with  less  probability,  have  supposed  it  to  be  vegetable 
albumen ;  and,  if  not  identical  Mrith  one  of  these,  it  is  evidently  something  very  anal- 
ogous. However  this  may  be,  it  appears  to  be  essentially  necessary,  as  well  as  the 
saccharine  principle,  to  the  process,  and  both  together  frequently  exist  in  vegetable 
juices.  When  that  is  the  case,  the  juice  will  ferment  of  itself,  if  exposed  to  the  proper 
degree  of  heat.  The  must,  or  expressed  jniee  of  grapes,  is  of  this  kind ;  to  make  it  fer- 
ment nothing  is  necessary  farther  than  to  place  it  in  the  proper  temperature,  as  it^ooo* 
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tains  natorally  both  Baceharine  matter  and  the  proper  ferment.  Though  we  nave  stated 
that  sugar  is  the  only  substance  that  can  afford  alcohol  by  fermentation,  yet  it  appears 
that  tugwr  fcrfeetiy  jntre  will  not  ferment  by  itself,  and  that  the  addition  of  some  portion 
of  ferment  is  essential.  It  is  true  that  solutions  of  coarse  sugars  and  sirups  will  fer- 
ment of  themselves  in  warm  weather,  as  the  sugar  refiners  oAen  experience  to  their 
great  inconvenience ;  but  these  impure  sugars  contain  a  small  portion  of  natural  fer- 
ment in  the  other  vegetable  principles  which  exist  in  the  raw  sugar  as  imported :  and 
our  observation  applies  only  to  sugar  perfectly  pure,  when  refined.  If  a  solution  of  fine 
crystalliaed  sugar  be  sufifered  to  repose  and  evaporate,  it  deposites  crystals  instead  of 
fermenting ;  if  it  has  been  perfectly  fine,  the  remaining  sirap  will  not  ferment ;  but  if  it 
has  been  imperfectly  refined,  the  residuum  contains  some  of  the  natural  ferment,  and  it 
will  run  into  fermentation. 

2999.  All  vegetable  juices  containing  Moeekarine  matter  have  also  a  certain  portion  of  this 
natural  ferment,  as  well  as  the  juice  of  grapes,  the  sugar-cane,  and  also  the  decoction  of 
barley  or  of  malt,  and  therefore  they  also  will  ferment  of  themselves  ;  but  most  of  these 
have  so  little  of  this  principle  that  the  vinous  fermentation  would  take  place  very  slow- 
ly, and  often  so  slowly  that  the  acetous  fermentation  woidd  set  in  almost  as  soon,  and 
vinegar,  instead  of  alcohol,  be  the  result ;  or  it  might  even  be  the  case  that  the  putre- 
factive fermentation  alone  would  appear. 

3000.  It  is  the  practice,  therefore,  to  add  an  artijieial  ferment  to  most  materials,  in  order 
to  bring  on  the  process  of  fermentation  more  rapidly  and  effectually.  In  our  description 
of  the  general  phenomena  which  appear  during  the  process,  we  mentioned  a  froth  thrown 
up,  called  yeast,  which  is  generated  partly  by  the  very  process  itself,  though  the  ele- 
ments composing  it  must  have  existed  in  the  mixture ;  this  has  the  peculiar  property 
of  acting  as  artificial  ferment,  that  is,  if  added  to  any  liquids  containing  the  other  neces- 
sary inj^^ient,  saccharine  matter,  it  will  excite  in  it  the  vinous  fermentation.  Instead, 
therefore,  of  suffering  the  materials  for  the  production  of  spirit  to  ferment  of  themselves, 
it  is  the  practice  sometimes  to  add  to  them  a  portion  of  the  yeast  which  was  produced 
by  a  former  fermentation  of  similar  substances.  Thus,  in  the  fermentation  of  wort,  or 
the  decoction  of  malt,  in  the  brewing  of  ale,  some  yeast  from  a  former  brewing  is  added, 
not  because  the  wort  would  not  ferment  at  all  without  it,  but  because,  in  that  case,  the 
vinous  fermentation  would  come  on  very  slowly  and  imperfectly,  and  the  liquor  would 
soon  turn  sour. 

3001 .  There  appears  to  be  something  peculiar  in  the  ferment  generated  in  each  stage  of  the 
fermentative  process :  thus,  to  produce  the  vinous  fermentation,  the  yeast  thrown  up  by 
another  vinous  fermentation  is  necessary.  The  matter  deposited  in  the  making  of  vin- 
egar by  the  acetous  fermentation  is  capable  of  acting  as  an  acetous  ferment ;  and  it  is 
well,  known  that  the  putrefaction  of  flesh  is  hasten^  by  being  placed  in  the  proximity 
of  flesh  already  putrid.  The  acetous  and  putrefactive  ferment,  however,  cannot,  liko 
yeast,  or  the  vinous  ferment,  be  procured  in  a  separate  form. 

3002.  The  nature  of  yeast  is  a  subject  of  partiadar  interest ;  but,  although  it  has  been 
much  studied  by  chemists,  it  is  still  imperfectly  understood. 

3003.  The  yeast  of  beer,  analyzed  by  Westrumb,  was  found  to  contain,  in  15,360  parts, 
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But  it  is  obvious  that  all  these  ingredients  in  yeast  are  not  essential  to  it  as  a  ferment. 
From  the  experiments  of  the  same  chemist,  it  appears  that,  when  the  yeast  is  filtered,  a 
matter  remains  upon  the  filter  which  possesses  most  of  the  properties  of  gluten ;  and 
that,  when  this  substance  is  separated,  the  yeast  loses  its  properties  of  exciting  fer- 
mentation, but  recovers  it  again  when  the  gluten  is  added.  The  same  thing  happens 
when  yeast  is  kept  for  some  time :  a  white  substance,  not  unlike  curd,  separates  and 
swims  upon  the  surface ;  if  this  be  removed  the  remainder  of  the  yeast  cannot  excite 
fermentation.  This  substance  possesses  many  of  the  properties  of  gluten,  though  it 
differs  in  others ;  and  it  is  generally  considered  to  be  that  part  of  the  yeast  which  is  the 
active  or  real  ferment  This  apparently  pure  yeast  has  been  analyzed,  and  it  is  found  to 
consist  of  carbon,  water,  oil,  ammonia,  and  carbonic  acid. 

3004.  An  experiment  of  Kirchoff  throws  considerable  light  on  the  nature  of  yeast.  If  pure 
starch  be  infused  in  hot  water  it  is  not  converted  into  sugar ;  neither  does  gluten  be- 
come saccharine  matter  when  treated  in  the  same  way.  But  if  a  mixture  of  pure  pul- 
verised wheat  gluten  and  potato  starch  be  infused  in  hot  water,  the  starch  is  converted 
into  sugar.  During  the  process  an  acid  is  evolved.  The  gluten  is  little  altered  in  ap- 
pearance, and  if  the  liquid  be  filtered,  most  of  it  remains  upon  the  filter.  But  it  cannot 
be  successfully  employed  a  second  time  to  convert  starch  into  sugar.  It  appears,  there« 
ibre,  that  it  is  some  substance  connected  with  gluten  that  acts  on  the  starch  and  occa^ 
sions  this  conversion. 
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8005.  Yea»it  tken^  wndi  awar,  as  toe  hne  saU,  to  ccn$i»t  prineipatly  fif  a  mhtUaioe 
very  similar  in  eompontion,  and  in  many  of  its  sensible  properties,  to  gluten,  and  when  Dew 
or  fresh  it  is  inflated  and  rendered  frothy  by  a  large  quantity  of  carbonic  acid.  When 
mixed  with  wort  this  substance  acts  upon  the  saccharine  matter ;  the  temperature  risest 
carbonic  acid  is  disengaged,  and  the  result  is  ale,  which  always  contains  a  considerable 
proportion  of  alcohol  or  spirit.  The  quantity  of  yeast  employed  in  brewing  ale  being 
small,  the  saccharine  matter  is  but  imperfectly  decomposed ;  hence  a  considerable  por- 
tion of  it  remains  in  the  liquor,  and  gives  it  that  viscid  quality  and  body  for  which  it  is 
remarkable. 

3006.  Yeast  may  be  preserved  by  drying.  In  large  distilleries,  where  the  required  quao- 
tities  of  yeast  are  not  easily  obtained,  it  has  been  the  custom  to  procure  this  substance 
from  a  distance ;  and  in  order  to  diminish  the  expense  of  carriage,  the  recent  yeast  has 
been  put  into  bags  to  drain,  and  afterward  has  been  compressed  into  solid  cakes ;  or 
yeast  may  be  preserved  by  dipping  twigs  in  it  and  drying  them  in  the  air.  This  dried 
yeast  is  found,  on  trial,  to  excite  fermentation  in  wort,  but  not  so  regulaily  as  recent 
yeast ;  and  a  much  larger  quantity  of  the  former  than  of  the  latter  is  required.  Though 
dried  yeast  has  been  transported  to  certain  distances,  particularly  in  Germany,  it  has 
been  found  impracticable  to  convey  it  always  in  an  eflTective  state  to  India.  In  a  warm, 
moist  atmosphere  yeast  gradually  putrefies,  a  sufficient  proof  that  nitrogen  forms  one  of 
its  elements. 

3007.  The  fermenting  property  of  yeast  is  weakened  by  boiling  for  ten  minutes,  and  is 
entirely  destroyed  by  continuing  the  boiling.  Alcohol  poured  upon  it  likewise  renders  it 
inert,  on  which  account  its  power  lessens  as  the  alcohol  is  formed  during  fermentation. 
A  thousandth  part  of  sulphuric  or  acetic  acid  destroys  its  peculiar  properties :  a  very 
small  portion  of  sulphurous  acid,  or  a  sulphite,  produces  the  same  effect ;  so,  likewise, 
do  mustard,  horseradish,  and  garlic.  These  substances  are,  accordingly,  sometimes  em- 
ployed to  check  a  too  rapid  fermentation. 

3008.  When  the  juice  of  grapes  is  suffered  to  ferment  by  means  of  the  natural  ferment 
vhieh  it  possesses,  without  the  addition  of  yeast,  the  saccharine  matter  of  the  fruit  is  d^ 
composed  during  the  process ;  a  portion  of  this  ferment  is  separated,  and  rises  to  the  top 
in  the  form  of  yeast,  while  another  portion  falls  to  the  bottom  of  the  vessel,  and  is  called 
lees.  Both  of  these  are  chiefly  decomposed  ferment,  which  has  already  acted  upon  the 
sugar ;  but  they  still  contain  a  quantity  of  the  active  and  undecomposed  fermenting  prin- 
ciple, or  leaven,  and,  consequently,  can  be  employed  as  such  in  exciting  fermentation. 

3009.  What  the  natural  ferment  of  grape  juice  consists  of  is  not  exactly  known ;  but  fraiB 
an  observation  by  Gay  Lussac  it  appears  to  require  the  addition  of  oxygen  before  it  be- 
comes active ;  for  he  observes  that,  if  must,  or  grape  juice,  be  heated  to  212°  in  bottles^ 
and  corked  immediately  and  carefully,  it  may  be  preserved  without  change,  and  be  con- 
veyed to  any  distance ;  but  if  it  be  exposed  to  the  air  only  for  a  few  seconds,  it  absorbs 
oxygen,  and  fermentation  takes  place. 

3010.  Fermentation,  once  induced,  will  go  on  of  itselp  if  the  temperature  is  sufficient, 
until  one  of  the  principles  necessary— either  the  saccharine  principle  or  the  ferment — 
is  exhausted :  it  will  then  stop ;  but  it  is  a  curious  fact  that  the  very  process  of  ferment- 
ation itself  occasions  the  production  of  a  fresh  quantity  of  ferment.  If  this  generated 
fennent  be  separated,  the  process  will  not  proceed  so  long  as  if  it  be  continually  mixed 
up  with  the  fermenting  4Iuid  :  hence  the-  practice  of  breaking  the  head  of  yeast,  and 
stirring  it  up  with  the  mass,  when  it  is  required  to  prolong  or  renew  the  languid  ferment- 
ation. 

301 1 .  TTie  fermented  juice  of  the  grape,  and  that  of  wort,  or  the  decoction  of  malt,  are  essen- 
tially different,  although  each  contains  saccharine  matter  and  a  natural  ferment.  The 
former  will  produce  toine,  the  latter  beer;  but  for  the  production  of  the  liquor  properly 
called  urine,  another  principle  besides  sugar  and  a  ferment  is  necessary.  This  additional 
principle  is  tartaric  acid,  which  is  always  present  in  the  juice  of  fruits,  but  most  abon- 
dantly  in  that  of  grapes. 

3012.  Sugar  and  tartar  alone  will  not  ferment;  therefore  tartar  cannot  be  the  natural 
fennent,  but  the  latter  is  contained  in  some  other  principle  in  grape  juice,  and  probably 
not  very  different  from  the  ferment  in  wort.  If  the  experiment  of  fermenting  sugar  and 
tartar  be  made  in  a  wooden  vessel,  they  will  ferment  alone ;  but  this  experiment  will  be 
deceptive,  for  the  wood  supplies  the  ferment. 

3013.  It  is  essential,  also^  to  a  complete  fermentation,  thai  there  ehould  be  a  just  proportion 
between  the  saccharine  matter  and  the  ferment,  or  yeast.  If  the  yeast  be  in  too  great  a 
quantity,  there  is  a  danger  of  the  fermentation  being  too  rapid,  and  that  the  liquor,  after 
all  the  sugar  is  exhausted,  should,  by  a  continuance  of  the  fermentation,  pass  into  the 
acetous  state :  if,  on  the  contrary,  the  yeast  be  too  little,  the  fermentation  will  be  too 
languid,  too  little  alcohol  will  be  produced,  the  whole  of  the  saccharine  matter  will  not 
be  decomposed,  and  the  liquor  remain  sweet.  A  perfect  fermentation  is  when  the  whole 
of  the  saccharine  matter  and  of  the  ferment  are  decomposed  l>y  their  acting  upon  eacb 
other,  being  thus  converted  into  alcohol.  But  it  is  sometimes  desired  to  have  the  fer- 
mented liquor  a  sweet,  vinous  liquid.    In  that  case  the  quantity  of  ferment  must  be  leas 
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than  would  be  necessary  to  decompose  the  whole  of  the  sugar,  or  the  action  of  both  upon 
each  other  may  be  reduced  by  some  expedient,  such  as  separating  some  of  the  ferment 
by  a  filter. 

3014.  Fermentation  probably  commeneea  somewhat  sooner  than  it  appears  to  do  by  the  bub- 
bles of  gas,  which  are  the  first  indications ;  for  the  first  carbonic  acid  gas  that  is  produ- 
ced in  consequence  of  the  process  is  absorbed  by  the  water  of  the  fermenting  liquor,  and 
it  is  only  when  the  liquid  is  saturated  that  the  gas  escapes  into  the  atmosphere  with  the 
appearance  of  effervescence. 

3015.  it  certain  degree  of  temperature  is  essential  to  the  process  of  fermentation.  Sub- 
stances cannot  ferment  if  exposed  to  considerable  cold ;  the  vinous  rermentation  cannot 
take  place  at  the  freezing  point,  or  32° ;  at  50^  it  is  languid ;  at  60°  it  is  quickened,  and 
at  70^  is  so  rapid  that  there  is  danger  of  its  passing  into  the  acetous ;  but,  again,  if  the 
heat  be  much  more  considerable,  yet  below  boiling,  fermentation  cannot  happen ;  thus 
too  low  or  too  great  a  degree  of  heat  prevents  this  process  from  taking  place,  or  arrests 
it  if  begun.  As  the  fermentation  of  beer  does  not  succeed  if  the  heat  exceeds  77°,  this 
beverage  cannot  be  made  in  very  warm  climates,  and  very  cold  ones  would  require  much 
expense  to  produce  suflicient  artificial  heat. 

3016.  The  heat  excited  by  fermentation  is  one  of  its  most  striking-  phenomena.  Its  cause  is 
entirely  unknown,  but  an  increased  temperature  is  frequently  one  of  the  results  of  the 
decomposition  of  bodies.  It  will  not  begin  until  the  temperature  is  raised  to  a  certaia 
point ;  and  the  heat  excited  by  it  is  in  proportion  to  the  bulk  of  the  fermenting  mass,  and 
the  rapidity  of  the  process.  If  the  heat  generated  by  the  process,  joined  to  that  of  the 
atmosphere,  arise  to  too  great  a  degree,  it  is  necessary  to  restrain  it,  lest  the  vinous  should 
pass  into  the  acetous  stage,  and  this  is  often  found  necessary  by  brewers  and  distillers. 
In  the  making  of  wine,  strong  must  will  bear  a  higher  temperature  than  weak  must,  as 
the  alcohol  which  is  produced  has  a  power  itself  in  checking  the  fermentation,  and  also 
of  preventing  the  acetic  process ;  but  in  too  high  a  temperature  the  juice  of  fruits  that 
contain  to6  little  of  the  fermenting  principle  is  apt  to  absorb  oxygen,  and  to  become 
sour ;  and  this  is  often  the  case  in  the  making  of  sweet  wines.  The  larger  the  quantity 
of  liquor,  the  lower  the  temperature  may  be  at  the  beginning,  as  the  process  itself  gen- 
erates much  heat.  When  the  fermentation  languishes  from  deficiency  of  heat,  it  is  easily 
augmented  by  introducing  a  stove  into  the  apartment  where  the  process  is  conducted, 
or  by  heating  a  portion  of  the  fluid,  and  then  mixing  this  with  the  mass ;  agitation  will 
diffuse  an  equal  temperature  through  the  whole.  It  is  very  important  during  fermenta- 
tion to  guard  the  fermenting  vessel  against  any  irregularities  of  temperature  from  change 
of  weather  or  other  causes. 

3017.  The  effect  of  air  on  fermentation  was  long  disputed,  hut  is  now  better  understood* 
It  was  once  thought  that  no  fermentation  could  take  place  in  vessels  absolutely  close ; 
and  that  the  reverse  practice,  fermenting  for  a  long  time  in  open  vessels,  was  productive 
of  much  injury  and  loss,  partly  from  the  evaporation  of  the  alcohol  as  soon  as  it  was 
formed,  and  partly  by  the  yeast  becoming  sour  and  putrid,  and  communicating  these  prop- 
erties to  the  wine,  or  other  fermenting  liquor.  But  the  fact,  as  now  ascertained,  is  as 
follows :  if  artificial  ferment  be  used,  a  perfect  fermentation  will  take  place  in  vessels, 
however  closed  from  air ;  but  if  the  natural  ferment  only  is  present,  as  in  the  case  of 
the  mere  juices  of  fruits,  fermentation  will  not  occur,  as  is  shown  by  some  experiments 
by  Gay  Lussac,  which  we  shall  describe,  unless  air  be  admitted. 

3018.  Gay  Lussac" s  experiments  on  the  necessity  of  oxygen  to  excite  fermentation  are  tm- 
portantj  as  showing  how  small  a  quantity  of  it  is  sufficient.  He  took  a  bottle  of  the  must 
of  the  grape,  which  had  already  been  preserved  more  than  a  year  by  Mr.  Appert's  meth- 
od of  excluding  the  air,  and  was  still  perfectly  limpid  :  he  decanted  this  juice  into  an- 
other bottle,  which  was  then  closely  corked,  and  placed  in  a  temperature  varying  from 
60°  to  86°.  In  eight  days  it  had  lost  its  transparency,  fermented,  and  was  changed  into 
a  vinous  liquor,  frothing  like  the  best  Champagne.  A  similar  bottle  of  juice,  that  had 
not  been  thus  opened  and  exposed  to  the  contact  of  air,  although  placed  in  the  same 
circumstances,  exhibited  no  signs  of  fermentation.  He  next  passed  a  portion  of  juice 
into  a  vessel  filled  with  and  inverted  over  mercury,  and  added  to  it  a  small  quantity  of 
oxygen  gas :  and  another  portion  of  juice  he  confined  in  a  similar  vessel,  perfectly  freed 
from  air.  The  former  fermented  in  a  few  days,  but  the  latter  gave  no  signs  of  ferment- 
ation, even  at  the  end  of  forty  days.  Similar  results  were  obtained  in  experiments  on 
the  preserved  juice  of  gooseberries ;  and  he  found  the  same  thing  to  hold  with  re- 
gard even  to  the  juice  of  fresh  fruit.  He  passed  some  entire  grapes  into  a  vessel  over 
mercury,  and  added  to  them  hydrogen  gas  repeatedly,  with  the  desire  of  removing  all 
atmospheric  air ;  the  fruit  was  then  broken  down  by  passing  a  wire  into  the  jar,  and  the 
vessel  was  left  in  a  temperature  of  from  59°  to  68°.  At  the  end  of  twenty-five  days  it 
exhibited  no  signs  of  fermentation ;  but  this  process  commenced  the  same  day  in  juice 
to  which  a  little  oxygen  had  beea  added,  and  was  also  rapidly  excited  in  the  former  por- 
tions when  a  little  of  that  gas  was  supplied. 

Grape  juice  could  not  be  made  to  ferment  when  the  air  was  completely  excluded ;  bat, 
on  admitting  a  very  small  quantity  of  oxygen,  this  gaa  was  absorbed,  and  fermentatioa 
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eommeneed,  Md  continued  independently  of  any  fartlier  contact  of  ozyfen.  Bat  a 
solution  of  sugar,  mixed  witii  yeast,  fennented  even  in  doeely-corked  botti^  therefore 
without  acoess  of  air ;  from  which  Gay  Lussac  concluded  that  there  most  be  a  difier- 
ence  between  the  natural  ferment  in  the  grape  and  the  artificial  ferment  yeast.  The 
application  of  these  experiments  is  obvious,  not  only  in  the  preparation  of  fermented 
liquors,  but  also,  as  we  shall  afterward  see,  in  the  presenration  of  regetable  and  ani- 
mal food. 

Exposure  to  the  air,  therefore,  or  the  presence  of  oxygen,  is  necessary  to  feniienta-> 
tion  in  the  fint  instance ;  but  it  is  only  necessary  at  the  commencement,  and  for  a 
Tcry  short  period  *,  so  that  when  once  the  process  has  begun,  in  the  case  of  natural  fer- 
ment or  mere  juices,  it  goes  on  in  closed  vessels :  the  reason  of  this  is,  probably,  that 
the  artificial  ferment  contains  oxygen  itself  sufficient  to  begin  the  process,  and  in  the 
case  of  natural  ferment  the  very  air  contained  in  the  wood  of  the  cask  is  often  sufficient. 

3019.  Jt  ia  urtain  that  the  earhomc  add  wkiek  ueapes  during  fermeniatian  kelds  m  Moim* 
tion  a  emmdtrahU  portion  of  alcohol^  as  is  proved  by  a  vessel  of  water  placed  near  to  the 
fermenting  vessel  absorbmg  alcohol,  and  being  distinctly  impregnated  with  it ;  and 
likewise  by  the  intoxicating  effect  produced  by  the  fermentative  process  on  those  per- 
sons who  are  much  exposed  to  the  fumes.  The  real  loss  of  aloobol,  however,  from 
this  cause,  though  important  in  a  large  manufactory,  is  not  deserving  of  attention  ia 
domestic  practice. 

3090.  Seteral  in»enium»  Aom  been  made  for  fermeniingr  in  tune  closed,  instead  of  beiog 
open  to  the  air,  but  their  advantages  are  not  very  obvious,  even  in  the  large  way,  where 
the  loss  of  alcohol  may  be  considered  as  of  most  importance.  Some  suppose  that  the 
CKclusion  of  the  common  air  may  prevent  the  liquor  from  passing  into  the  acetous  fer« 
mentation ;  but  it  should  be  recollected  that  while  the  vinous  fermentation  is  going  on» 
the  whole  surfece  of  the  fermenting  fluid  is  covered  with  a  stratum  of  carbonic  acid  gas* 
which  effectually  excludes  the  atmosphere ;  and  it  is  only  when  the  vinous  fermentation 
has  ceased  that  common  air  can  come  in  contact  with  the  liquor. 

3021.  Fermentaiion  ie  conoiderably  influenced  by  the  mechofueal  agenof  of  the  atmospher€f 
ihai  io,bfita  freaaure.  The  pressure  of  the  atmosphere  retards  it,  and  when  that  ia 
removed  it  goes  on  more  rapidly.  If  liquor  to  be  fermented  be  put  into  a  well-corked 
bottle,  the  fermentation  takes  place  tn  time ;  but  the  process  is  Tcry  slow,  because  the 
carbonic  acid  formed  during  the  process  cannot  escape ;  it  is  absorbed  by  the  Uquid  as 
soon  as  it  is  formed,  and  this  will  go  on  until  the  liquor  is  thoroughly  saturated  with 
the  gas ;  and  then,  there  being  no  farther  room  for  this  gas,  it  cannot  be  generated,  and 
the  fermentation  is  suspend^.  Liquor  in  this  state  will  be  thoroughly  impregnated 
with  carbonic  acid  gas,  and  hence  the  briskness  of  bottled  malt  liquor.  But  if  tl^re  be 
facility  for  the  escape  of  the  carbonic  acid,  the  fermentation  proceeds ;  and  hence,  if 
bottles  are  badly  corked,  the  vinous  fermentation  continues  until  it  passes  into  the  ace* 
toos  stage,  the  liquor  becoming  sour.  In  brewing  in  the  large  wa^,  means  have  some- 
times been  contrived  of  regulating  the  rapidity  of  the  fermentation  by  preventing,  ia 
some  degree,  the  escape  of  the  carbonic  acid  gas,  and  thus  subjecting  the  fermenting 
flnid  to  the  pressure  of  this  gas. 

8022.  The  quantity  of  the  fermenting  liquor  hoe  aleo  an  effect  upon  the  fermemtoHon, 
Chaptal  observed  that  grape  juice  contained  in  a  small  cask  did  not  finish  its  fermenta- 
tion until  the  eleventh  day,  while  a  large  tub,  which  contained  twelve  times  the  quan- 
tity, completed  its  fermentation  iii  four  days. 

3023.  The  temperature  of  the  fermenting  liquor  ie  aUo  infbuneed  by  the  quantity.  The 
heat  of  the  liquor  in  the  cask  just  mentioned  never  exceeded  74°,  while  that  of  the  large 
tub  reached  94°.  It  is  probable  that  the  combination  of  the  principles  would  be  less 
perfect,  and  therefore  the  wine,  on  this  account,  would  not  be  so  good  in  the  small 
vessel  as  in  the  laige  one ;  but  the  latter  would  have  an  advantage,  that  there  being 
less  heat  produced,  a  smaller  quantity  of  alcohol  and  aroma,  upon  whidi  the  excellence 
of  the  wine  chiefly  depends,,  would  be  lost  by  volatilization.  The  same  observations  ap- 
ply to  the  fermentation  of  beer  of  any  kind. 

8034.  The  fermenting  liquor  beeomee  epeeificaUy  lighter  ae  the  fermentation  proeeede,  a 
flict  which  is  ascertained  by  an  hydrometer,  and  this  is  called  by  brewere  the  attenua' 
tion ;  and  they  are  in  the  habit  of  taking  the  specific  gravity  of  the  fermenting  liquor 
frequently,  in  order  to  judge  accurately  of  the  degree  to  which  the  process  has  arrived, 
and  regulating  its  management  accordingly.  The  reason  is  this :  the  specific  gravity 
of  alcohol  is  much  less  than  that  of  water,  which  forms  the  principal  part  of  every  fer- 
menting fluid  ;  that  is,  a  certain  quantity  of  alcohol  will  weigh  less  than  the  same  bulk 
of  water ;  of  course,  a  quantity  of  alcohol  and  water  will  weigh  less  than  an  equal  quan- 
tity of  water  alone,  and  the  greater  proportion  of  alcohol  which  the  water  may  contain, 
the  lighter  the  fluid  will  be.  Now,  as  alcohol  is  constantly  generating  during  the  pro- 
cess of  fermentation,  it  is  easy  to  see  that  any  certain  measure  of  the  fermenting  liquor 
will  get  lighter  as  the  process  of  forming  alcohol  proceeds. 

3025.  7A«  opinion  we  have  stated,  that  eugar  or  saccharine  matter  ie  the  only  one  capable 
of  the  mnaua  fementationt  may  appear  to  be  contradicted  by  some  k$wwn  ^acts.    Raw  com^ 
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which  oonteinB  mach  sUrch  and  hot  rery  littl&  sagar,  18,  when  mixed  with  malted  corn, 
found  to  feiment,  and  aflbrd  as  much  alcohol  as  if  the  whole  was  malt.  Also,  alcohol 
may  he  abundantly  obtained  from  potatoes,  which  oontain  much  starch  and  scarcely 
any  sugar,  without  any  other  preparation  than  boiling  them  in  steam,  breaking  them 
into  a  fine  paste  with  water,  and  adding  a  httle  raw  wheaten  flour  and  yeast.  From 
these  and  similar  facts  it  might  appear  that  starch  may  at  once  be  converted  into  alco- 
hol by  fermentation,  as  well  as  sugar.  The  observations  by  Kircfaoff  threw  great  lighl 
on  this  subject.  He  found  that  neither  gluten  nor  starch,  when  kept  in  hot  water  sep- 
arately, became  sweet ;  but  when  a  mixture  of  these  two  substances  was  put  into  sim- 
ilar circumstances,  the  starch  was  converted  into  sugar.  Here  it  is  plain,  therefore, 
that  this  conversion  of  the  starch  was  in  consequence  of  some  agency  of  the  gluten. 
In  the  cases  above  alluded  to,  of  raw  com  and  potatoes,  there  is  some  gluten  present, 
by  the  action  of  which  the  starch  might  be  changed  into  sugar ;  and  a  very  small  quan- 
tity of  gluten  as  a  ferment  is  sufficient  to  produce  this  conversion  into  sugar.  The 
mode  by  which  raw  grain  is  converted  by  germination  into  malt,  which  is  a  sweet'sub- 
stanoe.  is  a  similar  process ;  and  the  production  of  sweet  wort  by  the  brewer  or  dia* 
tiller  from  raw  com  is  another  instance ;  so  is  the  sweet  taste  of  bread.  As  soon  as 
sugar  has  been  formed  from  the  starch  by  this  means,  it  passes  so  rapidly  into  the 
vinous  stage  that  the  state  of  sweetness  sometimes  escapes  notice. 

Thus  it  appears  that  not  only  do  vegetables  which  contain  actual  saccharine  matter 
produce  spirit,  but  those  also  which  contain  starch  can  be  made  to  undergo  the  vinous 
fermentation,  owing  to  the  starch  being  converted  into  sugar,  which  we  know  it  is  capa* 
ble  of  by  several  processes ;  and  that  this  newly-produc^  sugar  goes  at  once,  and  aa 
soon  as  formed,  through  the  Tinous  fermentation. 

3086.  The  nature  offcrntetUSf  uoe  o^erved,  was  yet  little  understood ;  but  it  would  ap- 
pear that  various  substances  are  capable  of  acting  as  ferments,  or  exciting  fermentation 
of  some  kind.  This  property  appears  to  be  possessed  in  the  highest  degree  by  vegeta- 
ble gluten  and  vegetable  albumen ;  but  caseous  matter,  fibrin,  and  gelatin,  carbonic 
acid,  dec.,  have  also  this  power  in  some  degree.  But  the  substance  which  is  usually 
employed  to  excite  the  vinous  fermentation  is  the  only  one  that  has  yet  been  studied 
with  much  attention,  and  it  is  much  more  rapid  in  its  action  than  any  other.  That  an 
acetous  ferment  exists  is  evident  from  the  acetous  fermentation  being  soon  excited  in  a 
cask  in  which  vinegar  has  been  made. 

ACETOUS  FERMENTATION,  BY  WHICH  VINEGAR  IS  PRODUCED. 

8037.  We  stated  that  if  liquids  which  had  passed  through  the  vinous  stage  of  fer- 
mentation were  exposed  to  the  air  for  some  time,  in  a  temperature  between  40°  and 
80°,  a  new  change  took  place,  by  which  the  alcohol  disappeared,  and  was  succeeded 
by  an  acid  taste  in  the  liquor.  During  this  change  a  slight  intestine  motion  is  per- 
ceived ;  the  liquid  rises  in  its  temperature  about  10°  or  16° ;  it  becomes  turbid,  and 
floating  shreds  appear,  which  subside  at  length  into  a  gelatinous-like  deposite.  After 
some  weeks  it  becomes  transparent,  and  is  found  to  be  converted  into  vinegar,  which 
consists  of  acetic  acid,  water,  and  some  impurities.  This  acid  has  been  generated  by 
this  new  fermentation ;  the  aksohol  produced  by  the  vinous  fermentation  has  been 
decomposed  into  its  elementary  principles,  and  a  new  arrangement  of  them  baa 
taken  place. 

3028.  Every  liquor  which  has  undergone  the  vinous*  fermentaium  it  oponlaneously  and 
neeeeearily  disposed  to  the  acetous.  Accordingly,  every  vinous  liquor  continually  tends  to 
become  vinegar,  and  is  actually  changed  into  it  sooner  or  later,  according  to  circum- 
stances, unless  this  change  be  prevented  by  some  cause  that  ip  an  obstacle  to  fermenta-^ 
tion  in  general. 

8039.  The  acetous,  like  the  vinous  fermentation^  requires  a  peculiar  ferment ;  andt  his  is 
supposed  not  to  be  very  different  from  the  vinous  ferment,  although  its  nature  is  very 
imperfectly  understood :  it  would  seem,  likewise,  to  be  some  modification  of  gluten.  The 
same  yeast  which  excites  the  vinous  fermentation  in  malt  wort  will  also  run  the  liquor 
into  the  acetous  stage,  if  not  prevented,  but  the  matter  which  subsides  in  the  making  of 
vinegar  is  the  most  active  in  exciting  the  acetous  fermentation.  A  cask  in  which  vinegar 
has  been  already  made  will  promote  it,  and  fermented  liquor  can  be  converted  in  vinegar 
sooner  in  that  than  in  another.  But  there  is  this  difference  between  the  vinous  and 
the  acetons  ferments,  that  yeast,  or  the  vinous  ferment,  is  capable  of  exciting  both  the 
vinous  and  the  acetous  fermentations ;  but  the  proper  acetous  ferment  can  only  excite 
the  latter  of  these. 

3030.  The  theory  of  the  acetous  fermentation  has  been  stated  asfoUows  :  during  the  pro- 
cess some  carbonic  acid  is  given  out,  which  is  supposed  to  be  generated  by  the  oxygen 
of  the  atmosphere  combining  with  some  of  the  carbon  of  the  alcohol  which  is  decom- 
posed ;  and  it  is  thought  that  vinegar,  or  the  acetic  acid,  is  formed  at  the  expense  of 
the  alcohol.  Alcohol  by  itself,  as  has  been  shown,  is  indestructible  when  pure ;  but 
when  diluted  with  water,  and  mixed  with  vegetable  matter,  such  as  gluten,  starehi 
sugar,  or  mucilage,  it  finds  among  these  a  ferment,  which  soon  converts  it  into  th« 
acetic  acid  by  a  new  arrangement  of  principles. 

4B 


&62  &EYERAGE8  USED  IN  THE  BKITIBH  IBLE8. 

3031.  From  these  etalemenU,  we  see  that  all  suhetanees  capable  of  the  thunu  fermeniation 
may  pose  into  the  acetous,  and  do  so  naturally ;  but  it  would  appear  that  some  also  acetify 
without  apparently  undergoing  the  vinous  fermentation,  and  this  occasions  some  obscu- 
rity in  the  theory. 

3032.  Dr.  Turner,  in  his  System  of  Chemistry,  has  made  a  distinction  thai  is  very  impor-^ 
tant.  The  acetous  fermentation,  and  the  mere  production  of  acetic  acid,  have  been 
generally  confounded  together  in  books,  whereas  it  is  well  known  that  although  acetic 
acid  is  always  the  result  of  the  peculiar  fermentation  that  bears  its  name,  yet  this  acid 
is  often  produced  by  the  decomjMsition  of  yegetable  substances,  without  any  fermenta- 
tion whatever.  Mucilaginous  substances,  in  particular,  even  when  excluded  from  air, 
gradually  become  sour.  Gum  water  sours  without  exhibiting  any  of  the  ordinary  signs 
of  fermentation.  Weak  ale,  and  beer,  and  wine,  acquire  acidity  frequently,  even  ia 
bottles  well  corked.  These,  and  many  similar  processes,  appear  to  be  eflbcted  by  a 
particular  change  of  affinities,  and  are  not  attended  by  that  visible  movement  in  the 
liquid,  with  absorption  of  oxygen,  disengagement  of  carbonic  acid,  and  the  other  phe- 
nomena which  accompany  the  acetous  fermentation ;  to  which  we  may  add,  that  acetic 
acid  is  produced  by  the  destructive  distillation  of  vegetable  matter  in  close  vessels.  The 
term  acetous  fermentation,  therefore,  instead  of  conveying  the  idea  of  taking  in  all  the 
cases  of  the  production  of  acetic  acid,  ought  to  be  limited  to  the  conversion  of  alcohol 
Into  this  acid.  That  this  change  does  really  take  place  is  inferred,  not  only  from  the 
disappearance  of  alcohol,  and  the  simultaneous  production  of  acetic  acid  during  fer- 
mentation, but  also  from  the  quantity  of  the  latter  being  precisely  proportional  to  that 
of  the  former. 

3033.  Of  the  thru  most  important  substances  concerned  in  fermentation,  sugar,  mucilage, 
and  gluten,  or  the  ferment,  it  would  appear  that  the  first  is  most  disposed  to  undergo  the 
Tinous  fermentation,  and  to  produce  alcohol ;  the  second  is  extremely  liable  to  change 
into  the  acetic  acid,  without  apparently  going  through  the  vinous  fermentation ;  and  the 
gluten,  if  it  does  not  act  upon  the  sugar  in  producing  the  vinous  fermentation,  is  most 
disposed,  like  animal  matter,  to  pass  at  once  into  the  putrid  state. 

3034.  It  would  appear,  also,  that  in  some  cases  the  acetous  fermentation  goes  on,  in 
a  small  degree,  along  with  the  vinous  fermentation,  and  of  course  produces  some  acetic 
acid  with  the  alcohol.  This  is  evident  in  the  distillation  of  malt  spirits,  where  an  acid 
is  found  to  be  left  behind,  which  can  have  no  other  origin  than  the  acetous  fermentation, 
there  being  no  natural  acid  in  the  malt.  A  part  of  this  acid  combines  or  unites  with 
the  spirit  during  fermentation  i  the  other  part  remains  behind,  mixed,  not  combined, 
and  such  part  as  is  more  volatile  rises  with  the  spirit  during  distillation. 

3035.  The  presence  of  akdhoL  retards  the  acetous  fermeniation :  hence  strong  winea» 
and  similar  strong  liquors,  acetify  with  great  difficulty,  and  bottled  strong  wines  do  not 
readily  become  sour.  But  when  at  last  strong  wines  do  acetify,  they  affi)rd  a  stronger 
vinegar  or  more  acetic  acid  than  weak  ones ;  however,  in  this  case,  the  acid  is  not 
entirely  supplied  from  the  alcohol,  for  the  mucilage  of  the  wine  contributes  its  share. 
Adding  sugar  during  the  souring  increases,  instep  of  diminishing,  the  quantity  of  acid. 

Sect.  IV. — ^alcohol. 

3036.  We  have  mentioned  that  alcohol  is  the  chief  product  of  fermentation,  and  that  it 
is  the  intoxicating  principle  in  all  fermented  liquors ;  but  it  is  pever  produced  in  a  free 
state  by  this  process.  It  is,  at  first,  always  mixed  with  water,  mucilage,  and  some  other 
of  the  constituent  principles  of  the  vegetable  matter  fermented,  and  from  which  it  has 
been  procured,  as  is  the  case  with  respect  to  wine,  ale,  or  beer. 

3037.  We  likewise  stated  that  pure  alcohol  is  exactly  the  same  from  whatever  vegetables  it 
has  been  produced  by  the  process  of  vinous  fermentation,  all  that  is  necessary  being  that 
they  should  contain  saccharine  matter.  For  this  purpose,  a  vast  variety  of  saccharine 
vegetable  substances  are  employed  in  different  parts  of  the  world,  each  country  making 
use  of  those  which  it  has  in  greatest  plenty,  in  order  to  produce  a  fermented  liquor. 
Thus,  in  the  south  of  Europe,  the  grape  is  chiefly  used ;  in  the  East  Indies,  the  juice  of 
the  palm  affi^rds  an  intoxicating  beverage  called  toddy ;  in  the  West  Indies,  the  sugar- 
cane supples  rum ;  with  us,  malted  corn  is  the  chief  material.  After  the  alcohol  has 
been  formed  by  fermentation,  another  process  is  necessary  to  separate  it  in  a  pure 
state  from  the  substances  with  which  it  is  combined  in  the  fermented  liquor ;  and  thia 
process  is  distiUationt  for  the  nature  of  which,  see  Book  YIII.,  Chap.  YIII.,  Section  3, 
**  Distillation." 

3038.  When  the  produce  of  fermentation  is  distilled,  the  spirit,  being  extremely  volatile, 
rises  in  vapour,  and  is  condensed  by  cold  into  a  liquid:  this,  however,  is  not  pure 
alcohol,  for  a  quantity  of  water  and  other  impurities  rise  with  it.  It  is  necessary,  there- 
fore, that  this  should  be  re-distilled,  and  so  through  other  operations  before  it  arrives 
at  that  state  in  which  it  is  called  rectified  spirit,  or  common  spirit  of  wine,  the  purest 
oondition  in  which  it  is  manufactured  on  a  large  scale.  By  another  distillation  it  be- 
oomes  rectified  spirit  of  wine.  But  this  still  contains  some  water,  which  must  be  separated 
in  order  to  obtain  pure  alcohol,  which,  however)  is  never  employed  in  beverage ;  it  ia 
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only  required  by  chemists  for  phannaceatical  compoimds,  or  for  experiments  and  other 
nice  purposes. 

3039.  The  method  which  chemists  usually  employ  to  get  rid  of  the  water  to  procure  alcohol 
is  to  mix  the  rectified  spirits  with  a  quantity  of  carbonate  of  potash  heated  to  redness 
to  expel  all  its  moisture.  This  salt  has  a  strong  attraction  for  water,  and  the  greatest 
part  of  it  is  insoluble  in  alcohol.  It,  accordingly,  combines  with  the  water  of  the  spirit ; 
and  the  solution  thus  formed  sinks  to  the  bottom  of  the  vessel,  and  the  alcohol  itself, 
which  is  lighter,  swims  over  it,  and  may  easily  be  decanted  off;  or,  what  is  perhaps 
better,  the  solution  of  potash  may  be  drawn  off  from  below  it  by  means  of  a  stop-cock 
placed  at  the  bottom  of  the  vessel.  The  alcohol  thus  obtained  contains  a  little  pure 
potash  dissolved,  which  may  be  separated  by  distilling  it  in  a  water-bath  with  a  very 
gentle  heat.  What  now  comes  over  is  alcohol  very  nearly  pure.  Instead  of  carbonate 
of  potash,  substances  having  a  strong  attraction  for  water  may  be  employed  to  purify 
alcohol ;  for  instance,  muriate  of  lime.  The  specific  gravity,  as  usually  obtained,  is 
0-800 ;  but  by  great  care,  alcohol  has  been  obtained  so  low  as  0-796,  jit  the  tempera- 
ture of  60°,  that  of  the  least  specific  gravity  being  always  the  purest,  as  having  the 
smallest  qusftitity  of  water ;  equal  quantities  of  water  and  alcohol  constituting  what  is 
called  proof  spirit,  the  specific  gravity  of  which  is  0-917. 

3040^.  The  properties  of  pure  alcohol  are  the  following :  It  is  perfectly  colourless  and 
limpid.  It  has  a  burning  taste,  and  peculiar,  rather  agreeable  odour.  It  is  highly  vola- 
tile, and  it  boils,  or  is  converted  into  vapour,  at  176° ;  consequently,  it  is  easily  separa- 
ted from  water  by  distillation,  as  the  latter  does  not  rise  into  vapour  till  heated  to  212°. 
Like  all  volatile  liquids,  it  produces  a  considerable  degree  of  cold  when  any  body  is 
wetted  with  it,  on  account  of  its  rapid  evaporation :  if  the  finger  be  dipped  in  it,  on 
drying,  the  cold  will  be  felt.  It  has  been  found  impossible,  hitherto,  to  freeze  it  with 
the  greatest  degree  of  cold  that  can  be  produced  :  it  has  been  tried  by  a  cold  91°  below 
the  freezing  point  without  rendering  it  solid ;  hence  it  is  employed  for  constructing 
thermometers. 

It  is  highly  inflammable,  burning  with  a  lambent,  yellowish-blue  flame ;  the  colour 
Tarying  with  the  degree  of  strength,  the  bluish  tint  prevailing  when  its  strength  is 
greatest,  and  the  yellowish  as  it  is  weaker.  Its  combustion  is  attended  by  no  smoke, 
the  only  products  being  water  and  carbonic  acid.  When  burning,  it  gives  an  intense 
heat,  though  the  flame  is  so  faint  as  scarcely  to  be  distinguished  in  daylight.  It  unites 
with  water  in  every  proportion ;  and  the  union  is  attended  with  a  slight  diminution  of 
bulk  and  consequent  increase  of  temperature. 

It  acts  as  a  powerful  solvent  on  many  of  the  substances  belonging  to  the  vegetable 
kingdom ;  hence  it  is  extensively  useful  in  preparing  liqueurs  for  the  table,  and  in  many 
processes  in  the  arts.  The  principal  substances  which  it  dissolves  are  resin,  sugar, 
manna,  camphor,  balsams,  essential  oils,  the  vegetable  alkalies,  tannin,  and  extractive 
matter.  It  also  dissolves  the  deliquescent  salts ;  but  generally  those  insoluble  in  water 
are  so  in  alcohol. 

Most  of  the  acids  unite  with  alcohol  by  the  assistance  of  heat,  and  form  the  substan- 
ces called  ethers.  Albumen  and  muscular  fibre  are  not  dissolved  by  alcohol ;  on  the 
contrary,  they  are  coagulated,  hardened,  and  contracted  by  it ;  and  milk  is  speedily 
curdled  by  it.    It  likewise  dissolves  soap,  wax,  and  spermaceti. 

8041.  When  analyzed,  alcohol  is  found,  in  100  parts,  to  consist  of  hydrogen,  13-64 ;  car- 
bon, 6818;  oxygen,  1818. 


CHAPTER  III. 
B  B  B  W I  ir  o. 

Sect.  I. — ^introduction. 

3042.  Brewing,  or  the  art  of  preparing  malt  liquors,  was  formerly  considered  as  a  more 
important  part  of  domestic  economy  than  it  is  in  the  present  day,  when  the  great  in- 
crease of  public  establishments  for  this  purpose  has  considerably  diminished  the  neces- 
sity for  private  brewing.  This,  however,  is  chiefly  confined  to  towns  ;  in  the  country, 
many  private  families  still  brew  their  own  beer,  and  there  are  many  good  reasons  why 
this  custom  should  still  be  adhered  to. 

3043.  In  treating  on  this  subject,  it  might  be  perhaps  expected  that  certain  practical 
rules,  founded  on  the  best  experience,  should  at  once  be  laid  down,  exhibiting  the  per- 
fection of  the  art.  But,  unfortunately,  this  is  not  possible.  Not  only  are  the  best  re- 
ceipts for  practice  kept  secret  by  professed  brewers,  but  it  does  not  appear  that  these 
are  agreed  among  themselves  respecting  many  important  points.  We  are  correctly  in- 
formed by  a  writer  in  the  "  Library  of  Useful  Knowledge," 

Thmt  the  imctic«l  tnitrootion  for  brewing  ale  «nd  beer,  m  giTen  by  different  "  penone,  are  br  bo  meeae 
uniform.  Tne  caoee  ie  obrioae.  The  mode  of  manafacture,  and,  conieqaently,  the  qualitj,  diCrar  in  everr 
age  and  country ;  and,  even  in  the  eame  nation,  the  ale  of  one  dietriet  has  little  reeemblance  to  that  of  antither.* 
'*He  who  haa  leen  only  one  of  the  modea  of  brewtcf  can  have  no  concencioa  of  their  number  and  Taiietv* 
Ooa  shall  maah  thne  or  four  timei,  while  anoUier  ahall  do  lo  but  once.    A  looood  shall  pitch  his  tun  at  atf> 
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wImb  otiMn  do  M  ftt  4flO ;  tlie  fonDer  €^0umng  in  twutf-tan  hoan.  nd  ttm  kttar  wsitiof  tbiM  or  jbtfr 
weekB  for  the  finishing  of  the  femiaiitation.  One  cluai  of  brewen  attend  chiefly  to  the  attennatioa,  mre  minnti 
in  the  heau  of  their  fermentation,  weighing  the  reaat  with  the  utmoit  care  (  while  there  are  aaay  gentlemen 
(at  tbe  lame  time  priding  themaelree  on  the  goodneoB  of  their  ale)  who  tarn  the  worte  into  the  bariele  bofliaf 


hot,  bong  Aem  ap,  and  stow  them  for  a  year  in  their  cellar*,  without  any  veart  at  all.  Each  of  theae 
of  brewing  nay  be  egnndftred  aa  producing  a  different  epedea  of  ale ;  ana  each  apecieo  baa  ita  vaiiatiea  de- 
pendtog  on  natural  or  aooideatal  cnrcomstanoes,  inch  as  tae  water  or  the  ekili  of  the  brewer,  which  add  to  ata 
preserratiTe  qnalitiee,  and  give  oexCaiu  adventitioue  flavoara." 

3044.  It  u  necuMory,  therefore^  for  every  one  who  ynshe*  reoUy  to  understand  the  art  of 
hreufing  to  study  Us  principles^  and  Dot  be  contented  with  the  mere  routine  practice  of 
any  one  person  or  place. 

3045.  With  this  view  we  have  divided  this  treatise  into  two  parts :  in  the  first  vart  we 
shall  describe  the  principles  and  operations  of  brewing,  incluaing  a  view  of  the  chemical 
theory,  as  well  as  the  general  practice  of  the  art,  which  we  have  kept  together,  so  that 
one  shall  throw  light  upon  the  other :  this  we  considered  essential  for  those  who  are 
desirous  of  studying  the  subject  scientifically.  In  the  second,  called  **  practical  direo* 
lions,**  we  shall  describe  tbe  practice  only  with  all  the  minute  particulars  necessary  to 
be  observed.  This  separation  we  found  necessary,  since  many  persons  may  desire  to 
see  all  the  principal  points  to  be  attended  to  in  practice,  without  going  much  into  the 
theory ;  and  had  the  whole  been  blended  together,  it  would  have  been  almost  impossible 
to  have  distinguished  the  simple  practical  processes  alone  amid  so  much  theoretical  ex- 
planation ;  the  theory  would  also  thus  have  been  encumbered  with  numerous  fatiguing 
practical  details.  This  arrangement  has,  indeed,  rendered  some  repetition  unavoidable ; 
but  we  trust  it  will  be  found  advantageous,  although,  without  this  explanation,  it  might 
have  been  thought  unnecessaiy. 

If  the  reader  has  perused  with  attention  the  article  "  On  Fermentation/*  it  will  assist 
him  much  in  comprehending  what  we  shall  say  on  this  subject. 

3046.  Brewing  has  been  often  practised  successfully  by  persons  who  possessed  no  scicnHfic 
knowledge^  and  excellent  beer  and  ale  have  been  made  in  various  parts  of  the  country 
by  our  ancient  dames,  to  whom  the  name  of  science  was  scarcely  known.  It  might 
therefore  be  doubted  whether  there  is  any  advantage  to  be  expected  by  considering  the 
subject  in  a  scientific  manner.  The  reply  to  this  is  easy.  No  theoretical  knowledge 
can  wholly  supply  the  place  of  that  which  is  the  result  of  experience ;  but  it  may  mate- 
rially assist  it,  and  more  particularly  with  those  who  have  had  but  little  practice,  to 
whom  a  work  such  as  the  present  is  chiefly  addressed.  An  acquaintance  with  the  the- 
ory of  any  process  prepares  the  operator  for  bis  various  operations,  that  may  be  regard- 
ed in  the  light  of  so  many  experiments,  which,  by  this,  he  will  understand  and  pursue 
with  more  certainty  and  intelligence.  He  is  likewise  by  these  means  enabled  to  avoid 
many  errors  to  which  those  unacquainted  with  principles  are  liable,  and  likewise  the 
waste  which  they  frequently  occasion ;  an  acquaintance  with  the  scientific  principles  of 
an  art  renders  the  practice  of  more  easy  acquirement ;  and  it  is  deserving  of  attention 
that  the  experience  gained  in  this  manner  can  be  transmitted  to  others  with  greater  fa- 
cility. By  connecting  practice  with  theory,  tbe  latter  being  the  knowledge  of  causes, 
an  art  is  elevated,  and  may  be  rendered  highly  amusing,  instead  of  its  being,  as  it  other- 
wise would,  mere  drudgery. 

3047.  Fifty  years  ago,  brewing,  both  public  and  private,  was  in  a  very  rude  state. 
The  first  attempt  to  reduce  it  to  scientific  principles  was  made  by  a  skilful  brewer,  Mr. 
John  Richardson,  to  whom  the  art  is  much  indebted,  and  to  whose  example  we  owe  ths 
present  race  of  scientific  brewers ;  but  the  modern  discoveries  in  chemistry  have  like- 
wise of  late  been  successfully  applied  to  the  improvement  of  this  art,  which  really  in- 
volves some  of  the  most  curious  and  interesting  phenomena  in  nature,  and  which  has 
been  considered  to  deserve  the  attention  of  some  of  our  greatest  philosophers. 

3048.  Jt  has  been  supposed  that  brewing  on  a  large  scale  is  necessary  to  produce  good  matt 
liquor.  This,  however,  appears  to  be  an  error ;  and  though  there  are  some  difliculties 
in  private  brewing  which  are  experienced  in  a  less  degree  by  manufacturers,  yet  there 
are  some  advantages  in  the  former.  Mr.  Donovan  observes  that  less  heat  is  excited 
during  the  fermentation  of  small  than  of  large  quantities ;  and  there  is  less  danger  of 
over  attenuation,  which  renders  tbe  liquor  liable  to  pass  into  acidity.  When  some  of 
the  fermentable  matter  is  left  unexhausted,  it  undergoes  a  slow  and  long-continued  fer- 
mentation in  the  bottle,  during  which  it  mellows  and  becomes  highly  vinous.  The  great 
brewers,  accordingly,  have,  in  consequence,  often  fermented  in  small  quantities ;  and 
Mr.  Donovan,  as  well  as  other  chemists  who  have  paid  attention  to  the  subject,  farther 
states  that,  from  his  own  experience,  malt  liquors  are  best  made  in  this  manner  in 
point  of  briskness,  soundness,  and  body. 

3049.  The  economy  or  saving  in  domestic  brewing  is,  perhaps,  not  considerable ;  though, 
from  calculations  which  have  been  published,  the  cost  of  beer  should  not  be  so  great  as 
when  purchased  from  the  brewer.  But  we  are  not  to  suppose  from  this  difference  in 
price  that  the  brewer's  profits  are  exorbitant ;  for  he  must  have  to  pay  for  extensive 
premises,  a  very  numerous  establishment,  and  very  costly  apparatus ;  and  out  of  this, 
too,  the  publican  must  have  his  profit.  But  economy  is  not  the  only  advantage  in  do- 
inestic  brewing.    Good  malt  and  hops  are  the  only  materials  that  we  can  depend  upon* 
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in  generali  for  making  soand  whoiesome  beer ;  and  it  is  by  domestic  brewing  alone  that 
the  genuineness  of  beer  can  be  secured.  There  are  many  public  brewers,  no  doubt,  who 
use  only  the  legal  ingredients,  malt  and  hops,  in  brewing ;  but  it  would  appear  that,  be* 
fore  the  beer  or  ale  arrive  at  the  consumer  (unless  common  report  in  this  instance  de- 
serves no  credit),  either  improper  substitutes  are  used  in  part  for  these  materials,  or 
some  of  the  dealers  adulterate  these  beverages ;  and  it  is  well  known  that  many  of  ih^ 
articles  employed  for  this  purpose  are  of  an  extremely  deleterious  nature.  Nothing  is 
more  usual  than  for  persons  to  express  their  preference  of  home-brewed  beer,  which  would 
not  be  the  case  were  it  not  really  of  a  superior  quality.  Home-brewed  beer  is,  in  fact, 
if  properly  made,  exceUent  in  every  respect.  It  spontaneously  becomes  transparent, 
and  requires  no  addition  for  fining :  it  is  also  particularly  calculated  for  bottling. 

9050.  It  has  been  eUUed,  very  erroneously,  thai  cottagers  and  others  could  buy  beer  at  a 
lower  price  than  they  could  make  it  at,  since  large  quantities  are  made  cheaper  than 
amall.  Here  the  brewers'  and  the  publicans'  profits  have  been  forgotten ;  the  labourer 
saves  all  these,  and,  besides,  the  women  can  do  this  work. 

Before  we  proceed  to  lay  before  our  readers  the  principles  of  the  art  of  brewing,  it 
may  be  useful  to  give  a  sketch  of  the  general  process. 

3051.  Outline  ^  the  general  Process  of  Brewing, — ^The  term  brewing  is  confined  to  the 
art  of  preparing  from  grain  the  fermented  beverages  called  maU  liqwrrs,  such  as  aU,por' 
ter,  and  beer.  Grain,  of  itself  containing  too  little  saccharine  matter  to  produce  the  vi- 
nous fermentation,  is  made  to  go  through  a  process  by  which  the  quantity  of  its  sugar 
is  much  increased,  and  by  which  it  is  converted  into  malt,  the  substance  from  which  the 
term  malt  liquor  is  derived.  An  infusion  of  malt  is  then  made  with  water,  at  about 
170° ;  this  is  termed  mashing,  and  the  extract  so  produced  is  called  wort.  This  wort, 
containing  much  saccharine  matter  in  solution,  might  now  be  fermented ;  but  the  prod- 
uce  of  such  fermentation,  though  it  would  contain  spirit,  and  be  a  kind  of  ale,  would 
very  soon  turn  sour,  on  account  of  the  great  quantity  of  mucilage  and  starch  in  the  li« 
quor,  which  would  pass  rapidly  into  the  acetous  fermentation.  To  precipitate  these 
substances,  and  thus  destroy  one  of  the  chief  causes  of  the  ii^urious  change  which 
wo)ild  otherwise  take  place,  as  well  as  to  communicate  a  more  agreeable  flavour  and 
taste,  hops  are  boiled  with  the  wort ;  the  hops  contain  some  tannin,  an  astringent  prin- 
ciple, which,  combining  witli  the  mucilage,  causes  it  to  coagulate  and  separate,  thus 
enabling  the  beer  to  be  longer  kept ;  and  they  possess,  likewise,  an  aromatic  flavour, 
which  they  conmiunicate  to  the  liquor,  and  cover  its  sweetness.  The  wort,  after  hav- 
ing been  impregnated  with  the  hops,  is  now  thrown  into  large  shallow  vessels,  called 
coolers,  where  it  is  cooled  to  about  50°  as  quickly  as  possible,  before  it  has  time  to  get 
sour ;  it  is  then  submitted  to  the  process  of  fermentation,  after  having  been  mixed  with 
some  yeast,  which,  by  the  vinous  fermentation,  produces  alcohol  or  spirit  in  suflicient 
quantity  to  give  the  required  strength  to  the  liquor ;  at  the  same  time,  a  portion  of  uti- 
decomposed  saccharine  matter,  ami  of  the  mucilage,  still  remain,  and  assist  in  giving 
the  peculiar  taste  which  is  essential  to  constitute  good  malt  liquor.  But  if  the  liquor 
was  allowed  to  remain  in  the  fermenting  vat  until  the  fermentation  was  quite  finished, 
there  would  be  great  danger  of  its  passing  immediately  into  the  acetous  stage ;  there- 
fore, as  soon  as  it  has  fermented  sufficiently,  the  new-made  beer  is  transferred  into  bar- 
rels or  casks  with  bung  holes,  in  which  the  fermentation  is  finished  in  a  slower  manner. 
During  this  slow  fermentation,  which  is  technically  termed  cleansing^  the  remainder  of 
the  yeast  works  out  through  the  bung  holes,  and  some  coagulated  lees  settle  to  the  bot- 
tom, leaving  the  beer  clear.  If  it  be  not  then  quite  transparent,  it  is  rendered  so  by  th9 
operation  of  fining;  and  sometimes  it  is  racked  off  into  other  casks,  or  bottled. 

9058.  This  sketch  of  brewing  will  prepare  the  reader  for  undentanding  the  enlarged 
descriptions  of  the  several  processes  which  follow. 

SxcT.  11. — umRiALu  roB  Bsawxiro. 
SuBSBCT.  1. — MaU, 

3053.  Although  in  domestic  brewing  It  might  be  thought  sufficient  to  point  out  the 
(pialities  of  the  various  kinds  of  malt  as  made  by  the  maltster,  since  the  preparation  of 
it  from  barley  is  seldom  attempted  by  private  individuals  on  a  small  scale,  yet,  in  ac- 
cordance with  the  pUn  we  have  proposed  to  follow  through  this  work,  of  teaching  the 
principles  as  well  as  the  practice  of  the  various  domestic  arts,  we  feel  it  necessary  to 
give  a  short  account  of  the  manner  of  preparing  the  malt,  or,  as  it  is  called,  malting.    « 

3054.  TA«  important  part  which  saccharine  matter  acts  in  the  vinous  fermentation,  and, 
consequently,  in  producmg  the  spirituous  part  of  beer,  has  been  already  explained  under 
the  article  *'  Fermentation." 

3056.  Sugar  of  some  kind  occurs  very  generally  in  vegetables,  though  not  alwa^  in  suf- 
ficient quantity  to  be  recognised  by  the  taste ;  and  a  small  quantity  is  even  disoovered 
by  the  chemist  in  the  farinaceous  seeds,  or  corn.  But,  as  we  have  shown,  starch,  calle4 
also /fcuZo,  is  another  very  important  principle,  existing  ready  formed  in  vegetables.  It 
is  found  in  very  large  quantity  in  the  fhrina  or  flour  of  various  kinds  of  grain,  particur 
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larly  wheal,  and  in  certain  roots,  as  potatoes,  arrow-root,  &e.  II  ia  a  carious  and  in 
teresting  Tact  that  starch  is  olten  oonverled  into  sugar  by  nature,  and  that  this  natural 
process  can  be  imitated  b;  art.  We  shall  presently  see  that  this  clisnge  is  effected  du- 
ring the  time  that  tbe  grains  or  com  begin  to  germinate  or  grow.  The  sugar  of  starch 
is,  however,  not  so  sweet  as  that  of  cane  sugar,  thoogh  equally  capable  of  aflbrdiag  al- 
cohol by  rermentation. 

90S6,  Wt  may  percent,  from  thete  factt,  tlut  twcetntti  abme  is  iu>t  tke  mlf  tat  of  a 
tuiilanee  heing  jti  for  fermeiUatioK ;  one  that  ia  not  aweet,  but  which  contains  Starch,  can 
likewise  be  ^nnented.  This  discovery,  which  was  made  not  many  yeara  since,  has 
thrown  great  light  upon  some  circumstances  in  brewing  that  otherwise  would  prove  ex- 
tremely puzzling,  particularly  that  of  the  ready  fermentation  of  unmalted  barley.  ThB 
fact  is,  that  raw  barley  does  contain  a  portion  of  saccharine  matter,  as  is  evident  from 
its  analysis ;  the  use  ofmalting  is  only  to  increase  this  qoantity  by  a  conversion  of  Ita 
starch  into  sugar,  which  actually  takes  place,  as  also  during  the  process  of  brewing  pre- 
vious to  the  vinous  fermentation. 

3057.  Barley  it  tke  grain  almott  viaay  employed  in  Britain  for  the  pnrpose  of  the  malt- 
ster, being  superior  to  any  other  corn  we  possess ;  but  every  kind  of  grain,  with  scarte- 
ly  any  exception,  might  be  used  upon  occasion  liy  the  brewer. 

3058.  Till  prcparalion  of  fNO^  it  chiefly  to  proeurt  a  cheap  tort  of  ttLgvr  ;  but  the  OlbeT 
principles  in  the  barley  also  assist  in  giving  their  peculiar  qualities  to  Ibe  beverages 
called  mait  liquort.  The  mode  of  increasing  (be  saccharine  matter  in  barley  is  by  ta- 
king advantage  of  tbe  process  which  nature  always  performs  when  seeds  begin  to  ger- 
minate or  grow ;  but,  to  render  this  iatetligible,  we  mnst  describe  the  nature  of  germi- 
nation itself. 

S0S9.  Sctdt,  aken  planted  in  Ike  ground,  leili  not  geminate  except  there  be  nuidurt  and 
B  certain  de^ee  of  temperature,  which  must  always  be  above  the  freeiing  point  and  be- 
low 100°  i  hkewise,  they  must  not  be  entirely  excluded  from  air.    The  seeds  of  vege^ 
tables  consist  of  two  essential  parts:  the  jremw,  that  part  endowed  with  the  principle  of 
vitality,  and  the  rudiment  of  the  future  plant ;  and  of  the  coiyledom,  or  iced  lobei.  which 
contain  the  matter  designed  to  servo  for  the  nutrition  of  the  embryo,  or  young  plant,  in 
the  commencement  of  its  srowth,  and  before  it  is  able  to  extract  nourishment  from  the 
soil ;  the  whole  is  included  under  a  skin,  called  the  cutidi.     In  the  germe  two  distinct 
parts  are  discoverjible :  the  radicle,  or  little  roots,  which,  in  germination,  descend  into 
the  earth  ;  and  the  plumala,  which  rises  upward,  and  forms  the  stem  and  young  leaves. 
When  seeds  are  planted,  or  placed  in  circumstances  favourable  for  their  germination, 
Fig.  M*.      they  absorb  moisture  and  swell,  the  membranes  which  cover  them  burst, 
the  radicle  shoots  downward,  and,  at  the  same  time,  we  perceive  it  send- 
ing out  minute  vessels  into  the  farinaceous  part  of  the  seed,  for  the  pur- 
i    pose  of  extracting  nutriment  to  supply  the  plumula,  or  young  bud,  when  it 
\  begins  to  grow.    Tfaia  commencement  of  germination  may  be  easily  ex- 
^1  amined  by  pulling  up  seeds  that  have  been  lately  planted,  and  a  little  be- 
n  Tore  the  leaves  appear  above  ground ;  and  they  should  be  looked  at  in 
■j  various  stages  of  their  growth.    To  see  the  minute  vessels  mentioned, 
/  which  the  radicle  sends  into  the  seed  lobes,  a  large  seed,  as  a  bean,  should 
be  chosen  ;  and  the  annexed  cut  will  exhibit  the  appearance  of  it.     a  b  c, 
'   Jig.  M6,  is  the  external  membrane,  or  cuticle ;  d  is  the  radicle ;  e,  the 
plumula  :  the  substance  within  the  cuticle  contaius  the  nutriment  of  tbe 
embryo  plant,  which  is  seen  sending  into  it  ramifying  vessels. 

3060.  A  remarkable  change  al  thit  period  of  growth  takee  place  in  JAc  tvlatance  vhicK 
tompoeet  the  nun  of  farinaceoat  mallir  in  the  lecd.  Though  originally  almost  insipid,  it 
becomes  sweet ;  in  fact,  a  large  portion  of  the  starch  in  the  farina  has  been  converted 
into  saccharine  matter,  evidently  for  the  nutriment  of  the  young  roots  which  have  shot 
out ;  when  these  have  acquired  size  and  strength  enough  to  find  their  way  into  the  soil, 
so  as  to  extract  their  food  from  the  earth,  and  the  young  plumula  appears  above  groaod, 
this  first  supply  from  the  farina  ia  exhaasted,  and  then  nothing  of  the  seed  remains  but 
the  skin. 

3061.  It  u  thii  very  curiatu  tislurat  proeet;  thii  eomertion  of  the  starch/  matter  of  Ibt 
seed  of  the  barley  into  itgar  by  the  means  of  germination,  that  is  brought  on  artificially 
in  the  art  of  malting,  on  which  chielly  depends  the  preparing  of  fermented  liquors  from 
farinaceous  grains. 

Malting  is,  then,  a  method  of  causing  barley  to  germinate  when  moistened  and  laid 
in  a  heap  above  ground,  by  which  a  great  quantity  of  saccharine  matter  is  produced  ; 
and  allcr  this,  and  before  the  young  plant  has  begun  to  redoce  the  saccharine  matter 
by  finding  upon  it,  the  procesa  of  nature  is  stopped  through  the  application  of  a  suSicieat 
degree  ofheat. 

3003.  The  faUoaing  is  the  process  of  malting  barley:  Malting  consists  of  four  distinct 
operalions,  which  follow  each  other  in  succession,  steeping,  couching,  flooring,  and  iWii- 
drying.  Barley  Intended  for  malt  should  be  of  the  kind  that  is  largest,  heaviest,  and 
thmnest  skinned.    It  should  be  perfectly  aouod,  but  need  not  be  of  the  fullest  kiud.    A 
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fihoald  be  all,  if  possible,  of  one  growth,  aod  not  mixed,  as  grain  of  different  kinds  will 
not  malt  so  equally  together  as  if  the  whole  was  of  the  same  sort.  It  is  better  also  not 
to  be  quite  new*  but  to  have  been  in  store  for  some  time. 

9063.  Steeping. — ^The  whole  of  the  barley  intended  to  be  malted  is  put  into  a  cistern 
lined  with  stone  or  slate,  and  water  is  poured  upon  it  as  many  inches  above  the  grain 
as  it  is  expected  to  swell.  The  grain  now  imbibes  moisture,  and  increases  in  bulk.  A 
small  quantity  of  carbonic  acid  is  evolved,  but  does  not  rise  in  bubbles,  as  it  is  absorbed 
by  the  water,  and  may  be  discovered  from  the  latter  becoming  milky  if  a  little  of  it  be 
mixed  with  lime-water.  The  steep  water  gradually  acquires  a  yellow  colour,  and  the 
peculiar  smell  and  taste  of  water  in  which  straw  has  been  steeped ;  the  barley  at  the 
same  time  becomes  whiter,  clearly  showing  that  the  water  has  absorbed  a  portion  of 
the  colouring  matter  that  existed  in  the  husK  of  the  grain.  Dr.  Thomson  observes  that 
this  yellowish  colouring  matter,  when  procured  dry,  by  evaporating  the  water,  has  a 
disagreeable  bitter  taste,  and  contains  a  little  nitrate  of  soda.  This  water  is  sometimes 
removed  and  replaced  by  fresh  water. 

After  remaining  in  steep  from  forty  to  fifty-five  hours,  it  is  judged  by  the  maltster  to 
be  sufficiently  softened  when  the  two  ends  of  the  grain  can  be  easily  squeezed  together 
between  the  finger  and  the  thumb.  The  water  is  then  drained  ofl!*,  and  the  barley  is  re- 
moved to  the  malt  floor  to  be  couched.  The  increase  of  weight  by  steeping  is  consider- 
able, but  under  twenty  per  cent. ;  when  greater,  the  acrospire  will  have  grown  too  much, 
and  there  will  be  a  loss  of  saccharine  matter. 

3064.  Couching.r— It  is  now  distributed  on  the  floor  in  regular,  rectangular  heaps, 
about  thirty  inches  deep,  sometimes  enclosed  by  boards,  called  couch  franuM^  and  in  this 
situation  it  is  allowed  to  remain  for  about  twenty-six  hours.  If,  some  hours  afterward, 
we  plunge  a  thermometer  among  the  grain,  no  increase  of  heat  will  be  perceived ;  but 
at  last  the  thermometer  begins  to  rise,  and  the  temperature  of  the  grain  will  be  observed 
to  continue  increasing  until  it  is,  on  an  average,  about  10^  above  that  of  the  atmosphere, 
which  usually  happens  in  about  ninety-six  hours ;  this  increase  of  heat  will  be  perceived 
by  thrusting  the  hand  into  the  heap.  It  now  exhales  an  agreeable  and  peculiar  odour, 
somewhat  like  that  of  apples. 

The  grain,  which  had  become  dry  on  the  surface,  now  begins  again  to  exhibit  the  ap- 
pearance of  moisture,  called  by  the  maltsters  tweating,  which  is  the  first  sign  of  germi- 
nation. But  it  is  requisite  that  this  does  not  proceed  too  rapidly,  which  it  would  do  were 
the  heat  allowed  to  increase  still  farther ;  and  if  the  heaps  were  sufiTered  to  remain  as 
at  first,  the  heat  would  be  greater  in  the  centre  than  at  the  edges,  which  would  cause 
the  germination  to  proceed  unequally.  To  prevent  this,  the  maltster  turns  over  the  heaps 
with  wooden  shovels,  and  spreads  it  out  in  thinner  heaps.  The  turning  is  repeated  twice 
a  day,  and  each  time  the  heaps  are  made  thinner  and  thinner,  until  at  last  they  are  re« 
duced  to  three  or  four  inches.  The  temperature  which  the  maltsters  wish  to  preserve 
is  from  56°  to  62°,  according  to  the  kind  of  malt  they  wish  to  make  ;  but  if  not  checked 
it  would  rise  to  70^  or  80°,  and  would  at  length  actually  char  the  grain. 

But  it  is  from  the  growth  of  the  rootlets  and  plumula  that  the  maltster  ascertains  when 
the  germinating  process  has  advanced  as  far  as  it  is  prudent  to  allow  it.  If  we  examine 
the  grain  soon  after  the  commencement  of  the  sweating,  we  shall  perceive  the  roots  b&« 
ginning  to  make  their  appearance,  at  first  as  a  white  prominence,  which,  as  it  advances, 
divides  into  two  or  three,  or  more.  These  rootlets  sometimes  increase  in  length  with 
great  rapidity,  even  an  inch  or  two  in  one  night,  except  their  growth  be  checked.  About 
a  day  after  the  sprouting  of  the  roots,  the  other  part  of  the  germe,  the  plumula,  or  em- 
bryo stalk,  which  is  to  produce  the  future  stem  and  leaves,  b^ns  to  shoot :  this  is  call- 
ed the  acrospire.  It  rises  from  the  same  extremity  of  the  stem  with  the  root,  and,  advan- 
cing within  the  husk  or  skin,  would  at  last  (if  the  process  were  suffered  to  continue  long 
enough)  issue  from  the  other  extremity  in  the  form  of  a  green  leaf;  but,  for  the  reason 
already  mentioned,  the  malting  is  stopped  before  this  takes  place. 

As  the  acrospire  shoots  along  the  grain  to  arrive  at  the  opposite  end,  the  kernel  or 
mealy  part  of  the  corn  undergoes  a  remarkable  change.  Tlie  glutinous  and  mucilaginous 
matter  in  a  great  measure  disappears ;  the  taste  hBH  become  sweet,  the  colour  white, 
and  the  texture  is  so  loose  that  it  easily  bruises  or  crumbles  to  powder  between  the  fin- 
gers, and  this  change  is  considered  to  be  sufficient  when  the  acrospire  has  come  nearly 
to  the  end  of  the. seed,  and  is  just  ready  to  burst  out. 

The  object  of  the  maltster  is  now  accomplished ;  the  farinaceous  matter  has  become 
more  soluble  in  water,  much  saccharine  substance  has  been  produced,  which  very  read- 
ily undergoes  the  vinous  fermentation.  Before  the  acrospire  has  reached  the  end  of  the 
grain  it  is  considered  that  a  part  of  the  fecula  of  the  grain  remains  unconverted,  hard, 
and  insoluble ;  and  if  the  acrospire  be  suffered  to  grow  to  a  great  length,  then  a  portion 
of  saccharine  matter  has  been  lost  by  the  germination,  having  been  employed  as  the 
food  of  the  young  plant.  It  may  be  observed  that  in  the  smaller  kinds  of  barley,  and  in 
here  or  bigg,  it  is  considered  that  the  acrospire  should  not  be  allowed  to  grow  above 
three  quarters  or  four  fifths  of  the  length  of  the  grain,  as  more  than  that  will  diminish 
the  sacchaiine  matter.    Witn  respect  to  the  actual  nature  of  the  change  which  taket 
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I>!ace,  there  is  still  some  obsearity  io  the  sabject,  and  the  best  ehemists  are  in  doubt 
specting  it ;  it  does  not  appear  to  be  understood  whether  all  the  actual  sugar  is  formed 
in  malting,  or  whether  mucb  of  the  starch  has  only  undergone  such  a  change  as  disposes 
it  to  be  easily  converted  into  sugar  by  the  hot  water  during  the  next  brewing  process, 
the  mashing.  The  difference  is  rery  interesting  in  a  speculative  point  of  view,  bat  less 
so  in  practice ;  for,  however  the  case  may  be,  we  are  certain  that  such  a  change  is 
brought  about  by  the  process  of  malting ;  that  barley  which  has  been  malted  furnishes 
a  decoction  called  sweet  wort,  much  more  capable  of  undergoing  the  vinous  fermenta- 
tion than  one  made  from  raw  barley  alone. 

The  time  required  for  the  grain  to  continue  on  the  malt  floor  must  rwj  with  circum- 
stances ;  the  higher  the  temperature  the  sooner  the  germination  arrives  at  that  point 
when  it  must  be  altogether  stopped  by  being  dried  in  the  kiln.  In  general,  the  operation 
of  couching  occupies  fourteen  days.  Iiv  certain  cases,  where  it  is  desired  to  have  a 
milder  but  more  viscid  ale,  the  germination  is  not  carried  so  far,  and  the  time  is  short- 
ened. Malting  cannot  be  performed  with  any  success  in  the  summer  months,  and  the- 
best  maltsters  prefer  cold  weather ;  in  winter  they  can  always  keep  the  germination  at 
the  rate  they  wish  by  heaping  up  the  grain,  whereas  in  warm  weather  it  grows  so  rap- 
idly that  no  effort  can  keep  the  process  equal  and  regular. 

3065.  Kiln-drying. — By  this  process  all  farther  vegetation  is  completely  checked,  and 
the  malt  is  dried  so  as  to  enable  tbe  brewer  to  keep  it  for  some  time  without  injury.  The 
mode  of  drying  malt  is  a  matter  of  great  nicety,  and  there  are  various  constructions  ai 
the  floors  of  tbe  kiln  or  chamber  in  which  it  is  spread.  Some  are  made  of  wire  netrwork 
or  hair  cloth ;  others  are  formed  of  earthen- ware  tiles,  or  iron  plates  perforated  with  innu- 
merable conical  holes,  very  small  at  the  upper  surface,  and  much  wider  beneath.  In  tbe 
roof  there  is  an  aperture  to  permit  the  escape  of  the  heated  air  and  vapour.  Tbe  malt 
is  spread  out  on  this  floor  about  four  inches  in  thickness,  that  it  may  dry  equally ;  and 
beneath  there  is  a  large  fire  of  charcoal  or  coke,  the  heate<l  air  from  which  ascends 
through  the  holes  in  the  floor,  passes  up  through  the  malt,  and  makes  its  wsy  out  through 
the  roof,  carpring  tbe  moisture  along  with  it.  The  heat  should  be  very  gentle  at  first, 
not  higher  than  90°,  and  should  be  raised  very  gradually  till  it  reach  140°. 

Dr.  Thomson  informs  us  that  he  has  seen  malt  dried  at  a  temperature  of  175°  without 
becoming  brown.  The  great  secret  in  drying  malt  properly  appears  to  consist  in  keep- 
ing the  heat  yery  low  at  first,  and  only  raising  it  very  gradually  as  the  moisture  is  dissi- 
paUed.  It  would  seem  that  the  less  heat  that  is  employed  the  better,  so  that  the  germi- 
nation is  completely  stopped,  and  the  malt  is  thoroughly  dried,  so  as  to  keep  well.  Tbe 
grain,  which  at  first  was  hard  and  cohesive,  has  become  friable  like  a  mere  body  of  floor, 
and  is  so  easily  divisible  that,  when  properly  managed,  a  mark  may  be  made  with  the 
kernel  like  a  bit  of  chalk.  At  the  high  degrees  of  heat  sometimes  used,  much  of  the  sac- 
charine matter  is  decomposed  and  lost ;  and,  in  some  places  on  the  Continent,  malt  is 
at  present  dried  only  by  the  air  without  any  fire.  The  degrees  of  heat  employed  give 
different  properties  to  malt,  and  hence  we  have  Tarious  kinds  which  are  used  for  differ- 
ent purposes. 

Pale  mail  is  dried  with  the  lowest  heat,  and  its  colour  is  not  changed ;  it  contains  tbe 
greatest  quantity  of  saccharine  matter,  and  affords  the  strongest  liquor ;  it  is  always 
used  for  ale,  and  now  partly  also  for  porter. 

Jsnber  malt  is  dried  with  a  higher  degree  of  heat,  by  which  it  is  a  little  scorehed ;  and 
it  is  less  sweet,  because  some  of  the  sugar  has  been  a  little  altered. 

Brawn  malt  is  still  higher  dried,  and  the  seorehing  has  gone  so  far  that  scarcely  any 
taste  of  sugar  is  left.    It  is  little  used  except  for  porter. 

A  malt  of  a  deep  Irrown  eoUmr^  almost  black,  called  patent  mo//,  is  prepared  by  roasting 
it  in  an  iron  cylinder  in  the  same  manner  as  cofl!ee ;  the  teste  is  veiy  bitter,  and  its  on^ 
use  is  to  give  colour  to  porter,  for  it  is  burned  so  much  as  to  be  incapable  of  fermentation. 

The  best  fuel  for  kiln-drying  is  good  coke  or  cbareoal.  Where  it  can  be  had,  anthra- 
dte  or  non-bituminous  coal  is  also  used,  such  as  the  Kilkenny  and  Swansea  coal,  or 
culm :  the  fuel  employed  ought  to  give  no  smoke.  Turf  is  used  in  some  parts  of  IreUmd, 
and  this  is  best  when  prepared  as  coke. 

When  malt  is  sufficiently  dried,  it  is  sufllhred  to  ood  slowly,  and  the  sootlets  are  re- 
moved by  screening ;  it  is  then  spread  out  again  to  mellow,  that  is,  to  lose  its  crispness, 
and  become  soft  and  mealy,  before  it  is  ground  in  the  mill  for  the  brewer. 

TABIOUS  ADDITIONAL  OBSERVATIONS  ON  If ALTINO  AND  MALT. 

8066.  So  much  of  the  knowledge  and  success  in  brewing  depends  upon  the  malt,  that 
we  shall  enter  into  some  farther  details  respecting  the  nature  and  properties  of  that  sub- 
stance. 

3067.  We  are  indebted  for  some  of  the  following  observations  to  Arthur  Aikin,  Esq., 
whose  extensive  knowledge  of  chemistry  as  applied  to  the  arts  renders  his  opinion  high- 
ly deserving  of  attention  :  **  In  the  conversion  of  barley  into  malt,  a  small  quantity  of 
carbonic  aod  4a  glren  off,  and  probably  part  of  the  stareh  is  changed  so  as  to  become 
mora  sflloUe  tQ  warm  water ;  the  taste  of  malt  is  also  sensibly  sweeter  than  that  of  bar« 
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ley  meal ;  and  hetice  we  may  conclode  that  a  portion  of  the  starch  is  cohyerted  into 
sugar.  A  remarkable  change  also- takes  place  in  the  texture  or  cohesion  of  the  particles 
of  the  starch :  in  the  raw  grain  they  are  compacted  together,  so  as  not  easily  to  be  broken 
down  by  the  teeth,  whereas  grains  of  malt,  when  properly  prepared,  may  be  crushed 
with  the  greatest  ease.  The  starch  of  wheat  is  soluble  in  water  at  the  temperature  of 
about  170° ;  that  of  barley  appears  to  be  soluble  at  perhaps  a  somewhat  lower  tempera- 
ture. Now  starch,  when  once  dissolved  in  water,  cannot  be  obtained  afterward  by  mere 
evaporation  in  any  other  state  than  a  hard,  tough  mass  of  difficult  solubility,  considera- 
bly resembling  gum  tragacanth.  Hence  it  is  peculiarly  requisite,  in  drying  malt,  to  ap- 
ply at  first  a  very  gentle  heat,  for  if,  by  an  accidental  forcing  of  the  fire,  or  negligence 
in  turning  the  grain,  any  portion  gets  heated  to  the  temperature  of  170°  or  180°,  the  wa- 
ter and  the  starch  immediately  combine  together,  and  no  subsequent  care  in  drying  can 
prevent  the  grains  so  affected  from  becoming  hard  and  perfectly  useless  to  the  brewer. 
Such  grains,  as  well  as  those  of  raw  barley,  will  sink  in  water,  whereas  those  of  well- 
prepared  malt  will  float ;  hence  our  way  of  judging  of  the  goodness  of  malt  is  to  throw 
a  little  into  water,  and  ascertain  how  many  grains  float  and  how  many  sink. 

"  If  pale,  well-dried  malt  be  exposed  to  a  gradually  increasing  temperature,  it  first  be- 
comes slightly  yellowish  brown,  or  pale  aml^r-coloured ;  with  an  increase  of  tempera- 
ture the  colour  increases,  and,  by  proper  care,  it  is  very  possible  to  bring  the  grains  to  a 
very  dark  coJSee-colour  without  charring  them  in  the  least  degree.  In  proportion  as 
starch  is  charred,  that  is,  converted  into  charcoal,  it  becomes  insoluble  in  water,  either 
hot  or  cold  ;  but  in  proportion  as  it  is  exposed  to  an  increasing  temperature,  provided 
such  temperature  is  inferior  to  that  required  for  charring,  it  becomes  more  and  piore  sol- 
uble, and  at  last  forms  a  perfect  solution  of  the  colour  of  clarified  cofiTee,  even  when  di- 
gested with  cold  water.  This  solution  gives  no  indication  with  chemical  reagents  of 
the  presence  either  of  starch  or  of  sugar ;  it  will  remain  for  months  exposed  to  the  air 
without  becoming  mouldy  or  turbid,  and  when  evaporated,  affords  a  brown  gum  perfect- 
ly resoluble  in  cold  water.  The  sugar  of  the  malt  appears  to  be  altered  by  heat  before 
the  starch  is  materially  afl^ected,  and  hence  an  infusion  of  brown  malt  is  not  sensibly 
sweet  to  the  taste,  and  is  not  susceptible  of  fermentation." 

3068.  From  this  account  it  is  obvious,  that  however  the  high  drying  of  malt,  so  as  to 
render  it  brown,  may  develop  a  soluble  colouring  matter,  and  a  peculiar  flavour,  in  the 
same  manner  as  in  coffee,  and  which  forms  some  of  the  causes  of  the  peculiarity  of 
porter,  yet  it  does  this  at  the  expense  of  the  fermenting  principle.  Brewers  have  long 
ago  found  this  out,  and  instead  of  using  only  malt  dried  moderateiy  brown  for  porter,  as 
was  the  case  formerly,  it  is  the  general  practice  at  present  to  employ  ptde  malt  for  the 
purpose  of  the  fermentation,  and  to  add  a  certain  quantity  of  patent  malt  for  communica- 
ting the  brown  colour  and  flavour  to  which  the  public  are  accustomed  in  this  beverage. 

3069.  The  method  of  preparing  the  brown  or  patent  malt  was  discovered  by  Mr. 
Wheeler,  who  took  out  a  patent  for  it  in  1817.  The  heat  necessary  to  bring  the  malt 
to  the  degree  of  brownness  proper  for  the  required  purpose  is  about  400°  Fahr.  Before 
the  general  adoption  of  this  by  the  brewers,  the  operations  of  the  maltster  were  consid- 
ered of  very  great  nicety  in  order  to  produce  accurately  the  precise  degree  of  drying 
necessary  for  various  purposes ;  but  the  use  of  the  patent  malt  renders  the  drying  of 
malt  an  affair  of  much  greater  simplicity,  as  little  more  than  pale  malt  is  made  in  general. 

3070.  Malt  that  has  been  well  dried  by  a  long-continued  low  heat,  not  sufficient  to 
alter  its  colour,  and  therefore  called  pale,  will  afford  the  most  saccharine  or  fermentable 
matter,  and,  consequently,  liquor  of  the  greatest  strength ;  it  is  also  the  only  malt  fit  for 
brewing  ale,  since  it  does  not  give  that  acerbity  of  taste  which  is  the  consequence  of 
rendering  the  malt  brown,  but  which  occurs  in  porter,  and  which  porter  drinkers  prefer. 

3071.  According  to  Dr.  Thomson,  barley  loses  about  8  per  cent,  by  being  converted 
into  malt,  of  which  1-5  is  carried  off  by  the  steep  water ;  3  is  dissipated  on  the  floor ; 
3  consists  of  rootlets  separated  by  cleaning ;  and  1-6  is  waste. 

The  following  is  a  comparison  of  the  analysis  of  unmalted  and  malted  barley,  show- 
ing the  changes  that  have  taken  place  in  the  operation,  particularly  the  diminution  of 
starch  and  increase  of  saccharine  matter : 
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3073.  According  to  Proust,  barley  contains  a  peculiar  principle  which  he  has  named 
hrrdicin^  and  which  has  hitherto  been  confounded  with  starch ;  part  of  this  hordein  he 
supposes  to  be  converted  into  saccharine  matter,  and  part  into  a  kind  of  starch  possess- 
ing some  properties  different  from  the  starch  of  bariey :  but  this  new  view  of  the 
subject  does  not  appear  to  be  sufficiently  established. 
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Halt  may  be  preserved  good,  in  a  proper  sitnation,  for  m  who|f  year  or  more*  if  Roard- 
ed  from  moiatare ;  and  it  should  not  be  too  much  secluded  from  air.  If  barley  be  sub- 
jected to  the  same  temperature  as  in  drying  malt,  it  loses  only  S  per  cent.,  which  is, 
probably,  only  water. 

ExoelkikC  malt  can  few  iaad«  from  oaiSy  which,  whan  mixed  with  bnrlay  mdc,  aflonb  a  qnightlf  awect  driak ; 
WW  oats,  weU  dried,  aol  ottlted,  woald  aatwer  mixed  with  malt,  and  w  permitted  bj  the  exdM  to  be  used  ia 
ptvnXm^  thoflgh  not  in  public  brewing.  HT^al  does  not  alRnrd  a  malt  to  aweet  at  that  fram  hailev,  ^id  ia  not 
aUowtd  in  thia  ooantrj  br  the  ezciae  lawa,  but  it  i«  much  employed  on  the  Continent ;  in  the  Netherianda 
and  Praaaia  thcT  emplqjr  fiTe  parta  of  malted  wheat  mixed  with  one  part  of  aialted  barley,  paittcvlaily  in  ma- 
Mag  the  white  beer  of  Berlin.  In  India  they  nmke  malt  from  rice,  and  the  apirit  pradaeed  Irom  it  m  called 
•rradb.  The  Chiaeae  employ  wnUkt  for  a  axmilar  purpooe.  The  malt  from  rye  ia  aaid  to  afibid  mora  mfinl  than 
that  from  barley. 

Malt  ia  aleo  made  from  aiatM,  or  Indian  com,  and  ia  the  Phfloaophical  Tmaactiooa  we  have  an  aeooont  ef 
the  mode  of  piepariiw  it.  It  appeara  that  it  will  not  auooeed  in  the  oaod  manner,  aad  that  it  moat  actual^ 
■eaminate  ia  the  earth.  To  eltoet  thia,  the  aoil  ia  removed  firom  the  aarface  to  the  depth  of  a  few  iaehee,  aad 
tae  owiae  aowa  quite  thick  upon  the  grooud ;  the  earth  ia  then  replaced  over  it,  and  in  ten  or  fourteen  daya 
the  ahoota  oome  np,  aad  preaeut  the  appearance  of  a  green  field  ;  the  germinatiag  com  ia  then  taken  up,  fireed 
fvem  the  aoil,  aad  dried.  Thia  malt  la  very  aweet,  aad  makee  a  beet  very  pleasant  and  whoiwamne.  Muago 
Park  informa  ua  that  ia  Africa  the  negn»ee  prepare  beer  from  the  H^kmt  ^ptootaa,  aad  that  the  pmcaea  whi^ 
they  employ  eeenia  to  diffisr  but  little  from  that  fallowed  in  thia  country ;  it  ia  here  worth  recollaeting  that 
beer  ia  said  to  have  been  invented  by  the  ancient  Egyptiana.  In  all  theae  caaea  it  ia  <4rrioaa  that  the  priacipla 
ia  the  aame ;  the  germination  of  the  varioua  farinaoeooa  eeeda  in  malting  predaceo  augar,  the  only  matanal 
capable  of  the  vijioaa  fcrmeataticDi 

The  colour  of  liquors  made  from  malt,  when  no  colouring  matter  is  used,  arises  from 
a  degree  of  decomposition  during  the  drying  by  fire ;  for  if  malt  was  dried  in  the  sttii» 
as  it  was  formerly,  the  liquor  made  from  it  would  be  nearly  colourless. 

When  malt  is  of  the  best  quality,  and  well  prepared,  the  grains  should  be  large,  clean, 
plump,  well  filled  with  Hour,  and  not  sbriTelled,  the  skin  thin.  The  grains  should  break 
easily  when  bitten  asunder,  and  have  a  floury  kernel  that  should  give  a  trace  like  chalk : 
its  taste  should  be  sweet  and  mellow,  and  leave  no  impression  of  rawness,  but  should 
feel  soft  and  mealy  between  the  teetb«  whereas  raw  grain  is  tough,  and  not  easily 
broken  :  if  the  malt  be  hard  and  flinty,  it  is  bad :  the  colour  should  be  clear,  and  tfaero 
should  be  no  disagreeable  smell. 

Malt  is  specifically  lighter  than  water,  and  will  swim,  but  nnmalted  grain  sinks.  To 
try  if  the  malt  be  properly  made,  pot  a  handful  of  the  unground  malt  into  a  basin  of  cold 
water ;  let  every  grain  be  wetted  all  over,  and,  if  good,  they  will  swim  on  their  sides : 
such  grains  as  swim  endways,  or  sink,  are  not  properly  malted.  If  only  6  grains  in 
100  sink,  the  malt  may  be  considered  sufficiently  good.  A  bushel  of  malt  wiH  weigh 
about  40  lbs.,  and  the  dealer  should  guarantee  its  Weighing  so  much ;  what  weighs  less 
is  not  good ;  a  sack  will  weigh  about  160  lbs. ;  the  value  is  therefore  determined  by  its 
weight. 

3073.  Grindingr  the  Malt. — ^Malt  is  ground  preTiously  to  its  being  used  for  brewing.  It 
is  found  best,  in  general,  not  to  grind  it  to  meal,  but  only  so  that  each  grain  is  broken  or 
cut  into  three  or  four  pieces.  If  ground  to  a  fine  powder,  it  is  apt  to  set  into  a  paste 
that  the  water  cannot  penetrate ;  and,  except  every  particle  of  malt  be  exposed  to  its 
action,  the  whole  of  the  soluble  part  will  not  be  extracted.  In  large  breweries  the  malt 
tnay  be  ground  finer,  because  the  whole  mash  is  agitated  by  machinery  driven  by  a 
steam-engine,  and  thus  the  mashing  is  performed  quicker  and  more  completely ;  but  ia 
brewing  on  a  smaller  scale,  where  the  agitation  cannot  be  so  perfect,  it  is  proper  to 
grind  the  malt  coarser,  that  the  water  may  be  allowed  to  act  for  a  longer  time,  and  the 
wort  drain  away  through  the  interetioes. 

The  usual  method  of  grinding  is  by  a  common  flour  mill  with  two  circular  stones 
placed  one  above  the  other,  but  at  a  greater  distance  than  for  flour ;  but  this  grinds  very 
Unequally,  some  grains  being  reduc^  to  powder,  while  othere  have  the  bosks  scarcely 
broken.  Steel  mills  that  cut  the  malt  with  teeth,  in  the  manner  of  ooflbe  mills,  are 
touch  used,  particularly  in  private  families,  and  they  answer  rather  better :  tb^  have 
the  advantage  of  being  always  ready,  whereas  acorn  mill  may  be  found  only  at  a  distance, 
and  private  mills  form  a  security  agamst  any  unfair  dealing  with  the  malt.  Their  price 
raries  from  three  to  ten  guineas,  but,  except  great  care  be  used,  they  are  apt  to  grind 
too  fine.  Some  use  a  pair  of  revolving  rollere  made  of  case-hardened  iron  for  enuking'^ 
instead  of  grinding  the  malt,  a  method  which  some  consider  as  superior,  though  it  is  apt 
to  compress  the  flour,  and  prevent  the  action  of  the  water.  Whatever  method  most 
completely  opens  the  husk,  without  reducing  the  kernel  to  flour,  and  allows  the  water 
to  extract  most  completely  the  soluble  part  of  the  malt,  wfll  be  best  adapted  for  brew- 
ing. The  malt  should  not  be  kept  above  a  day  or  two  after  it  is  ground,  as  it  is  then 
apt  to  heat  and  ferment,  and,  consequently,  to  clot  into  hard  lumps,  that  not  only  require 
to  be  broken,  but  communicate  a  bad  flavour :  but  it  is  Uiought  useful  to  keep  it  a  day 
or  two  in  a  cool  place,  secluded  from  the  light,  to  mellow,  which,  they  say,  rendera  the 
'soluble  part  more  easUy  extracted. 

SuBsKCT.  2. — Hops. 

8074.  Tku  os9e7UUd  ingredient  in  mall  liquort  consists  of  the  floral  leaves  of  a  well- 
known  perennial  plant,  commonly  called  the  kov  vine,  humulus  lupulus  of  botanists.  The 
hop  is  dioecious,  that  is,  the  male  and  female  flowers  grow  upon  difiTerent  plants,  and  are 
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oTi  difTeretit  foTm  :  the  rmAiat.fg.  M7,  are  picked  ind  inat  fcr  the  pnipoM  of  braw- 
ing.     It  is  a  nitire  of  Britain  and  moM  parts  of  Europe,  Kg.  MT. 

and  is  seea  occasionally  flowering  in  our  badges  ia  June, 
and  ripening  in  September  j  nolwiUialandiDg  which,  Ms 
use  in  beer  in  England  is  not  or  great  antiquitj ;  wban 
first  einpl<i;ed  here,  it  was  introduced  Troni  tlie  Nether- 
lands. There  ia  only  ons  apeciea  of  this  plant,  but  there 
are  several  Tarietiee  of  it,  the  qaalilies  of  which  depend 
much  upon  the  soil.  The  southern  counties  of  Enriand, 
particularl;  Keni,  are  celebrattd  for  tbe  mildoeas  or  their 
hops ;  those  in  tbe  neighbourhood  of  Canterbury  and 
Famham  are  reckoned  of  the  beat  quality  for  poner,  Dai- 
ting  an  agreeable  flsTour  with  strength.  Nottingham 
hopa,  grown  on  clay,  called  norik  claw  kapt,  are  alrong,  but  i 
are  Itiouglit  to  ha*e  a  rather  rank:  fliTour  ;  the;  are  l 
chiefly  fit  for  liquor  thai  is  to  be  long  kept.  In  Worces- 
tershire and  Chetliire  a  mild  hup  it  grown  very  fit  (or  ale.  They  are  a  rery  VBMitaia 
article  of  grawiti,  frequeotlj  failing  in  bad  •eaaona,  a  ciroumataoce  tbat  baa  a  materid 
eDbct  on  the  iNrewing  of  tbat  year. 

Hope  are  dried  nearly  in  the  same  manner  as  malt.  Tbey  are  spread  apon  a  hair 
cloth,  from  eigbl  lo  twelve  inchea  deep,  and  placed  in  the  kiln,  and  a  steady  best  la  ap- 
plied for  eight  or  ten  hours,  until  ibe  ends  or  the  hop  atalka  are  quiia  rtiriTcQed  and  dry ; 
they  are  tben  taken  off  and  laid  out  on  a  large  floor  to  cool.  Whea  quite  cM,  tbey  an 
packed  up  in  bags  and  sent  to  market.  A*  the  smoke  from  any  fuel  would  bo  improper 
in  dryingmall,  tome  kind  tbat  giresDOne  is  used;  ascoke,  Welsh  atone  coal,  or  eiiltn,  or 
charcoal     If  coal  is  the  fuel,  a  contrivance  called  a  tocklt-otul  is  used. 

3075.  Hopt  aiound  ia  a  bitter  friiaipU,  which  thny  possess  in  great  perfection,  and  for 
vhicb  tbey  are  supposed  to  be  chiefiy  employed ;  this  is  soluble  in  water,  and  is  easily 
comcuunicaled  to  the  wort  in  boiling ;  tbey  likewise  contain  the  aitringenl  priTuipU,  or 
Uvax.  which  is  probably  the  moat  importsat  one.  by  its  precipitating  Ibe  great  quantity 
of  mucilage  cmitained  in  the  wort,  and  which  is  the  principal  cause  of  beer  turning  sour. 
They  contain  alto  apieuUar  arotnatU  oil,  from  which  they  derive  tbe  odour  and  flavour 
by  which  ale  is  dialinguiahed,  and  which  is  very  apt  to  be  dissipated  and  lost  by  long 
boiling. 

3076.  The  etteiuiiU  uit  a/  hopi  ta  tnall  liqaori  is  the  rich,  aromatic  bitter  which  they 
communicate,  and  which  covers  the  sweet,  mawkish  taste  of  the  liqaor  produced  from 
malt  alone,  together  wiUi  their  power  of  preaerviog  the  beer  from  acidity.  Bat  there 
appeal  to  be  some  doubts  as  to  which  of  their  principles  this  latter  effect  is  to  be  as- 
cribed. It  appears  lo  be  an  enoneoua  view  of  the  subject  to  suppose  that  tbe  prefterr- 
ing  power  of  the  hop  resides  entirely  ia  tbe  bitter  prinoipte ;  and  hence  to  imagine  that 
all  bitter  aubatanDes  have  a  similar  preserving  power.  It  is  the  Mniun,  or  aiiringau 
priiuiplt,  that  acts  in  this  manner,  by  precipitatiag  the  mucilage  of  the  malt ;  and  many 
■ubslancea  are  eitremely  bitter  without  posseasing  tannin.  Modern  chemistry  has  like- 
wise shown  that  there  is  no  auch  thing  as  a  uniform,  unvarying  bitter  principle ;  but  that 
the  bitter  of  different  vegetables  is  of  a  variable  nature.  Many  of  these  are  violent  poi- 
sons. The  cause  of  (he  bitter  taate  (rf  tbe  root  of  squills  is  very  different  from  that  of 
the  bop  ;  and  many  subatancea  may  communicate  a  bitter  taste  to  liquor  without  having 
the  power  of  coagulating  mucilage,  and  thua  preventing  acidity.  The  bitter  of  some 
vegetables,  instead  of  preventing  acidity,  is  itself  liable  to  become  acid.  On  this  account 
St  is  necessary  to  hesitate  ia  admitting  certain  substances  as  sabstitutes  for  bops  until 
tbe  chemist  has  given  us  their  analysia.  At  the  same  time,  there  is  little  doubt  but  many 
vegetables  may  be  aa  useful  in  preserving  beer,  although  they  may  not  poasess  the  pe- 
culiar aromatic  flavour  of  the  hop.  Some  of  these  will  be  mentioned  in  a  aubsequent 
nrt  of  our  work.  Dr.  Paris  stales  that  "  bop*  contain  several  elements  of  sctivity  not 
in  its  substitutes.  Its  bitter  principle  is  a  tonic,  its  aromatic  is  warm  and  slimutant,  and 
its  astringent  qualities  precipitate  the  mucilage  in  the  manner  of  tannin,  and  thus  remove 
the  cause  of  acid  fermentation,"  Liebig  isof  opinion  that  the  oil  of  the  hop«  diminishes, 
in  a  great  degree,  the  tendency  of  tbe  alcobol  to  be  converted  into  acetic  acid,  and  there- 
fore to  preaerve  the  beer. 

307T.  The  narcotit  friitcifte  tMek  Ihey  are  ibwini  lo  fotteti  doea  not  reaide  ia  the  bit- 
ter, nor  in  the  aroma,  aa  some  have  supposed,  but  in  a  pecnliar  matter.  A  decoction  of 
bops,  like  all  nareottcs.  produces  a  little  exhilaration,  and  Is  said  lo  be  stapifying ;  this 
effect  is  succeeded  by  depression.     It  is  tuppdhod  that  they  add  to  tbe  intoxicating 

finiperty  of  the  alcohol  or  spirit  in  beer,  and  the  difference  between  wine  and  mslt 
iquora  in  producing  sleep  is  well  known.  It  may  be  fairly  doubted  whether  tbe  cooBlaiK 
n*e  of  a  considerable  portion  of  such  a  narcotic  may  not  be  prejudicial  ia  certain  oonsU- 
tations,  where  exercise  or  much  excitement  is  wanting  lo  cany  it  off.  Upon  the  whole, 
however,  it  is  universally  allowed  that  hops  render  malt  bqtnrs  toore  vheleaome  Uan 
tbey  would  otherwise  be,  conaLdering  their  great  tendency  to  acidity. 
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!|078.  Dr.  Ives  of  New-Yark  hag  diteovered  that  the  aethe  principles  of  the  hap  do  not 
reside  aJUogether  in  the  leaves  of  the  flower  themselves^  but  chiefly  in  a  fine  yellow  powder, 
which  may  be  separated  from  the  hops  by  beating  and  siA^ing.  This  powder,  which  he 
has  called  lupulin,  forms  about  one  sixth  of  the  weight  of  the  hops,  and  possesses  the 
Taluable  properties  ten  times  more  than  the  leaves ;  it  is  well  known  to  hop  dealers, 
who  call  it  eondition ;  and  they  value  hops  in  proportion  to  the  quantity  of  it  which  they 
contain. 

3079.  The  best  haps  are  of  a  bright  colour,  between  yellow  and  green ;  but  if  they  ara 
▼ery  green,  they  have  been  gathered  too  young*;  and  when  very  brown,  they  have  been 
allowed  to  ripen  too  long  on  the  poles,  or  they  are  over-dried,  and  have  lost  their  aroma, 
or  peculiar  flavour.  They  should  have  a  powerful  aromatic  flavour,  particularly  whea 
rubbed  between  the  fingers,  should  feel  clammy  in  the  hand,  and  should  possess  much 
of  the  yellow  powder  above  mentioned.  Porter  brewers  prefer  bops  of  a  j»thcr  brown 
colour ;  but  ale  and  table  beer  brewers  use  pale  hops. 

3060.  Hops  da  not  keep  perfectly  good  more  than  a  year,  and  therefore  it  is  best  to  pro- 
cure them  of  the  present  year's  growth.  They  soon  loose  their  essential  oil,  on  which 
the  aromatic  flavour  which  they  communicate  to  malt  liquor  depends ;  but  they  do  not 
for  several  years  lose  their  bitter  and  astringent  principles.  If  they  are  more  than  a 
year  old,  but  still  fresh,  they  may,  perhaps,  require  to  be  used  in  somewhat  greater 
quantity :  if  they  have  not  been  well  packed,  they  attract  damp  and  become  mouldy,  iu 
which  case  they  are  altogether  useless.  The  close  packing  in  bags  is  supposed  to  pro- 
serve  them ;  old  hops  are  generally  reckoned  to  be  one  fourth  or  one  fiAh  less  in  strength 
than  new. 

SuBSBCT.  3. — Water. 

3081.  It  is  generally  stated  among  the  directions  for  brewing  that  it  is  absolutely  ne- 
cessary that  the  water  should  be  quite  soft,  and  that,  if  at  all  hard,  it  will  not  act  suffi- 
ciently jupoo  the  malt,  nor  make  good  beer.  Soft  water,  such  as  fresh  rain  water,  or 
the  wateri)f  a  river  or  stream,  is  certainly  the  best,  as  being  the  purest ;  stagnant  wa- 
ter is  entirely  unfit  But  the  hardness  of  water  proceeds  from  certain  salts  which  are 
dissolved  in  it  (see  Chap.  I.,  Book  VIII.,  "  On  Water"),  and  it  does  not  appear  that  the 
small  quantity  of  such  salts  is  injurious  to  the  process  of  brewing.  Mr.  Donovan  states 
that  "  the  grains  and  hops  led  afler  they  have  been  duly  infused  in  hot  bard  w^atera, 
repeatedly  applied,  are  found  to  be  perfectly  exhausted  of  their  qualities ;  and  that  as 
wormwood,  gentian,  quassia,  and  Columbia  give  out  their  bitterness  freely  to  water  con- 
taining salt  dissolved  in  large  quantity,  there  is  no  reason  for  supposing  that  the  saire 
water  would  prove  less  efficacious  with  hops.  It  was  formerly  thought  that  good  por- 
ter could  not  be  made  except  with  Thames  water ;  but  this  is  now  known  to  be  an  erro- 
neous idea.  In  fact,  most  of  the  principal  London  porter  brewers  do  not  use  the 
Thames  water,  but  have  this  liquid  from  deep  wells  which  afTord  it  soft,  but  still  not  so 
much  so  as  that  of  the  Thames.  It  may  be  considered,  therefore,  that  many  kinds  of 
good  drinkable iresh  water  will  do  for  brewing,  provided  it  be  free  from  impregnations 
derived  from  stagnant  pools  or  ponds  containing  decayed  animal  and  vegetable  sub- 
stances. With  regard  to  the  objection  that  is  often  made  to  pump  and  well  water,  it  is 
to  be  observed  that  these  are  not  always  hard  ;  and  when  they  are  not  so,  they  are  gen- 
erally very  pure.  An  absurd  notion  has  been  stated  by  some  persons  that  boiling  bran 
In  hard  water  will  make  it  soft :  this  error  arises  from  such  persons  not  being  acquainted 
with  the  theory  jof  the  iiardness  of  water,  or,  in  other  words,  with  the  true  cause  of  that 
quality.  We  refer  the  reader  here  to  Chap.  I..  Book  VIII.,  ♦*  On  Water."  where  he  will 
find  that  salts  alone  are  the  cause  of  water  being  hard ;  and  these  cannot  be  in  any  way 
affected  by  the  bran. 

SbCT.  III. PBI1ffCin.BS  FOB  THB  0PBBATX0W8  IN  BBBWINO. 

3082.  We  shall  now  proceed  to  describe  the  general  processes  employed  in  brewing, 
at  the  same  time  explaining  the  prinei^es  on  which  they  depend^  t>ut  reserving  the  minute 
practical  directions  for  a  subsequent  Section. 

ScjBSBCT.  1. — Mashing. 

3083.  The  first  ODtration  m  hrewing  is  infusing  in  water,  or  drawing  out  the  extract  from 
the  ground  malt,  which  extract  is  called  the  sweet  wort,  and  contains  all  the  saccharine 
and  other  soluble  parts.    This  operation  is  termed  mashing. 

8064.  The  heat  of  the  water  is  a  matter  of  very  considerable  importance ;  but  it  is  impoo- 
sible  to  fix  upon  a  degree  that  should  always  be  employed  without  deviation,  since  the 
temperature  must  vary  somewhat  according  to  the  kind  of  malt  used,  the  sort  of  liquor 
required  to  be  made,  and  various  other  circumstances  which  will  be  stated  as  we  pro- 
ceed. The  heat  of  the  water  usually  employed  for  mashing  is  from  160°  to  180°,  the  beat 
brewers  generally  using  the  lowest  temperature.  The  water,  at  about  this  heat,  is  let 
into  the  mash-tub,  and  immediately  afler,  the  ground  malt  is  let  down  upon  it ;  or  they 
are  otherwise  mixed,  as  will  be  seen  in  the  description  of  mash-tubs.  The  malt  being 
specifically  lighter. than  water,  it  floats,  and  the  whole  requires  to  be  well  stirred  together ; 
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for  if  the  malt  were  siifTered  to  remain  undistarbed,  it  would  in  time  absorb  water,  and 
sink  to  the  bottom,  parting  with  its  saccharine  matter  to  that  portion  only  of  the  water 
which  is  in  immediate  contact  with  it ;  hence  agitation  is  found  to  be  necessary  for  the 
purpose  of  bringing  every  particle  of  the  malt  into  contact  with  fresh  portions  of  water, 
and  thus  efiecting  a  solution  of  the  whole.  This  process  was  formerly  performed  in 
targe,  as  well  as  in  private  breweries,  by  men  who  stirred  up  the  malt  in  the  water  with 
long  poles  called  oart^  mixing  the  whole  together  in  the  most  accurate  manner,  breaking 
ail  the  lumps  and  clots,  so  that  the  water  may  have  access  to  every  part.  In  large 
breweries  this  operation  is  now  eflected  by  means  of  machinery. 
A  vertical  axis,  a  b  {Jig.  648).  is  fixed  in  the  centre  of  the  mash- 
tub,  having  horizontal  wooden  blades,  e,  £,  e.  projecting  from  it, 
which,  being  made  to  revolve,  the  blades  succeeding  each  other 
break  completely  all  the  lumps,  and  prevent  the  malt  from  set- 
tling at  the  bottom.  The  saving  of  human  labour  by  this  means 
is  very  considerable,  and  the  mashing  is  much  more  perfect.  We 
have  described  this  mode,  which  is  one  of  the  greatest  improve- 
ments in  the  great  breweries,  not  because  it  is  absolutely  neces- 
sary to  do  so,  for  it  would  very  seldom,  perhaps,  be  adopted  in 
private  brewing  except  on  a  very  large  scale ;  but  because  it  is 
proper  to  know  what  is  the  most  perfect  mode  of  performing  any 
process :  the  narrow  wooden  shovels,  called  oars,  are*all  that  are 
used  in  ordinary  domestic  brewing. 

After  the  stirring  has  been  continued  for  about  three  quarters  of  an  hour,  a  cover  must 
be  put  over  the  mash  tun,  to  prevent  the  escape  of  heat,  and  the  whole  must  be  left 
quiet  for  the  same  length  of  time,  about  an  hour  or  more,  that  the  materials  may  react 
on  each  other,  and  likewise  that  the  fine  floury  matter  which  had  been  mixed  up  with 
the  water  may  subside ;  otherwise  the  wort,  instead  of  being  transparent,  would  run  off 
muddy  from  the  suspension  of  the  fine  particles. 

3085.  It  hoM  bten  a  common  idea  that  during  this  time  the  toater  it  merely  taking  up  the 
soluble  part  of  the  malt ;  but  it  is  highly  probable  that  another  action  likewise  takes 
place,  and  that  it  is  in  the  mash  that  a  very  large  proportion  of  the  starchy  matter  of  the 
malt  is  really  converted  into  that  saccharine  principle  essential  to  fermentation,  as  we 
have  stated  already.  This  change  appears  not  to  be  instantaneous,  for  the  sweetness 
m  the  wort  for  the  first  ten  minutes  is  inconsiderable,  but  it  becomes  gradually  more 
and  more  so  during  perhaps  two  hours,  notwithstanding  the  water  is  becoming  cooler 
all  the  while. 

3066.  Several  facte  appear  to  render  it  probable  that  the  eaeeharine  matter  ia  not  complete' 
ly  developed  in  the  malt.  If  cold  water  be  left  on  malt  for  any  length  of  time  it  does  not 
hecome  sweet,  or  very  little  so,  and  it  will  soon  become  sour ;  hence  it  is  evident  that 
the  saccharine  matter  of  malt  is  not  soluble  in  cold  water ;  but  it  is  dissolved  by  hot 
water,  and,  once  extracted  by  this,  it  remains  always  soluble,  not  only  in  hot,  but  like- 
wise in  cold  water :  it  must,  therefore,  have  undergone  some  change  ;  and  from  this 
we  see  the  necessity  of  mashing  with  warm  instead  of  cold  water. 

3087.  Another  fact  provet  that  saccharine  matter  is  formed  in  the  mash  tun  as  well  as  in 
malting.  It  is  now  known  that  raw  barley,  if  mixed  with  a  certain  quantity  of  malt, 
will  give  as  sweet  a  taste  to  the  mash  as  if  the  whole  was  malt,  and  can  be  made  to 
ferment  without  being  malted.  This  had  long  been  secretly  practised  by  the  Scotch 
distillers  of  whiskey,  with  a  view  to  evade  the  duty  on  malt,  and,  indeed,  the  expense 
also  of  preparing  it.  When  the  method  was  known  to  the  brewers,  it  was  resorted  to 
by  them  also,  producing  an  immense  saving ;  but  the  practice  was  put  a  stop  to  by  the 
excise.  Private  individuals  are,  however,  at  liberty  to  employ  it  for  their  own  use.  It 
is  evident  here  that  the  effect  produced  upon  a  portion  of  malt  is  communicated  to  the 
starch  of  the  raw  barley,  and  this  is  supposed  to  be  the  result  of  a  particular  species  of 
fermentation  which  we  have  already  described  as  the  saccharine  fermentation.  The  for- 
mation of  the  sugar,  therefore,  begun  in  the  malting,  is  completed  in  the  mashing. 

3088.  We  shaU  now  point  out  an  accident  to  which  mashing  is  very  liable,  which  it  is  ab- 
solutely necessary  to  guard  against,  and  the  nature  of  which  cannot  be  comprehended 
without  having  recourse  to  those  chemical  principles  which  we  are  blending  in  our  ac- 
count. The  accident  to  which  we  allude  is  called  setting  by  brewers.  When  the  water 
used  for  the  mash  is  of  too  high  a  temperature,  the  whole  often  thickens  and  becomes 
of  a  pasty  nature,  which  prevents  the  water  passing  through  it,  or  the  wort  from  drain- 
ing off;  in  this  case  the  whole  mash  is  irrecoverably  lost,  the  liquor  remaining  locked 
up  in  the  paste.  The  cause  of  this  curious  phenomenon  we  shall  now  explain.  We 
have  already  pointed  out,  that  although  the  usual  notion  is  that  the  whole  of  the  starch 
of  the  bariey  is  converted  into  saccharine  malt  during  malting,  yet  that  in  fact  only  a 
part  is  so  converted,  and  that,  when  the  malt  is  ground  for  mashing,  it  still  contains  the 
greatest  part  of  its  starch  slightly  changed.  Now  it  is  a  fact  well  known  to  every  laun- 
dress that  pure  starch  is  not  acted  upon  by  water  heated  below  160° ;  but  when  the 
temperature  of  the  water  is  raised  to  the  boiling  point,  or  nearly  so,  it  then  thickent 
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faito  a  gelatnioiis  masd,  from  a  oombination  with  the  water,  which  is  the  state  in  wbieh 
it  is  brought  for  stifiening  linen.  The  accident  of  aeuimg  in  the  mash  is  exactly  anal- 
ogous to  this.  It  ia  owing  to  the  water  being  heated  to  such  a  degree  as  is  capable  criT 
gelatinising  the  starch  of  the  malt,  or  converting  it  into  a  stiffgluey  paste,  which  prevenia 
the  water  from  penetrating  into  the  body  of  it ;  consequently,  it  cannot  bare  aoeeaa  to 
and  dissolve  the  saccharine  part.  The  nature  of  this  danger  being  clearly  impressed 
upon  the  mind,  it  will  be  easily  perceived  that  we  most  take  care  that  the  mean  heat  of 
the  mash,  when  mixed,  should  not  be  too  great,  otherwise  we  shall  run  a  great  risk  of 
setting ;  this  heat  should  never  ezoeed  186°  at  the  utmoat ;  at  196<*  most  kinds  of  mall 
alTord  a  cloody  wort. 

3089.  Bui  there  ore  some  other  dratmetoncee  to  U  underotood  heforo  ve  eon  he  frepoted 
ogoinet  oU  the  aeeidento  and  failurea  which  may  arise  from  an  improper  temperature  of 
the  water  used  in  mashing.  It  is  evident  that,  if  hot  water  be  poured  upon  cold  malt,  that 
tbe  temperature  of  the  water  will  be  at  once  considerably  lowered  ;  but  it  is  found  that 
this  lowering  ia  not  so  great  as  if  the  water  waa  poured  upon  raw  barley  ground  :  tbe 
fact  is,  that  some  heat  (that  of  a  few  degrees)  is  generated  by  the  mixing  together  of 
ground  malt  and  water,  which  doea  not  take  place  when  raw  bariey  is  used.  Every 
one  must  have  observed  that  heat  ia  often  excited  by  the  union  of  two  cold  substanoea, 
an  example  of  which  ia  seen  in  mixing  oil  of  vitriol  with  water  suddenly.  Now,  in  pro- 
ducing the  proper  heat  of  the  maah,  allowance  must  be  made  for  all  this ;  and  that  might 
be  done  accurately,  did  all  kinda  of  malt  give  tbe  same  increase  of  temperature ;  but  thia 
ia  not  the  case,  for  the  heating  produced  by  the  malt  depends  in  some  degree  upon  the 
manner  of  preparing  it.  High-dried  malt  heats  more  than  pale ;  and  ro^t  heats  more 
ar  leas  in  proportion  to  the  temperature  in  which  it  has  been  dried.  The  heating  from 
pale  malt  is  very  little,  and  may  generally  be  neglected ;  but  that  from  brown  mak  ia 
considerable,  amounting  sometimes,  it  has  been  said,  to  40^. 

3090.  Another  evil  attends  too  hot  a  mash,  namely,  a  portion  of  extractive  matter  ia 
taken  up  by  the  wort,  causing  a  degree  of  cloudiness,  which  oflen  attends  the  liquov 
through  aU  the  subsequent  processes,  requiring  at  last  the  use  of  fining  in  order  to  be 
got  rid  of. 

3091.  On  the  other  hamd,  there  ore  seoeral  evils  aeeompanying  too  cool  a  mash.  The 
conversion  into  saccharine  matter  will  be  incomplete ;  much  starch  remains  unaltered ; 
the  wort  so  produced  will  be  deficient  in  flavour,  and  be  apt  to  turn  aour  before  it  ruaa 
oflT  clear.  It  is  more  difficult  to  preserve  a  proper  heat  in  mashing  a  small  quantity 
than  a  large  one,  because  in  the  former  the  heat  is  soon  dissipated,  and  tbe  mash  is  apt 
to  cool  too  much  before  tbe  fermentable  substance  is  extracted ;  hence  it  is  necessary 
with  small  quantities  to  employ  as  much  heat  as  may  be  consistent  with  other  ciream- 
stances.  Sometimes  it  is  necessary  to  increase  the  heat  of  the  mash,  which  may  be 
done  by  pouring  boiling  water  into  a  pitcher  or  tin  pail,  and  immereing  the  vessel  partly 
in  the  mash,  but  not  so  deep  that  the  water  can  escape  into  it  -,  the  beat  of  tbe  boiling 
water  coming  through  the  pail  will  warm  tbe  mash. 

8093.  After  the  mash  has  continued  the  p/oper  time  it  is  run  off  by  a  stop-cock,  Of 
spigot  and  faucet,  into  a  vessel  placed  below  to  receive  it,  called  the  under  back;  thia  ist 
in  Uie  brewer's  language,  called  setting  the  tap,  a  phrase  probably  borrowed  from  tbe  old 
and  simple  fashion  of  letting  off  the  wort  from  the  mash  tun  by  a  tap  tree  placed  in  the 
bottom.  This  draining  off  the  wort,  which,  if  the  brewing  be  considerable,  is  best  ef^ 
fected  by  a  stop-cock,  requires  to  be  done  with  caution,  lest  the  grains  in  the  mash  tun 
should  be  disturbed,  and  choke  up  the  holes  in  the  bottom.  To  avoid  this,  which  would 
prove  very  troublesome,  and  risk  spoiling  the  brewing,  the  stop-cock  shoukl  be  opened 
at  firet  very  little,  and  care  should  be  taken  that  the  wort  rons  dear ;  if  it  comes  off 
Ibul,  what  has  been  drawn  should  be  returned  gently  into  the  niash-tub,  and  a  little 
time  allowed  to  elapse  till  it  is  found  to  run  quite  clear ;  as  soon  as  this  is  the  case, 
the  whole,  or  all  that  ia  required,  shouki  be  drawn  off;  but  the  clearnees  of  the  wort  ia 
easential. 

3093.  It  muat  be  observed,  however,  with  respect  to  the  term  idear,  that,  with  all  the 
care  possible,  the  wort  never  flows  from  the  maah  tun  absolutely  transparent  and  bright, 
but  there  is  always  a  dulness,  which  is  to  be  removed  by  tbe  next  operati«>n,  the  htilSng, 
The  cloudiness  which  the  wort  sometimes  will,  after  all,  retain,  is  frequently,  no  doubt, 
owing  to  the  water  having  been  too  hot,  by  which  it  has  dissolved  a  small  portion  of  the 
starch,  inducing  a  slight  degree  of  aetting,  which  will  be  known  by  the  wort  having  a 
slimy  feel ;  but  Dr.  Thomson  observes  that  some  obscurity  bangs  about  the  cauae  of 
the  occasional  cloudiness  of  the  wort,  which  sometimes,  with  every  precaution,  wiO 
continue  all  through  the  brewing,  and  which  cannot  be  removed  ultimately  but  by  fining. 
The  wort,  as  it  first  flows  from  the  nuish  tun,  will  be,  in  general,  of  a  fine  amber  colour ; 
but  its  tint  will  depend  upon  that  of  tbe  malt,  pale  malta  giving  light-coloured  worts,  and 
brown  malta  giving  darker  coloured. 

3094.  Upon  the  whole,  the  actual  temperature  of  the  mash  cannot  be  absolutely  faud  hp  rnnf 
precautions,  which  renders  brewing  more  uncertain  than  could  be  wished,  and  demanda 
some  experience  where  great  accuracy  is  required.  But  observationa  auoh  aa  the  above 
inust  form  the  baais  Upon  which  experience  should  be  built. 
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9006.  77^  vdtoU  of  the  aUract  of  the  nudt  u  noi  obtained  by  the  nroces*  tte  have  jOMt  dt' 
scribed,  some  of  the  wort  already  formed  adhering  to  the  malt,  which  will  still  oootain  a 
portion  of  undissolved  extract,  which  requires  to  be  farther  acted  upon  by  the  warm 
water,  as  in  the  ease  of  tea  or  other  infusions. 

3096.  These  second  and  third  additions  of  water  to  the  malt  are  termed  the  second  and 
third  mashings.  It  must  be  evident  that  the  strength  of  the  ale  or  beer  will  depend 
chiefly  upon  the  proportions  of  the  malt  and  water,  but  partly  upon  the  management,  as 
well  as  upon  the  sort  of  beer  to  be  made.  The  particular  mode  of  adjusting  the  pro- 
portions of  the  materials  and  other  circumstances  upon  which  the  strength  depends  will 
be  considered  in  the  **  Practical  Directions,'*^ 

8097.  The  first  wort  being  drawn,  and  put  into  the  under-back,  there  are  now  several 
modes  of  proceeding,  the  choice  of  which  will  depend  upon  the  kind  of  malt  liquors  re- 
quired. If  both  ale  and  good  table  beer  be  wanted,  the  first  wort  alone  may  be  reserved 
for  the  ale,  as  containing  the  most  valuable  extract  of  the  malt,  and  the  second  and 
third  mashings  may  produce  the  wort  for  the  table  beer,  which  is  the  usual  practice ; 
or  these  last  two  may  be  made  into  separate  beers,  the  last  being  of  very  inferior  qual- 
ity. If  it  be  required  to  make  as  much  as  possible  of  the  best  ale,  then  a  certain  quan- 
tity of  wort  may  be  still  obtained  from  the  malt  of  a  quality  nearly  equal  to  the  last, 
which  may  be  added  to  it  by  the  following  process : 

Pour,  or,  rather,  sprinkle  water,  of  the  temperature  of  about  170°,  on  the  surface  of 
the  malt  in  the  mash  tun,  without  stirring  it,  by  means  of  a  watering-pot  having  the 
holes  in  the  nose  larger  than  usual ;  or  any  kind  of  vessel,  as  a  pail  with  holes  in  the 
bottom,  may  be  suspended  over  the  mash  tun,  and  the  water  being  poured  into  this,  it 
may  be  moved  about  by  hand  and  directed  to  every  part  of  the  mash.  The  tap  hole  of 
the  mash  tun  being  left  open,  wort  nearly  of  the  same  richness  as  that  at  first  obtain^ 
will  flow,  till  the  whole  residue  of  the  first  wort  wbicb  had  been  detained  in  the  malt 
had  run  out.  To  know  when  to  stop  pouring  on  water,  which  should  be  done  gradually, 
and  at  intervals,  taste  frequently  the  wort  that  runs  out.  When  its  sweetness  dimin- 
ishes greatly,  which  will  take  place  almost  suddenly,  the  tap  bole  is  to  be  closed,  and 
no  more  water  is  to  be  added.  This  wort  is  to  be  added  to  that  already  drawn.  If  any 
more  water  be  added  in  the  above  manner,  it  will  give  a  wort  only  fit  for  the  table  beer ; 
its  odour  will  be  inclined  to  sourishness,  although  it  be  not,  in  fact,  acid.  This  process 
is  termed  by  the  brewers  sparging.  But  if  it  be  required  to  make  a  good  deal  of  weaker 
beer,  as,  for  instance,  table  beer,  then  this  last  process  may  be  omitted,  and  the  second 
mashing  gone  on  with  immediately. 

Before  we  proceed,  it  may  be  proper  to  mention  that  in  the  nruish  tnn  provision  is 
made  to  prevent  the  malt  which  has  been  employed,  now  called  grains,  from  coming 
oflTwith  the  wort,  either  by  a  strainer  in  the  inside,  or  by  a  double  perforated  bottom  for 
this  purpose,  which  will  be  described  when  we  treat  of  the  constraction  of  the  appara- 
tus used  in  brewing. 

8098.  Second  mashing. — ^There  being  still,  as  we  have  said,  much  of  the  extract  re- 
maining in  the  grains,  warm  water  is  again  poured  upon  it  in  the  mash  tun,  to  make  a 
second  infusion.  As  there  appears  to  be  some  difference  of  opinion  with  regard  to  the 
degree  of  temperature  at  which  the  water  should  be  employed,  it  is  necessary  that  we 
should  resort  to  principles  in  determining  this  point.  Richardson  and  other  eminent 
brewers  recommend  that  the  heat  of  the  water  in  the  second  mash  should  be  5°  more 
than  that  of  the  first,  and  that  of  the  third  mash  increased  by  5°  farther,  raising  the  tem- 
perature in  each  succeeding  mashing,  in  order  to  extract  more  from  the  malt.  The  rea- 
son for  this  is,  in  the  first  place,  that  all  risk  of  setting  is  over  after  the  first  mash,  and 
because  it  is  desirable  in  the  succeeding  ones  to  obtam  as  much  soluble  matter  as  pos- 
sible from  the  malt.  But  it  has  been  observed  by  Dr.  Thomson,  Mr.  Aikin,  and  other 
eminent  chemists,  that  by  far  the  greater  part  of  the  richest  and  most  saccharine  or  fer- 
mentable part  of  the  malt  has  been  already  extracted  in  the  first  mashing,  which  is  re- 
served for  the  most  delicately  flavoured  liquor ;  and  that,  although  by  this  mode  of  pro* 
ceeding,  namely,  increasing  the  heat  in  each  mash,  the  second  worts  will  acquire  a 
greater  specific  gravity,  yet  that  this  gravity  does  not  arise  from  saccharine  matter  only, 
but  chiefly  from  starch  and  mucilage,  substances  which,  when  in  excess,  greatly  dete- 
riorate the  quality  of  the  liquor,  and  are  liable  to  occasion  failure  by  their  turning  acid. 
It  is  certain  that  the  wort  of  the  second  mashing  has  but  little  sweetness,  and  a  flavour 
and  odour  rather  unpleasant  than  otherwise. 

3099.  Third  mash. — ^The  wort  of  the  third  mashing  is  of  a  greatly  inferior  quality, 
containing  little  else  than  mucilage,  which,  although  by  hopping  may  be  made  into  a 
very  indinerent  small  beer,  is  extremely  apt  to  torn  sour.  Some,  therefore,  recommend 
that  the  water  for  the  first  mash  should  be  180°,  that  for  the  second  170°,  and  that  for 
the  third,  if  taken,  160°.  With  respect  to  the  heat  used  in  the  first  mashing,  if  it  be 
too  low,  there  is  oonstderable  risk  of  the  wort  contracting  a  sourness  in  the  beginning 
of  the  brewing.  In  general,  therefore,  as  Mr.  Donovan  admits,  the  higher  heat  is  prefer- 
able. On  these  and  similar  subjects  the  judgment  of  the  brewer  must  be  exercised  with 
reference  to  the  object  he  has  in  view  in  brewing,  and  it  is  possible  only  to  lay  dowa 
principles  for  his  guide. 
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3100.  In  great  breweries,  they  somettmes  make  a  foaith  mash,  but  this  is  onJj 
used  in  what  thej  call  a  return^  which  is  merely  used  instead  of  water  in  the  next 
brewing. 

8101.  7^  whole  of  the  kernel  of  the  malt  u  never  entirely  dietolved  by  the  hot  water,  even 
hy  the  last  mashing ;  the  husks,  called  grains^  still  contain  a  certain  quantity,  which  is 
more  or  less  according  to  the  process,  and  form  a  nutritious  food  for  cattle,  pigs,  dec. 
Grinding  the  malt  finer  would  he  favourable  to  a  more  complete  extraction,  but  we  have 
already  stated  the  objection  to  this,  from  the  difficulties  of  getting  the  water  to  pass 
through  it  in  mashing  without  the  aid  of  machinery. 

3102.  The  constituents  of  wort  have  been  examined  hy  Dr.  Thomson,  Professor  of  Chem- 
istry in  Glasgow.  By  evaporating  it  to  dryness,  he  found  that  it  leaves  behind  it  a  yel- 
low-coloured residuum,  which  has  a  sweet  taste,  dissolves  readily  in  water,  and  becomes 
clammy,  in  appearance  much  like  treacle ;  this  cannot  be  procured  in  a  perfectly  dry 
state.  He  considers  it  to  contain  a  good  deal  of  the  peculiar  kind  of  sugar  called  star<£ 
sugar,  which  is  similar  to  the  sugar  of  the  grape,  less  sweet  than  cane  sugar,  and  which 
cannot  be  refined,  though  it  may  be  granulated  like  granulated  honey.  Like  the  sugar 
of  grapes,  it  ferments  without  the  addition  of  yeast.  We  have  already  spoken  of  mu- 
cilage and  starch  also  existing  in  the  wort.  The  presence  of  mucilage  with  some  glu- 
ten is  shown  by  their  being  precipitated  in  flakes  by  the  addition  of  alcohol  or  astrin- 
gent matter.  The  mucilage  is  very  apt  to  turn  sour,  though  a  certain  portion  of  it  is 
essential  to  fine  ales.  The  existence  of  some  unaltered  starch  is  proved  by  a  solution 
of  iodine  dropped  into  the  wort  producing  a  blue  colour. 

SuBSKCT.  2. — Boiling  and  Hopping, 

8103.  The  next  operation  in  brewing  is  to  boil  the  sweet  wort,  prepared  as  above  d»- 
seribed,  with  the  hope.  The  wort  or  extract  from  malt  may  be  compared  to  the  must 
or  expressed  juice  of  the  grape,  both  containing  a  consideraUe  quantity  of  the  same 
kind  of  sugar ;  and,  in  fact,  it  would  be  possible  to  prdcure  a  fermented  liquor  from  the 
wort,  either  without  addition,  or  only  by  adding  yeast ;  but  there  are  several  important 
differences  between  the  extract  of  malt  and  grape  juice.  Wort,  besides  being  entirely 
deficient  in  the  principle  called  tartar  (which  is  found  in  the  grape,  and  which  will  be 
mentioned  when  treating  on  wine),  contains  a  much  smaller  quantity  of  saccharine 
matter,  in  proportion  to  the  ferment.  In  consequence  of  this  comparative  abundance  of 
the  fermenting  principle,  if  the  wort  were  made  to  ferment  at  once,  without  boiling,  as 
the  juice  of  the  grape  does,  it  would  very  soon  go  through  the  vinous  stage,  and  pass 
into  the  acetous,  and,  perhaps,  the  putrefactive  ;  become /oxed,  as  the  brewers  express 
it,  and  we  should  then,  instead  of  beer,  have  only  an  ill-smelling  vinegar,  an  effect  which 
would  be  still  farther  increased  by  the  hirge  quantity  of  mucilage. 

3104.  The  chief  use,  therefore,  of  boding  the  wort  is  to  get  rid  of  some  of  this  natural 
ferment,  or  gluten  and  mucilage,  which  are  held  in  solution  in  too  great  quantity.  This 
the  boiling  efibcts  upon  the  principle  of  coagulation ;  for  the  gluten  is  coagulated  or 
curdled  by  boiling  water,  in  the  same  manner  as  white  of  eggs,  and  is  thus  easily  se|>- 
arated  from  it.  This  coagulation,  and  likewise  that  of  the  mucilage,  is  farther  Assisted  hy 
the  addition  of  the  hops,  which,  containing  an  astringent  principle,  has  a  powerful  prop- 
erty in  coagulating  these  substancea. 

3105.  Another  use  in  boiling  the  wort  with  hops  is  to  unite  to  the  former  the  hitter  and 
aromatic  principles  contain^  in  the  latter,  which  are  necessary  to  cover  the  sweet 
mawkish  taste  of  the  sweet  wort  by  itself,  and  give  that  agreeable  flavour  for  which 
malt  liquors  are  esteemed.  It  may,  perhaps,  be  supposed  that  a  decoction  of  hops  might 
be  added  to  the  wort  without  boiling ;  but,  as  it  is  the  boiling  chiefly  that  effects  the  co- 
agulation, this  is  necessary. 

3106.  ./I  third  reason  sometimes  alleged  for  boiling  the  wort  is  to  evaporate  part  of  the 
water,  and  thus  render  the  wort  stronger ;  but  this  is  only  in  cases  where  too  much 
water  has  been  employed  through  error,  or  in  consequence  of  bad  calculation,  which  it 
is  very  desirable  to  avoid. 

3107.  Wort,  indeed,  before  fermentation,  and  after  it,  is  extremely  liable  to  acetify ;  and 
this  renders  brewing  an  operation  of  great  delicacy,  slight  circumstances  being  sufficient 
to  mar  its  success,  such  as  sudden  changes  of  weather,  or  even  thunder  storms,  to  say 
nothing  of  the  agency  of  witches,  so  much  complained  of  in  the  olden  time.  The  wort, 
therefore,  should  not  remain  long  in  the  under-back,  but  should  be  transferred  as  quickly 
as  possible  into  the  copper  to  be  boiled. 

3108.  This  coagulation,  called  breaking  by  the  brewers,  is  generally  accomplished  by  boil- 
ing about  half  an  hour,  or  nearly  an  hour,  aocordfng  to  circumstances,  and  it  is  known 
to  be  sufficient  by  the  appearance  of  flocculent  masses  swimming  about  and  collecting 
in  the  copper ;  these  gradually  increase  as  the  ebullition  is  continued,  and  they  consist 
of  the  gluten  and  mucilage  of  the  wort,  which  from  the  dissolved  state  have  become 
solid  by  the  combined  operation  of  the  boiling  water  and  the  astringent  principle  of  the 
hops.  When  upon  trial,  by  taking  out  a  small  quantity  of  the  wort,  it  is  found  that  the 
coagulation  is  complete,  by  the  flaky  masses  subsiding  to  the  bottom,  and  leaving  the 
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wort  clear,  the  boiling  m  diacontiiioed,  and  the  wort  is  drawn  off,  in  order  to  be  oooM 
previously  to  fermentation. 

As  a  proof  of  the  utility  of  this  operation  of  boiling,  it  is  noticed  that,  if  a  quantity  of 
wort  be  fermented  without  being  boiled,  the  fermentation  continues  much  longer  than 
an  equal  quantity  that  has  been  boiled,  and  that  the  first  will  produce  a  thin  liquor  that 
soon  becomes  acidulous,  and  which  is  not  calculated  for  keeping.  Such  liquors  were 
probably  made  before  the  use  of  hope  was  known,  and  were  required  to  be  drunk  very 
new. 

3109.  The  boiling  must  always  be  coniinued  till  this  eoagtdaJtion  appears,  otherwise  it 
will  be  useless,  and  a  much  longer  continuance  of  it  is  injurious  ;  about  half  an  hour 
may  be  sufficient  for  extracting  the  soluble  principles  of  the  hop,  but  not  always  for  the 
coagulation  we  have  mentioned.  If  the  boiling  be  continued  too  long,  certain  evils  en- 
sue ;  too  large  a  quantity  of  the  coa^lable  ferment  may  be  separated,  and  the  presence 
of  some  of  this  in  the  wort  is  essential  lo  the  fermentation,  which  then  will  be  languid ; 
the  strength  of  the  liquor  will  suffer,  and  perhaps  the  whole  may  acetify. 

Another  evil  is  occasioned  by  too  long  boiling,  and  also  by  violent  boiling,  which  can- 
not be  easily  remedied,  namely,  the  loss  by  volatilization  of  the  essential  oil  of  the  hops, 
which  contains  the  aroma.  On  this  account,  the  hops  should  not  be  put  in  until  the 
wort  has  boiled  some  time,  that  the  rank  flavour  may  not  be  extracted  by  too  long  de- 
coction ;  and  care  should  likewise  be  taken  that  the  boiling  shoald  be  as  uniform  as 
possible. 

duo.  The  greatest  part  of  the  flakes  eoa^uUUed  is  detained  in  straining  the  wort  into  the 
coolers ;  what  remains  is  thrown  out  with  the  yeast  in  fermenting,  and  lastly,  in  the 
lees  of  the  beer,  thus  freeing  it  from  matters  which  otherwise  would  have  remained  in 
solution,  or  have  rendered  the  liquor  thick  and  turbid. 

Sill.  1%  Mm9  fiae»»  •  9€pat^9  ii^Mgion  of  ik»hop» hoM l>9tH  mmiMytatA  sftenrmrd  added  toth*  wort,  imtaad 
of  boiUof  the  ho|M  with  the  wort ;  this  hw  oecn  recommended,  m  preaeryiDg  the  eeiential  oil,  which  it  ■ome- 
timet  kMt  in  the  common  procees,  and  a* leaving  out  the  rank  flaTour  which  Jong  boiling  oztracte. , 

311S.  Amomg  tkt  taiprevemcnlt  tn  brewimgf  aouie  of  which  might  be  adopted  in  domestic  arrangements  where 
•xpeaae  ia  not  aa  object,  is  boiling  the  wort  Xry  means  of  steam  surrounding  the  outside  of  the  boiler,  instead 
of  suffering  the  fire  to  oome  in  contact  with  it ;  this  will  prevent  all  risk  of  burning  the  ingredients,  and  giving 
a  disagreeable  taste  to  the  beer.  The  boiler  that  supplies  the  steam  should  be  furnished  wiih  a  safety  valve, 
and  the  outside  jacket  or  casing,  between  which  and  the  copper  the  steam  is  introduced,  may  even  be  of  wood. 

SuBsxcT.  3. — Cooling  the  Wort. 

3113.  After  the  wort  has  been  sufficiently  boiled  toith  the  hops,  it  is  necessary  to  cool  ii 
down  to  the  proper  temperature  for  fermentation ;  and  this  must  be  done  as  quicKly  as  pos- 
sible, since  the  wort  would  be  very  apt  to  pass  into  the  acetous  fermentation  were  it 
kept  long  at  a  high  temperature.  The  necessity  of  cooling  the  wort  rapidly,  though  so 
important,  is  one  of  the  most  difficult  and  uncertain  parts  of  brewing,  as  it  requires  that 
conveniences  are  bad  for  exposing  a  very  large  surface  to  the  air,  and  it  is  necessary, 
also,  that  the  temperature  of  the  atmosphere  should  be  sufficiently  low,  on  which  account 
it  is  not  possible  to  brew  well  in  the  summer,  nor  in  a  warm  climate. 

3114.  Cool  dry  weather  is  best  adapted  for  breuring,  on  account  of  the  cooling  of  the 
wort ;  extremes  of  heat  and  cold  are  unfavourable,  and  therefore  spring  and  autumn 
have  been  generally  selected  for  private  brewing.  March  and  October  are  months  well 
known  as  the  fittest  times  of  the  year.  In  the  great  breweries  they  brew  some  beer  in 
the  summer  as  well  as  in  the  winter ;  but  then  they  make  use  of  large  fans  and  refri- 
gerators for  cooling  their  worts,  and  even  with  these  there  is  more  risk  than  in  cold 
weather  ;  in  winter,  with  a  dry  north  or  east  wind,  the  cooling  is  speedily  performed ; 
but  in  frosty  or  very  cold  weather  the  fermentation  is  slow,  except  means  are  taken  to 
keep  up  the  heat. 

3115.  In  warm  weather,  especially  if  at  the  same  time  the  air  is  moist  and  close,  the 
cooling  is  so  far  retarded  that  spontaneous  decomposition  of  the  liquor  sometimes  begins 
to  take  place  ;  specks  of  white  mould  sometimes  make  their  appearance  on  the  surface, 
and  communicate  to  the  mass  a  rank  and  disagreeable  musty  flavour.  In  this  state  the 
liquor  is  said  to  be  fbxcd ;  and  the  effect  consists  in  an  extremely  minute  species  of  ye- 
getation  growing  in  the  wort,  but  which  it  would  require  a  good  microscope  to  recognise. 
Should  this  accident  happen,  it  would  be  sure  to  increase  in  every  subsequent  stage  of 
the  brewing,  and  even  during  the  consumption  of  the  ale  or  beer. 

3116.  To  expedite  the  cooling  as  much  as  possible,  a  variety  of  expedients  are  resorted 
to,  which  must  vary  according  to  the  magnitude  of  the  brewing,  and  the  particular  local- 
ities. In  dry  settled  weather  the  wort  is  best  cooled  out  of  doors,  but  it  must  be  care- 
fully guarded  from  rain.  When  it  is  cooled  within  doors,  all  the  doors  and  windows 
should  be  set  open,  and  it  is  necessary  to  take  care  that  the  sun  does  not  shine  upon  it. 
Thundery  weather  is  particularly  unfavourable. 

3117.  The  temperature  to  which  the  boiled  wort  is  to  be  reduced  previous  to  fermentation 
ought,  if  possible,  to  be  about  60*^,  or  very  little  more.  The  injury,  however,  sustained 
by  fermenting  at  too  high  a  temperature  is  not  by  any  means  so  great  as  the  leaat  de- 
gree of  foxiness  ;  and  therefore,  if  the  weather  be  close  and  warm,  and  the  brewer  has 
DO  other  means  of  cooling  his  wort  except  by  exposure  to  the  air,  let  him  ferment  at  70^- 

4D 
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3118.  In  Scotland  and  on  the  Continent  they  ferment  at  yery  low  tempeTatores ;  hot 
Br.  Thomson  observes  that,  when  the  room  in  which  the  fennentatton  is  carried  on  is 
cold,  if  the  wort  is  cooled  down  as  low  as  the  atmosphere,  it  often  refuses  to  ferment, 
and  artificial  heat  is  obliged  to  be  used  before  it  will  begin.  He  recommends  that  the 
temperature  shonld  never  be  less  than  56^,  except  the  room  be  warmer,  in  which  case 
the  temperature  may  even  be  reduced  to  SS'*.  The  wort  loses  dnring  the  operation  of 
cooling  a  considerable  quantity  of  water  by  evaporation.  The  loss  in  the  cooKng  is 
often  more  than  one  eighth  of  the  whole  bulk  of  the  wort ;  its  strength,  therefore,  be- 
comes greater. 


SuBSBCT.  4. — FenmenUiian  of  Malt  lAquor  t»  tlu  Tun, 

8119.  We  now  proceed  to  describe  the  principal  proceaa  in  brewing,  that  for  whidi 
all  that  has  hitherto  been  done  is  but  preparatory.  By  this  process  the  sweet  mild  de- 
coction called  wort  is  to  be  converted  into  a  brisk  lively  liquor  or  aU  oentaming  a  oon- 
aiderable  portion  of  spirit.  As  the  general  principles  of  fermentation  have  been  already 
fully  treated  of,  wo  shall  now  only  touch  upon  them  as  far  as  they  ars  necessarily  con- 
nected with  our  present  subject. 

3120.  We  hate  said  that  a  MoltUian  ofperfeetly  pure  BUgar  in  waUr  w9U  wot  ferment  of 
tttelf,  although  one  made  with  brown  or  coarse  sugar  ferments  very  readily.  The  sugar 
made  from  starch  will  likewise  ferment  of  itself,  and  of  conrse  the  saccharine  matter  of 
malt,  as  well  as  a  solution  of  the  sugar  of  grapes.  In  the  general  view  of  the  fermenta- 
tion of  wort,  therefore,  we  may  suppose  that  the  yeast  employed  might  be  omitted,  be- 
cause it  is  not  absolutely  necessary  to  this  process,  bat  seems  merely  to  render  the 
eflect  more  certain  and  rapid,  and  consequently  prevents  the  passage  of  the  liqnid  into 
acidity,  which  almost  always  takes  place  when  the  fermentation  is  very  slow. 

3131.  In  Mome  of  the  eanntiee  tn  England  ii  hoe  always  Uen  a  praetiee  in  frinata  hremng 
to  trust  to  spontaneous  fermentaiumj  instead  of  employing  yeast  to  begin  the  fermentation, 
as  is  the  usual  mode.  Mr.  Booth,  who  has  seen  this  method,  which  appears  not  to  be 
generally  understood,  informs  us  that  when  the  wort  is  snIBciently  boiled,  it  is  pot  at 
once,  boiling  h6t,  into  the  casks,  merely  separating  the  hops  without  any  darillcation. 
In  about  forty-eight  hours  the  fermentation  is  known  to  have  commenced  by  the  ap- 
pearance of  a  froth  or  yeast  which  is  seen  to  issue  from  the  bung-hole.  The  quantity 
of  yeast  that  comes  out  from  the  cask  is  not  considerable,  and  in  the  course  of  eight  or 
ten  days  the  fermentation  subsides.  It  is  now  found  that  the  yeaat,  which  has  been 
forming  all  the  while,  has  collected  into  a  solid  crust  on  the  surface  of  the  liquor,  which 
has  at  last,  in  consequence  of  contraction  as  it  cooled,  shrunk  away  from  the  yeast, 
leaving  a  vacuity  between  the  liquor  and  the  crust ;  and  it  is  said  that  this  crust  of 
solid  yeast  is  of  use  in  defending  the  beer  from  the  air.  This  ale  cleans  by  subetdence 
only,  but  requires  to  be  kept  for  a  twelvemonth  before  it  is  fit  to  drink.  Only  strong 
ale  can  be  fermented  in  this  manner,  for  weak  worts  would  run  into  acidity  before  the 
vinous  fermentation  could  be  completed.  A  sunilar  mode  of  fermentation  is  employed 
in  Brussels  and  other  parts  of  the  Continent. 

3123.  By  far  the  ntost  general  method,  however ^  tn  this  country,  and  which  ia  considered 
as  making  the  best  and  wholesomest  malt  liquor,  is  to  commence  the  fermentation  by 
adding  to  the  wort  a  certain  quantity  of  yeast  procured  from  another  brewing ;  and  this 
is,  accordingly,  the  method  which  we  recommend,  and  which  we  shall  now  describe. 

8123.  When  the  wort  is  cooled  down  to  the  proper  temperature  by  exposure  in  the  coders, 
which  may  be  about  70°  in  temperate  weather,  according  to  some  brewers,  hot  with 
others  as  low  as  60°,  or  even  60°,  it  is  run  into  a  strongly-hooped  vessel,  deep,  and  of  a 
suitable  size,  called  the  fermenting  tun  or  vat,  or,  as  the  brewers  term  it,  the  gyle  ten. 
This  should  be  larger  than  would  be  merely  necessary  to  hold  the  wort,  because  a  con- 
siderable increase  uf  bulk  takes  place  during  the  fermentation,  in  consequence  of  which 
the  liquor  would  run  over,  except  allowance  were  made  fur  it.  On  this  aocount  its  c»- 
paoity  should  be  one  half  greater  than  the  bulk  of  the  wort ;  and  it  should  have  a  cover 
to  exclude  the  air. 

3184.  It  may  be  proper  here  to  recapitulate  the  leading  facts  which  render  this  process  of 
fermentation  necessary. 

The  vinous  fermentation,  or  the  prodoction  of  ateohd  or  spirit,  which  forms  the  in- 
toxicating part,  or  strength  as  it  is  called,  of  malt  liquors,  cannot  be  induced  except 
through  the  medium  of  some  kind  of  saccharine  matter ;  and  the  ose  of  malt  is  to  sup> 
pdy  a  species  of  sugar,  which,  though  not  exactly  the  same  as  that  of  the  sugar-cane,  ia 
yet  equally  fit  for  fermentation.  A  sdution  of  coarse  sugar  in  water,  we  have  seen, 
will  ferment  of  itself;  but,  to  expedite  this  process,  a  substance  called  ^  ferment  is  add- 
ed, which  substance  is  contained  in  yeast  that  has  been  thrown  up  by  some  previous 
fermentation.  When  this  ferment  comes  into  contact  with  saccharine  matter  under 
favourable  circumstances,  a  peeuliar  chemical  action  takes  place,  in  consequence  ot 
which  the  sugar  is  decomposed  or  separated  into  its  elementary  constituents,  and  these 
are  recombined  in  another  manner,  so  as  to  give  rise  to  two  new  substances,  alcohol  or 
spirit,  and  carbonic  acid.    The  yeast  itself  is  likewise  decomposed ;  bat  the  nature  of 
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this  deeomposition  ia  obscure,  and  we  may  disregard  it ;  since  the  alcohol  and  the  car- 
bonic acid  themselves  make  op  the  exact  weight  of  the  sugar,  we  may  consider  it  alone 
as  supplying  the  alcohol.  The  alcohol  being  the  liquid  which  we  wish  to  form,  it  fol- 
lows that  the  more  sugar  is  decomposed  the  stronger  will  be  the  malt  liqoor ;  and  its 
strength  will  depend  partly  upon  the  quantity  of -saccharine  matter,  or,  in  other  words, 
malt  or  grain,  employed^  and  partly  upon  the  success  with  which  the  fermentation  has 
been  effected,  the  latter  resulting,  in  a  great  measure,  from  the  skill  of  the  brewer.  The 
carbonic  acid  gas  or  fixed  air,  separated  by  the  fermentation,  escapes  through  the  liquor 
into  the  atmosphere,  producing  the  appearance  of  ebullition,  from  which  the  process 
derives  its  name. 

3136.  Hmng  recapUuUUed  these  faett  neeeasa$y  to  he  kept  m  mind,  toe  proceed  to  state 
that,  the  wort  being  now  in  the  fermenting  tun,  a  certain  quantity  of  yeast  is  to  be 
added  to  it ;  and  it  is  essential  that  this  should  be  fresh  and  of  the  best  quality,  for  bad 
yeast  may  spoil  the  whole  brewing. 

3136.  Wken  vfort  is  to  be  fermented  for  strong  oU,  it  is  necessary  to  procnre  yeast  from 
ale  of  equal  strength.  Though  strong  ales  cannot  be  fermented  by  the  yeast  procured 
from  weak  worts,  yet  the  yeast  of  ale  will  ferment  any  weaker  beer.  Weak  beer  fer- 
ments rapidly,  but  the  fermentation  is  soon  over. 

3187.  Thmgh  yeost  can  he  kept,  yet  new  yeast  is  more  active  than  old ;  and  it  is  a  cnrioos 
fact  that,  if  soccessire  brewings  in  the  same  place  are  inoculated  with  the  yeast  of  the 
previous  fermentations,  the  yeast  will  sometimes  at  last  degenerate,  in  which  case  a 
supply  must  be  had  from  anotlier  brewery.  Yeast  is  also  liable  to  become  putrid  by 
keeping,  like  animal  matter ;  and  the  smallest  quantity  of  this,  or  the  least  tendency  to 
it,  will  inoculate  the  whole  tun  with  its  bad  condition. 

8138.  The  best  yeast  is  that  which  is  collected  at  the  top,  and  which  has  become  a 
dense  tough  froth,  formed  when  the  fermentation  has  been  a  good  deal  advaneed.  What 
has  fallen  to  the  bottom,  or  the  ground  yeast,  is  not  so  powei^ul. 

3139.  The  proportion  of  yeast  that  should  be  used  cannot  be  the  same  exactly  for  all 
oases,  for  it  must  depend  partly  upon  the  quality  of  the  beer  and  on  the  season :  in  most 
oases,  a  larger  quantity  of  yeast  will  have  the  same  effect  as  a  higher  degree  of  heat  in 
exciting  the  fermentation,  and  a  smaller  quantity  will  be  equivalent  to  a  lower  tempera- 
ture ;  but,  in  general,  a  gallon  for  four  barrels  may  be  stated  as  a  general  rule  when  the 
wort  is  from  60^  to  70^ ;  if  the  heat  be  greater,  something  less  may  be  sufficient.  If 
the  fermentation  is  too  languid,  more  yeast  must  be  added  to  revive  the  action,  without 
which  the  beer  will  not  only  be  deficient  in  spirit,  but  have  a  mawkish  taste  cmnpound- 
ed  of  sweet  and  bitter,  be  apt  to  fret  on  a  change  of  air,  and  be  peculiarly  liable  to  turn 
sour.    Great  care  must  be  taken  to  Mend  the  yeast  intimately  with  the  wort. 

3180.  The  whole  hating  been  weU  mixed,  and  the  cover  put  on  the  vat,  fermeniation  com- 
wunces  in  from  three  to  five  hours,  according  to  the  temperature  of  the  mass.  A  few 
bubbles  may  be  seen  first  rising  in  the  wort,  and  these  collect  first  about  the  sides  of 
the  vat,  where  they  soon  form  a  kind  of  ring  or  line  of  froth :  this  gradually  increases 
in  breadth,  advancing  by  degrees  towards  the  centre,  the  liquor  generally  becoming 
turbid.  At  length  the  whole  surface  is  covered  by  this  frothy  or  cream-looking  sub- 
stance, which  increases  with  a  low  hissing  noise,  owing  to  the  breaking  of  the  nomer* 
ons  air  bubbles  and  the  escape  of  the  carbonic  acid  gas  which  they  contain,  the  nature 
of  which  has  been  already  explained. 

8131.  As  the  fermentaiion  increases  in  activity,  the  froth  or  yeasi  rises  higher,  and  is 
elevated  partially  in  little  pointed  forms  called  rocks  by  the  brewers.  The  yeast,  at  first 
white,  becomes  yellowish,  then  brownish  yeUow,  or,  rather,  streaks  and  little  masses  of 
that  colour  collect  upon  it ;  these  darker  parts  contain  the  bitter  principle  of  the  hop, 
and  when  it  is  not  desirable  that  this  shall  be  retained,  as  is  the  case  in  fine  ales,  the 
brewer  skims  it  off  that  it  may  not  mix  with  the  liquor.  About  this  stage  of  the  pro- 
cess the  brewer  perceives  a  peculiar  odour,  somewhat  of  a  vinous  nature,  called  by  the 
Workmen  by  the  strange  name  of  stomach;  and  this  continuing  to  acquire  strength  till 
the  process  is  finished,  the  experienced  brewer  judges  by  it  partly  of  the  success  of  his 
operation.  The  froth  at  length  becomes  of  a  firmer  consistenoe,  being  composed  of  a 
more  viscid  and  glutinous  matter,  and  the  bubbles  do  not  break  so  soon,  but  form  larger 
than  at  first.  The  whole  head,  after  this  fermentation  has  continued  some  time,  begins 
to  grow  flatter,  the  formation  of  froth  lessens,  and  the  dense  viscid  substance  which  had 
floated  by  its  means  would  fall  into  the  liquor  if  it  was  not  skimmed  off.  This  is  done 
sooner  or  later,  as  the  brewer  wishes  the  fermentation  to  continue  or  to  cease. 

If  he  is  desirous  of  continuing  the  fermentation,  he  will  sometimes  beat  back  the 
yeast  into  the  liquor,  and  mix  them  together,  which  operation  is  termed  rousing.  If  ha 
wishes  to  check  the  fermentation,  or  considera  it  suflScient,  he  will  carefully  remove 
the  yeast  by  skimming  it  off  to  preserve  it  for  another  brewing.  As  soon  as  the  head 
of  yeast  ceases  to  rise  the  firet  fermentation  is  complete. 

3133.  When  the  yeast  is  first  added,  the  wort  is  turbid,  and  has  scarcely  any  degree  of 
transparency ;  but  as  the  fermentation  advances,  a  gradual  deposition  of  opaque  matter 
takes  place,  and  the  liquor  becomes  comparatively  transparent,  as  well  as  specifically 
lighter,  in  consequence  of  the  spirit  produced. 
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3133.'  During  the  ftrmentalion  in  the  tub  the  temperature  of  the  liquor  eaiUimuM  to  inereMU ' 
till  It  be  a  few  degrees  warmer  than  when  it  was  first  pat  in,  but  the  precise  increase 
depends  partly  upon  the  temperature  of  the  liquor  at  the  beginning,  partly  upon  the 
quantity  of  it,  and  partly  upon  the  heat  of  the  weather.    In  very  large  breweries  it  is 
said  to  rise  even  12°  or  15°,  but  perhaps  not  a  third  of  this  in  private  breweries. 

3134.  Any  mdden  cheek  to  the  fermetUtUioH  is  very  injurume,  often  occasioning  a  cloud- 
iness in  the  beer  which  nothing  can  remove,  and  this  same  thing  happens  by  a  change 
in  the  weather ;  such  alterations  will  affect  small  quantities  much  more  than  large  ones, 
and,  therefore,  changes  will  be  serious  in  small  brewings  that  will  not  be  much  felt  in 
those  on  a  great  scale. 

3135.  A  few  farther  remarkt  on  the  diJicuUieM  of  this  yroeeee  or  part  of  the  art  may  ha 
ueeful.  The  smaller  the  quantity  of  wort  to  be  fermented,  the  less  is  the  heat  exeited  by 
the  process,  and,  consequently,  the  slower  the  fermentation.  If  the  fermentation  does 
not  begin  soon  enough,  or  is  too  languid,  the  fault  may  lie  with  the  yeast,  which  may 
be  in  too  small  quantity,  or  its  quality  may  not  be  good,  in  which  latter  case  it  may  be 
necessary  to  procure  some  from  another  brewery,  though  this  is  an  evil  that  should,  if 
possible,  be  avoided.  If  the  quantity  is  too  small,  more  may  be  added,  from  which  little 
inconvenience  can  arise  compared  with  that  of  an  imperfect  fermentation.  Sometimes 
sifting  a  little  flour  of  malt  all  over  the  surface  is  of  use.  Too  languid  a  fermentation 
may  also  be  owing  to  the  temperature  of  the  wort  not  being  sufliciently  high :  in  that 
case  plunging  a  pail  full  of  boiling  water  partly  into  the  wort  will  raise  its  temperature. 

If  the  quantity  of  yeast  be  too  great,  or  the  temperature  of  wort  too  high,  the  ferment- 
ation will  go  on  too  rapidly,  and  there  will  be  danger  of  its  passing  mto  the  acetous 
stage :  when  this  is  the  case,  everything  should  be  done  that  will  check  the  fermentation 
by  cooling  or  otherwise.  A  pail  of  cold  water  plunged  into  the  wort  may  be  tried ;  the 
doors  and  windows  may  be  thrown  open.  Too  much  yeast  is  liable  to  render  the  beer 
what  is  called  yeast  bitter.  High-dried  malt  does  not  ferment  so  readily  as  pale  malt, 
since  the  starch  has  become  a  little  altered. 

3136.  With  respect  to  the  extent  to  which  the  fermentation  is  to  be  earriedf  this  will  depend 
upon  the  kind  of  liquor  to  be  brewed :  in  ales  it  is  not  desirable  that  all  the  saccharine 
matter  should  be  decomposed  and  converted  into  alcohol,  because  they  require  other 
qualities  besides  strength ;  it  is  requisite  that  they  should  have  a  certain  degree  of 
sweetness  and  viscosity ;  therefore  the  fermentation  must  be  stopped  before  all  these 
are  destroyed.  On  the  contrary,  in  porter,  which  may  be  called  a  diy  malt  liquor, 
sweetness  is  not  wanted,  and  the  fermentation  is  carried  to  a  greater  length. 

Since  alcohol  or  spirit  is  lighter,  bulk  for  bulk,  than  water,  it  is  evident  that  the  more 
spirit  there  is  produced  by  the  fermentation,  the  lighter  the  wort  which  is  fermenting 
will  become ;  this  lightness,  which  marks  the  quantity  of  aleohol  produced,  and,  of 
course,  that  of  the  saccharine  matter  altered,  is  called  by  the  brewers  attenuation ;  and 
when  they  speak  of  the  attenuation  being  carried  far,  they  mean  that  the  decomposi- 
tion of  the  saccharine  matter  has  been  effected  so  much.  The  weight  or  specific 
gravity  of  wort  is  greater  than  that  of  water,  just  in  proportion  to  the  addition  uf  the 
malt  extract ;  hence  the  brewer  has  a  mode  of  measuring  this  strength  by  means  of  an 
instrument  called  a  saccharometer,  and  by  the  same  instrument  he  can  determine  wheth- 
er he  has  carried  the  fermentation  as  far  as  he  ought,  by  ascertaining  how  much  lighter 
it  has  become.  This  brings  scientific  brewing  to  a  much  greater  degree  of  certainty 
than  it  could  attain  without  the  use  of  this  instrument,  which  is  now  universally  em- 
ployed in  this  country  by  professed  brewers. 

But  in  private  brewing  a  small  difference  in  the  strength  of  malt  liquors  is  of  less 
importance  than  in  a  manufactory,  where  a  great  part  of  the  profits  may  turn  upon  it 
Neither  is  it  to  be  expected  that  this  practice  could  be  employed  generally  in  domestic 
brewing ;  and  therefore  we  have  not  introduced  the  description  of  the  instrument. 

3137.  Nothing  positive  can  be  said  with  respect  to  the  length  of  time  during  which  the 
fermentation  of  ale  lasts^  because  it  varies  considerably  according  to  the  heat  of  the 
weather,  and  the  degree  to  which  the  wort  has  been  cooled  down.  In  ordinary  domes- 
tic brewing  it  is  generally  completed  in  from  twenty  to  twenty-four  hours ;  but  may 
Bomqtimes  require  two  or  three  days.  In  Scotland,  in  the  great  breweries,  they  ferment 
very  slowly ;  for  ten  or  twelve  days,  and  even  a  fortnight  or  three  weeks,  which  is 
considered  by  some  as  a  good  practice. 

3136.  A  smaU  auantity  qf  sugar  is  added  to  the  malt  by  some  brewers  when  they  con- 
sider the  natural  sugar  of  the  malt  not  sufficient.  This  proves  sometimes  a  usefUl 
addition,  and  serves  to  increase  the  strength  of  the  liquor  without  the  risk  of  ruimiiig 
into  the  acetic  state. 

StrsBBCT.  6. — Cleansing  and  Barrelling, 

3139.  When  the  fermentation  appears  to  have,  in  a  great  measure,  subsided,  by  not  throw- 
ing up  any  more  yeast,  it  will  stilt  go  on  for  some  time,  but  in  a  much  more  quiet  and  less 
obvious  manner,  a  few  bubbles  of  gas  rising  occasionally.  The  liquor  cannot  become 
quite  clear  so  long  as  this  is  the  case,  since  loose  particles  of  the  dregs,  or  subsided  yeast, 
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will  continae  to  float  aboat.  There  is  still  some  fermentable  matter  remaining  in  the 
liquid  ;  and  the  continuance  of  a  languid  fermentation  would  soon  cause  the  ale  to  run 
into  acidity  if  the  wort  were  suffered  to  remain  in  the  vat ;  the  yeast  which  had  risen 
to  the  surface  would  subside  to  the  bottom,  where  part  of  it  would  be  dissolved  by  the 
spirit  of  the  beer,  and  it  would  communicate  an  unpleasant  bitter,  which  is  termed  by 
the  brewers  yMMt  hitter. 

3140.  A  second  fermentoHon  is  therefinre  rueeMsary,  to  get  rid  of  the  remaining  fermentOf 
ble  matter ;  and  this  process  is  performed  in  casks  or  barrels,  into  which  the  new  malt 
liquor  is  now  transferred  from  the  fermenting  tun.  This  second  slow  fermentation  is 
by  the  brewers  termed  eUansing,  because  the  beer  seems  to  be  cleansed  of  much  foul 
matter,  which  consists  chiefly  of  mucilage  and  exhausted  ferment,  part  of  which  subsides 
to  the  bottom,  under  the  name  of  dregs  or  lees. 

ZH\.  As  the  yeast  works  out  of  the  casks,  it  leaves,  of  course,  a  vacancy,  which  must 
be  filled  up  daily  by  beer  reserved  from  the  fermenting  tun ;  and  when  the  discharge  of 
froth  has  ceased,  or  nearly  so,  which  will  be  in  about  a  week,  more  or  less,  the  bun^^s  are 
to  be  put  in,  and  well  secured.  A  slight  fermentation  continues  for  some  days  m  the 
closed  cask ;  when  this  has  ceased,  the  feculencies  begin  to  subside,  leaving  the  liquor 
quite  bright  and  clear. 

3142.  Transferring  liquor  from  one  vessel  to  another,  termed  by  the  brewers  racking, 
always  forms  a  considerable  check  to  fermentation,  by  getting  rid  of  the  sediment,  or 
lees,  which  contains  a  great  deal  of  the  ferment.  In  this  case,  if  the  quantity  of  the 
liquor  in  the  fermenting  vat  be  so  considerable  as  to  fill  several  barrels,  it  is  evident  that 
the  temperature  will  be  reduced  by  its  being  divided  into  portions ;  and  in  cold  weather 
this  check  is  sometimes  too  considerable,  since  it  is  necessary  that  the  fermentation 
shall  still  go  on  sh>wly  in  the  barrels.  When  this  is  the  case,  brewers,  a  little  before 
racking,  rouse  or  stir  up  the  yeast  and  wort,  to  revive  the  expiring  fermentation,  or  even 
add  a  little  yeast. 

3143.  If  all  the  previous  yroeesses  have  been  well  managed,  the  beer  itself  will  absorb  all 
the  carbonic  acid  gas  that  is  generated  tn  the  enclosed  cask,  which  will  be  retained  by  the 
drink  from  the  mechanical  pressure  to  which  it  is  subjected ;  and  this  will  constitute 
that  appearance  of  briskness  which  beer  should  have  when  just  drawn,  a  property  owing 
to  the  sudden  disengagement  of  the  gas  which  has  lieen  pent  up  in  the  liquor.  While 
remaining  in  this  state,  the  barrels  should  occasionally  be  examined  by  opening  the  vent* 
peg  a  little,  lest  the  gas  should  collect  in  too  great  a  quantity,  when  the  barrels  might 
burst,  an  accident  which  has  been  known  to  happen. 

3144.  /r  a  few  numths  ale  is  generally  fit  for  use,  though  some  is  kupt  for  a  whole  year 
before  it  is  drunk ;  and  it  continues  to  improve  all  that  time,  provided  it  has  strength  or 
body  enough,  and  it  is  kept  sufliciently  cool  to  prevent  its  passing  into  the  acetous  fer- 
mentation. The  slow  fermentation  is  some  security  against  this,  since  any  change  can 
be  more  easily  watched. 

3145.  It  is  essential  that  a  certain  portion  of  the  saccharine  matter  shall  remain  unfer' 
mented,  that,  by  its  slow  fermentation  while  keeping,  the  liquor  maybe  fed,  as  it  is  called ; 
that  is,  supplied  with  slow  and  gradual  additions  of  alcohol  and  of  carbonic  acid,  to  pre- 
vent that  flatness  and  heaviness  which  would  ensue  from  the  loss  of  the  latter  principle. 
Should  it  happen  that  the  beer  appears  to  ferment  too  much  after  being  barrelled,  an- 
other racking  may  be  found  necessary.  By  repeated  rackings  the  fermentative  matter 
may  be  got  rid  of,  and  such  beer  at  last  become  clear  and  transparent ;  it  may,  if  bot- 
tled, remain  for  years  without  coming  up,  as  it  is  technically  called.  The  object  of  the 
brewer  should  be  to  produce  an  agreeable  beverage,  distinguished  not  so  much  for  abso- 
lute strength,  or  quantity  of  alcohol,  as  for  colour,  flavour,  transparency,  liveliness,  and 
power  of  keeping  for  a  long  time. 

3146.  //  M  essential  thai  the  casks  shall  be  kept  well  closed,  to  prevent  the  escape  of  the 
fixed  air  that  is  formed,  and  the  access  of  common  air.  We  have  stated  that  the  slow 
fermentation  in  the  casks  is  useful  in  forming  continual  small  quantities  of  carbonic  acid 
gas,  and,  as  this  is  absorbed  by  the  beer,  the  latter  is  always  saturated  with  it ;  likewise, 
what  little  vacant  space  there  may  happen  to  be  in  the  cask  above  the  beer  will  be  com- 
pletely filled  with  the  gas,  even  a  little  condensed,  which  will  prevent  more  from  being 
liberated,  or  even  formed,  because  there  is  no  space  for  it  to  expand  in,  on  which  ae- 
connt  the  slow  vinoos  fermentation  is  long  kept  up,  and  so  long  as  this  does  exist  in  any 
degree,  the  acetous  cannot  begin ;  but  when  the  surface  of  the  liquor  is  exposed  to  the 
common  air,  the  carbonic  acid  flies  off  as  soon  as  it  is  formed,  and  room  is  thus  given  for 
the  formation  of  more ;  what  remains,  therefore,  of  the  vinous  fermentation  to  take  place 
is  soon  finished,  and  then  the  acetous  will  begin ;  in  other  words,  the  liquor  will  turn 
sour.  This  effect  may  be  easily  perceived  when  a  cask  is  tapped ;  for  the  beer,  brisk  at 
first,  after  a  time  gets  flat,  from  the  want  of  carbonic  acid,  and,  if  it  is  not  all  used  quickly 
enough,  what  remains  sours. 

Bottling,  the  most  perfect  mode  of  preserving  malt  liquors,  is,  in  fact,  like  potting  the 
liquor  into  very  small  casks,  where  all  the  effects  are  exactly  similar  to  those  just  de- 
scribed.   See  farther,  on  this  subject,  under  **  Bottling  Beer,"  Sect.  X. 
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8»cT.  IV. 


ACTICAL  DtBVCnoVS  FOE  BBBWtlW. 


3147.  Hmng  now  riven  a  gener§l  tiew  ofiho9e  teienHfc  frincipUB  upon  tahkk  the  art  tf 
Irewing  should  be  condmeUd^  we  proceed  to  lay  down  such  plain  practical  directions  as  aiv 
necessary  to  be  attended  to.  we  have  already  pointed  out  bow  much  brewinff  requires 
the  knowledge  of  its  theory ;  but  it  would  be  difficult,  perhaps  impossible,  to  draw  from 
the  mere  theory  of  an  art  the  best  modes  of  practice,  since  these  have  been  the  result 
of  long  experience,  not  by  one  only,  but  by  various  persons.  The  following  practical  di- 
rections have  been  drawn  from  the  best  sources ;  bat  we  have  already  stated  that  no 
rules  can  be  laid  down  that  can  serve  as  infallible  guides  in  all  cases ;  and  hence  we 
would  recommend  the  attentive  perosal  of  the  previous  section.  But  as  there  may  be 
many  persons  who  may  wish  to  brew  their  own  beer,  without  having  leisure  or  inclina- 
tion to  pay  so  much  attention  te  the  theory  as  may  be  required,  we  have  endeavoured  to 
render  this  section  as  complete  a  guide  as  possible  by  itself. 

SvssaoT.  1. — ExplanMlion  of  Teehmeol  Termo. 

3146.  In  every  trade  there  are  some  terms  peeuUar  to  it,  consisting  of  the  names  of  parts 
of  the  apparatus  used,  or  of  particular  operations.  These  terms,  called  techmeol,  are  fre- 
quently unintelligible  to  those  not  belonging  to  the  trade,  and  throw  a  sort  of  mystery 
over  the  whole  practice.  This,  which  is,  perhaps,  in  some  degree  unavoidable,  impedes 
considerably  the  diflusion  of  knowledge  by  creating  a  kind  of  cant  language,  which  is 
sometimes  resorted  to  for  the  purpose  of  concealing  the  processes. 

3149.  It  is  very  desirable  that  these  terms,  often  very  unmeaning,  should  be  employed  as 
little  as  possible ;  but  in  the  mean  time  we  propose  to  translate  the  brewer's  into  the  or- 
dinary language,  or,  in  other  words,  to  give  an  explanation  of  their  technical  expressions. 

from  Um  barrels ;  this  ntme  ia  alio  appliad  to  th«  »ny- 
porta  of  th«  tMrrela. 

Stort  Mf«.— Laifo  voanla  lor  koopiag  malt  li^iMr 
to  mpplj  ooatoaora  bvau 

Entirt  ^y<c«.— Whoa  tliara  is  oalj  one  kind  of  boar 
from  the  sanui  malt. 

Pftrtf  jry^ea.— A  aaoia  aoad  bjr  tha  azeiaa  i 
two  kiod*  of  baar  iroia  ooe  aialt. 

A  0fU  tf  ketr.^Tkt  whola  qaantity  mada  at 

bVBWlDff. 

BliMked.—A  apeciao  oTaoatifieatMii  to  which  bear  ia 
lialila. 

Fo«tf.— Whaa  apacka  of  white  noald  fonn  ia  tha 
wort  aa  it  ia  OMiling. 

Ytaat-bitter. — When  too  mtich  jraaat  baa  baaa  oaad, 
and  the  baar  ia  rendered  too  bitter. 

JZadkiiv.— TranererriDf  beer  from  one  caakto 
other,  to  get  rid  of  the  leea  or  aediment. 

Lemgthi. — A  tenn  need  bj  the  brewer  to  azpi 
the  wiiole  qaaatitT  of  one  kind  of  wott  made  mm 
oartain  qaantity  of  malt. 

Mahvig  vp  /en^<A».— Makinf  apthe  whola  qoantilj 
of  beer  of  a  certain  atrenfth. 

C«mi»f(  ly.— Befinniag  to  laraMat  afaia. 

CUnnnsf. — Tha  aeoood,  or  alow  fermeatatiaB  that 
baar  oodcrfoaa  ia  banala  before  it  %»  finally  pat  into 
the  caaka. 

Aoan^.— LaTga  vaaaela  Ilka  bogahaada,  in  whieh 
biawen  tranafar  the  poiter  from  the  fennentmg  vata, 
to  ondergo  the  alow  fenaantation  previoua  to  ita  beiag 
pvt  into  the  atore  vata. 

AMeaaaltoa  ia  tha  coafarwon  of  the  angar  of  ihm 
malt  into  apirit,  and  the  oonacquant  redaction  of  tha 
apecific  gravity  of  tha  fluid  ia  the  fermaatiag  tab  from 
tiiia  change. 

Brithutg  iif  ale  or  beer  ia  that  atate  in  which  thara 
ia  a  qaantity  of  carbonic  acid  oompraaaed  in  it,  whiflh 
fiiea  off  when  ezpoaed  to  the  air. 

Flatnesg  ia  tha  want  of  the  laat  qaality. 

Heavinesi  aeema  to  be  the  eame  thing,  bat  with 
■MTe  alcohol. 

Fretting  maana  a  alight  fannentation,  by  whidi  tha 
beer  becomea  Main  turbid. 

Feeding  the  Seer  ia  managing  ao  that  there  ahall  ba 
aome  aacrhariaa  left  to  eauee  a  alight  fermeatatkm, 
which  siToa  an  addition  of  alcohol  and  carbonic  acid. 

Routing. — Stirring  np  tha  bear  ao  aa  to  azciia  tha 
fermentation. 

Heut  at  wkieh  the  fan  ta^elcd.— Tha  tamperataia 
at  which  tha  fenaentatioo  ia  begva. 

Return. — Water  which  haa  been  pot  to  the 
after  all  tha  wort  haa  been  ran  off,  to  be  wed  tor  < 
other  brewing  inatead  of  water  alone. 


r.^Thia  ia  alaraya  the  bffawer*a  torn  for 
ter— «  word  which  he  naT«r  aaea. 

Pate  aiaA.— Malt  which  haa  been  expoeed  to  alight 
ily  ia  the  kila. 

AuAer  matt.  —  Mah  which  haa  bean  axpoaad  to  a 
degree  of  heat  aomewhot  greater. 

frown  mult. — Malt  which  haa  beea  dried  au  mach 
aa  to  change  the  colfiur  «f  the  grain  a  little. 

Puient  atatt.—Malt  that  haa  beaa  roaotad  like  eoflba. 

Slack-dried  am^.—Malt  which  haa  been  diied  ia  the 
kiln  leaa  than  ustial. 

&rtjf.— Malt  that  haa  been  groaad  for  madUng. 

Goode. — The  brawer*a  term  for  the  gronad  nialt  ia 
the  maah-iob. 

Mellowed  aiott.— That  whieh  haa  been  expoeed  to 
the  air  for  aome  time,  and  which,  coneeqiieatly,  haa 
imlnhed  aone  water  hirgrometrically,  in  ooatn-diatiac- 
tion  to  that  which  ia  traah  from  the  kiln. 

Back*  are  large  veaMla  of  any  kind  intended  tii  hold 
wort.  The  term  ia  probably  a  corraption  of  the  French 
teMc,  which  aignifiiM  the  sama  thing. 

iAfuer  tadfc.— Tha  watar  ciatera  to  aopply  tha  bcaw- 

arj- 

lAquer  copper. — Copper  for  heating  watar. 

Wort  copper^^Cwppor  tar  boUiag  tha  wort  aad 

iiaek  tmt,  or  laft.— Vcaaal  for  iofaaing  the  malt 

Mashing  oart. — Sticka  for  atirring  np  tha  maah. 

Maehing  maekimee  aia  naad  ia  great  bsawaiiea  for 
atiniog  tha  aiaah. 

7*aply«c.— A  woodaa  ahoft  Ifar  atopping  tha  hole  in 
tha  bottom  of  tha  maah*tub. 

Setting  lap.— Letting  off  tha  aweat  wort. 

Under  oack. — Vernal  to  raceiTo  the  wort  when  let  off 
liam  the  maah-tab. 

Hop  back. — The  firat  Tenel  for  the  wort  to  cool  in, 
where  the  wort  is  drained  from- the  hope.  Thia  ia  alao 
aometimaa  called  tha  Jack  back, 

Oeelera.— -Veaaela  to  cool  the  wort  in. 

Gfle  tun,  the  fennenting  tun,  or  fermenting  Ivft. — 
The  reaael  in  which  the  fermentatitm  ia  carried  on. 
Thia  in  alao  called  tha  loorking  /aa,  and  by  the  great 
brewen  tfuaret,  from  their  form. 

Pitching  ike  wort. — Setting  the  wort  to  ferment; 
applied  particularly  to  the  degree  of  heat ;  aa  pitching 
at  75". 

Warfttar. — Fermaatiag. 

Stomach.— A  atraage  cant  term  need  by  the  work- 
men Cor  the  apirituoaa  odour  parceiTed  ia  fermentar 
ticm. 

Spurging.^SpiifMmK  hot  watar  on  the  graina,  to 
abtain  mora  wort  after  the  fint  haa  been  taken. 

StiOione.—ynuoeU  to  reoeira  tha  yeaat  that  draina 


SuBSBCT,  2. — Description  of  the  Vessels  and  Instruments  used  in  Brewing, 
3160.  There  are  certain  vessels  required  in  every  brewery ;  but  the  exact  kind  win 
depend  partly  upon  the  opolenee  oC  those  who  brew,  and  partly  upon  the  acale  on  which 
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tho  opentions  are  to  ba  carried  on.  Wben  econom?  is  not  bo  mach  an  object  as  to 
bave  everything  very  cimiplele.  considerable  ingenuity  may  be  employed  in  fitting  up 
the  brewbouae.  Tor  which  many  hinta  may  be  obtaioed  from  the  practice  of  proresiionat 
brewcra.  In  aniatler  eitabliihments  niore  simple  apparatus  will  be  found  sufficient,  and 
in  many  cases  il  may  be  an  important  consideration  lureduce  these  tn  the  greatest  aim- 
plicily  possible,  and  to  show  with  how  little  expense  and  (rouble  brewing  may  be  eflect- 
ed.  The  several  modea  hata  Iheir  particular  adrantages,  and  every  individual  must 
chonse  the  style  of  the  various  implements  which  best  auit  his  circumslancea  and  con- 
venience. In  our  description  ofthe  apparatus,  we  shall  include  the  cheapest  as  well  as 
the  moM  complete  kinds  for  private  brewing. 

31S1.   Comr. — The  water  is  healed  in  a  copper  fixed  for  the  purpose,  if  the  brewing 
be  on  a  tolerable  sci^,  or  in  a  portable  one  if  the  pig.  MIL 

'  brewing  be  very  small  1  in  short,  the  size  of  the  cop- 
per must  depend  upon  the  extent  of  the  eaiablish- 
ment,  and  what  ia  required.  Fig.  MS  is  a  copper 
■et  of  the  smallest  kind.  In  the  best  arranged  brew- 
eries, the  copper  and  reservoir  irf  water  ant  placed 
at  the  upper  part  of  the  buliiling,  for  the  convenience 
of  the  liquids  descending  tower  and  lower,  from  one 
stage  of  the  process  to  another,  thus  avoiding  the 
labour  of  raising  tbem  up,  Bui  this  great  conve- 
nience, the  advantage  of  which  will  be  easily  com- 
prehended in  fallowing  the  various  parts  of  Ihe  brew- 
ing processes,  cannot  alwajn  be  obtained ;  and  the 
mode  of  arranging  the  veaaels  must  depend  very 
much  upon  tlie  situalion.  There  is  sometimes  con- 
siderable diltiuulty  in  preventing  the  contents  of  the 
eopper  from  burning,  which,  if  il  should  happen,  will 
give  a  disagreeable  iMte  to  the  beer;  an  improve- 
ment has  bpeu  employed  in  great  breweries,  of  boil- 
ing by  means  ofsleam,  which  obviates  Lhis  inconvenience. 

3153.  Tke  matk  tub,  or  tu>t.— This  is  the  vsaael  which  is  to  hold  all  the  groond  malt, 
or  grist,  and  water  enough  to  make  the  infusion  of  ^,  jgg, 

sweet  wort  fur  ale.  It  should  be  large  enough  to  hold 
the  whule  of  the  wort  of  which  the  ^  is  made,  and  all 
the  malt ;  there  should  likewiaa  be  room  enough  be- 
sides to  mssb  in,  which  requires  st  least  live  or  six 
inches  in  depth,  that  is,  the  liquor  should  not  reach 
above  five  to  six  inches  from  the  edge  of  the  mash-tub. 
It  is  generally  made  of  wooden  slaves  fixed  by  hoops  of 
iron  or  wood,  jff.  SSO.  or  a  porter  ban^l  may  be  sawn 
iu  two  to  make  this  and  the  fermenting  tub.  All  that  is 
essentially  nenessary  is  lo  have  a  tub  or  other  vessel 
capiicious  enough  to  hold  the  malt  and  water  lo  be  in- 
fused, with  a  contrivance  at  the  bottom  to  let  off  the  in- 
fusion, or  sweet  wort,  into  another  vessd.  For  this 
purpose  some  have  a  cock  fixed  near  the  bottom ;  but 
in  cheaper  apparatus  a  spigot  and  faucet,  a  b.fig.  SSI,  is 
found  suHicient  for  those  who  cannot  affiird  the  other,  * 
This,  in  Ihe  common  one,  is  merely  driven  tight  into  the  hols 
tuD.  and  the  peg  takes  out ;  but  this 
simple  contrivance  has  several  defecta 
which  a  cock  is  free  from  :  the  wood  is 
apt  to  swell  with  the  hot  liquid,  and 
then  can  scarcely  be  moved ;  also,  in 
attempting  to  draw  oS  the  wort  it  will 
sometimes  issue  suddenly  and  scald  the 
operator.  An  improvement  is  to  have 
a  screw  cut  upon  the  fsucet,  aa  at  d. 
Sometimea,  lo  keep  back  the  grains,  a 
basket,  (,  is  placed  within  the  mash- 
tub,  inio  which  the  spigot  and  faticet  ia 
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"  --     -    pnnmilu  hireh  nnu  v^iti  tbiiikk  wImi  yua  lin  iia,iii>lii  off 


9161.  Some  recommend  Tor  a  muh  tun  »  vessel  made  in  the  fullowing  tr 
wooden  veMcl,  ■  t.fig-  fiSS,  is  provided  with  a  double  birttora.  the  uppermost  oi 


L  Xo  the  space  between  the  [wo  boltomt.  The  grist  being  put  it 
f/  the  mash  tun,  water  orihe  proper  heat  is  poured  tnlo  the  pipe,  and 
/  It  descends  into  the  space  heiween  c  and  d,  and  then  ascends,  bj 
f  hfdroalatic  pressure,  through  the  hulea  in  the  uppermoel  bottom, 
'  c.  and,  comintj  into  contact  with  the  grist,  floats  it,  as  the  latter, 
lilt  when  dr;,  is  specilicaKy  lighter  than  water.  In  no  great  length 
of  time  the  water  brgins  lu  be  abaorbed  by  the  malt,  which  Ihett 
.  Tlie  use  of  the  two  bottoms  is.  thai  the  wort  may 
pas*  down  into  the  space  between  them,  and  be  drawn  off  clear, 
and  the  water  is  ntri>duced  below  the  msK,  instead  ot  the  top,  to  aroid  pressing  the 
malt  nlo  the  holes  of  li  e  double  bottom,  and  thus  choking  them  up.  The  mashing  tun 
H  jn  general  a  1  ttle  w  der  at  top  than  at  the  bottom,  (hough  some  prerer  the  contrary, 
that  IB.  widest  at  the  bottom,  to  prevent  the  grist  Trom  being  compressed :  it  need  not 
be  quite  so  deep  aa  it  is  wide  across.  The  holes  in  the  Talse  bottom,  if  in  wood,  ^ould 
be  burned  with  a  hot  irun,  and  not  bored,  and  should  be  a  little  conical,  that  is,  wider 
below  thiin  above.  Tlie  diainetpi  o/the  holes  at  the  upper  part  sliould  not  be  above  an 
eighth  of  an  inch. 
JIU.  A>  it  U  Kiiiuitiiiiri  Iht  ma  Ibat  *  tuiBlitr  of  the  rnlni  "f  mill  will  (gl  UiroDib  i1h  trnlei  in  Iha  Mh 
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aiS6.  A  itnmg  tUnd,  a. Jig.  fitA,for  Ike  tMii  (nk,  b,  iriarge,  is  necessary :  two  sloola 
_  may  do  lur  a  small  brewing.  The  aland  should  be 
S  bigh  enough  to  admit  of  a  tub  standing  under  the 
(  mashing  tun  to  receive  the  wort ;  bur  it  should  not 
f  tw  too  high,  or  it  will  increase  the  labour  or  liAing 
i   up  the  water. 

3 1 57.  A  tluilloa  Ittt,  calltd  aa  undtr-back,  c,  fig. 
GSS.  is  placed  below  the  mashing  tun  for  the  wort 
to  run  olT  into  when  drawn  fruiu  the  grains.     Its 
size  is  proportioned  to  thnt 
I     of  the  mashing  tun.      It  id 
best  to  be  large  enough  to 
-'  hold  all  the  wort  of  one  mash- 
ing, that  the  wort  may  not  be  cooled  by  being  transferred  into 
vtber  vessela  previous  to  boiling.     But  some  make  shill  with  it  of 
Hnalter  size,  and  collect  the  wort  into  the  fermenting  vat,  until  it 
can  be  boiled.     In  tmall  brewings  ■  good  siisd  wmshing-tub  will 
do  very  well. 

3168.  A  mati  tiirrer,  fie.  fiS0,  is  a  stick  rather  larger  and 
stronger  than  a  broomsticK,  with  two  or  three  small  piece*  of 
wood,  eight  or  ten  inches  long,  put  through  the  lower  end  of  it 
and  sticking  out  on  each  aide.  Thr«D  or  four  sticks,  of  the  size 
ofbroomsiicks.may  be  also  useful  occasionally  in  stirring. 

IfiMliiiiiJoftwt  beiiilfiHti!dlnb«mid«iiIliT«iiiu»irt.fi>r»«r)Flltkiii.nrijiiia 
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